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Context

Climate change presents both risks and opportunities for Tasmania.

Climate change is already affecting businesses, communities, the environment and the economy both globally and
in Tasmania. To be a resilient state, Tasmania must understand the impacts of climate change over multiple
timeframes. This will inform the state’s adaptation priorities. These priorities must be reviewed regularly s t
adjustments can be made as the climate worsens, impacts increase, or opportunities arise.

The Climate Change (State Action) Act 2008, requires climate change risks to be assessed every fivedyea his
High-level Summary Report and accompanying Technical Report provide Tasmania’s inaugural Risk Assess t for
Climate Change 2024 (hereafter, ‘the Risk Assessment’), including consideration of:

e the latest and best available science on the projected impacts of climate change on Tas
the risks associated with energy transition, including social and economic impacts

e the economic, social, and environmental implications of climate change and associdted risks t
communities, natural environments and ecosystems, and economic activity

e the impact of climate change on the health and wellbeing of Tasmanians an e generations.

asmanian

The climate is rapidly changing

Climate hazards can occur on multiple timeframes - individual events to
becomes difficult amidst uncertainty, and past information alone
climate conditions. Climate scenario analysis is undertaken in th
vulnerabilities to physical climate hazards and transition clim

changes. Strategic decision making
d upon to understand future
sment to assess future exposures and

How climate hazards and drivers are changing i e re

Below is a summary of physical and transition climate trends that will affect Tasmania. A full description can be
found in Chapter 4 of the Risk Assessments Teck 2port.

Physical climate trends

The impacts of climate change are al ing/felt in Tasmania. Over the past 10 years, the state has experienced
significant and devastating impacts, suchsas onged dry periods, flooding, bushfires, and record marine
heatwaves. Chronic climate hazar seasonal temperature change, sea level rise and changing rainfall
patterns and acute trends ( s, floods, bushfires, and coastal storm surge events) impact the natural
environment, health and w ommunities, the economy, the built environment and emergency
management. Future e trends include:

More frequ nd/or intense periods of extreme heat, impacting health and wellbeing, energy and
_‘6’_ cooling, and biodiversity, and economic disruptions associated with outdoor production.
rm increases in average temperatures. Changes will be greatest in the north-east, coastal
islands.

decline in rainfall, on average, across the state (with potential increase in winter rain in
ern/western regions in winter). Changes to seasonal rainfall patterns and total annual rainfall, impact
the natural domain and disrupt natural water supply and hydropower. Rainfall patterns also impact all
value domains particularly soil moisture, air quality, and transport.

Projected increases in the severity of acute extreme rain and flood conditions, particularly in the eastern
half of the state. Increases in the intensity and frequency of flood and extreme events lead to major
‘ delays, disruptions, and damages. Acute extreme rainfall events will heighten erosion and sediment
o0 transport, deteriorating water quality and potentially fragmenting or reducing habitats for some species.
This, in turn, can lead to increasing repair and insurance costs and impact biodiversity and ecosystems.

Increases in the severity of acute bushfire and wind conditions, particularly in the north of the state. This
has direct health consequences and impacts emergency services preparedness and disaster reduction. Like
all climate extreme impacts, the state’s infrastructure (e.g., buildings, transport) is more prone to damages
and disruptions, and insurance risks.
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As the planet warms, sea level rises and storm surge/ extreme wave events are projected to become more
frequent and severe, with the greatest increases projected for Hobart, the east and northeast coastal
‘. regions. This may lead to the deterioration of coastal boundaries and associated losses across ecosystems,
=== operations, and infrastructure along coastlines. As an island state that ships 99% of its freight by sea,
Tasmania is highly vulnerable to climate related supply chain disruptions.

Continued warming of Tasmanian coastal waters and marine heatwaves (with the largest increases

occurring in waters on the East and North-east coast), along with chronic increases to ocean ity.
has the potential for major impacts on the natural environment including the destruction ine
ecosystems, the incursion of more northerly species, and associated impacts for ocean aquacult

fisheries, and local communities.

Transition climate trends

sition to a low emissions

In order to reduce the greatest impacts of climate change, the global economy must
i mania will be impacted

future. Action on climate change also creates opportunities for jobs and new ind

and education, and through
supply chains. However, global studies show that well designed climate a eads to better health, more jobs,

Emissions are projected to decrease for Australia. Tas s a legislated target of net zero emissions or
’\ lower by 2030. Under a low emissions future, e ction mechanisms and market forces mean
L ’ the modelled shadow emissions price i

Under a low emissions scenario, capaci newable energy generation in Tasmania increases. The

capital costs for renewable energy tec such as wind and solar, continue to decrease. Tasmania is
one of only a small number of jugi i oss the world to operate with 100 per cent renewable
@ energy generation (ReCFIT, 202 ia's renewable energy policy aims to harness natural resources,
such as wind and hydropo t economic growth in Tasmania, reduce electricity prices and
support the decarbonisation electricity sector in Australia. Additionally, Tasmania aims to become a
hydrogen export hu portingdocal industries and emissions reduction nationally and globally.
Resource efficienc arity within economies increases to support emissions reduction. Circular

ania can create jobs in recycling, refurbishing, and remanufacturing sectors.
may foster new business models such as product-as-a-service, sharing platforms, and

iency improves under a low emissions future to support efficient resource use. The Tasmanian
an ian governments are investing $16.6 million in energy upgrades for more than 1,600 social
sing properties (DCCEEW, 2024). These upgrades include the installation of heat pump hot water
systems, insulation, draught proofing, LED lighting, and window glazing, which aim to reduce energy bills
and improve living conditions for residents. Additionally, initiatives like the Tasmanian Government’s
Energy Saver Loan Scheme support broader energy efficiency measures across the state's housing stock,
promoting the use of reverse cycle heating systems, solar hot water, and better insulation to further
enhance energy performance and reduce costs for Tasmanian households.

Investments in carbon removal increase under a low emissions scenario, including land-based carbon

i sequestration. This has been an important method for carbon sequestration for Tasmania and presents
opportunities for the state. Key strategies include reforestation, afforestation, and improved agricultural
practices.
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Under a low emissions scenario, changes to market dynamics support emissions reduction favouring
products and services with a low emissions footprint. Reputation is enhanced for jurisdictions and business
that meet climate targets.

Introducing Tasmania’s risk assessment for climate change

The Risk Assessment is the first state-level climate change risk assessment for Tas

The Risk Assessment identifies both risks and opportunities that result from physical and transition‘eli azards
and drivers, state geographical and socio-economic exposures and vulnerabilities, and inclu i
associated existing climate actions in response. The Risk Assessment has been initiated by es, Climate and
Future Industries Tasmania (ReCFIT) and completed by Deloitte.

The Risk Assessment aims to:

increase the understanding of how climate change is impacting Tasmania now an@ into the future

identify Tasmania’s physical and transition climate risks and opportunities to4 cision making

inform Tasmania's priorities for climate adaptation to increase resilience

inform other risk assessment activities, and Tasmanian Government policies and strategies including those
related to emergency management, infrastructure, energy, health a eing, land use planning, children
and young people, and industry sectors.

The Risk Assessment is consistent with national
and international approaches for assessing
climate change risk

The Risk Assessment is aligned to an internatio
recognised climate risk framework (Simpson, et )

Hazard

that evaluates both individual drivers of

it Vulnerability
. - - - n
risk/opportunity, and interactions betwe vefs, i "'°:l°"s*'\i't;'
g e 4 5 predisposition
including complex interactions. :::z;df‘:aat of an.element,
A A system, or

The framework defines risk as a ¢ ation of hazard, 2;;{:::;:;’:‘9 society to be
vulnerability, exposure, and re 1). Whilst m”'m

: 3 ; affecte
previous climate-related st ave evaluated these - Wiiata
framework compone j or in limited
combination, ‘ ents have not previously been

assessed collect

Figure 1: Climate Risk Framework and its four
key components.

planning can be valuable, and a single adaptation action can have benefits across multiple value domains. Complex
climate risks and opportunities describe the interactions between multiple climate change hazards, exposures, and
vulnerabilities. As climate impacts evolve, so too will the interactions of complex risk. Cascading impacts across
interrelated risks will likely intensify and spread across multiple sectors as climate hazards become more severe
and acute events occur more frequently. Additionally, physical and transition risks will influence each other (e.g.,
severe physical hazards and associated impacts may lead to heightened transition risk). Key interactions between
different climate impacts for Tasmania have been highlighted throughout the Risk Assessment, where relevant.
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What the Risk Assessment does not include

The Risk Assessment provides a high-level assessment of the statewide climate related risks and opportunities, and
the urgency of these over the next five years. It is not a granular assessment of individual risks and does not
evaluate the effectiveness of existing actions. It does not recommend specific actions for implementation. Rather, it
aims to inform the next steps, and provide a clearer picture of Tasmania’s options for further adaptation to climate
change. The Risk Assessment is designed to inform state scale decision making, and as such does not attemp
conduct a climate assessment for individual regions, economic sectors, organisations, or communities

An overview of how the Risk Assessment was conducted

se the
Tasmania’s Risk

Below is an overview of how the Risk Assessment was conducted, including the climate scen
approach for evaluating risks. A full description of the methodology can be found in Chapter
Assessment for Climate Change Technical Report.

Step 2 Step 3 Step 5
Step 1 Preliminary - R
, . identification Assess future ) ate
PEMEELE et trends usin, adaptation adaptation
Assessment s dreess activities in urgencies for
specifications prioritisation of T : 8 :
climate impacts analysi asianid Tasmania
Defining the Risk Assessment spe
Hazards context
Climate hazards and drivers are th nges associated with, or the result of, climate change, and are classified as

either ‘physical’ or ‘transitig

Climate scenarios are
drivers. These scena
impact. Table
climate scenario s
distinct sc h
ass tio

ate the future evolution of physical climate hazards and transition climate

possible futures under differing emissions pathways with varying levels of

tli e specifications for climate scenarios used for physical climate hazards. The choices for
based on sources that are most widely adopted by all sectors, with a diverse range of

n capture regional and sectoral representation, and sources that have transparent
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Physical climate hazards

Acute and chronic hazards:

Temperature, extreme heat and frost
Rainfall, extreme rain and floods
Bushfires

Dry conditions and soil moisture
Storm surge and sea level rise
Marine temperature and heatwaves

Hazards/drivers

Transition climate drivers

Policy and legal Market

e  Emissions control e  Supply chain costs
mechanism e  Resource availa

e  Renewable energy policy demand

e Litigation for non- e Demand fo

compliance
Trade exposure risk
Climate governance

Reputation
bility to m
argets

Technology

Resilience opportunities
Emissions reduction
technology
Advances in energ
resource efficiency
Capital cost of ne
technology

. et climate

L]
L]
jal licence and public
d perception
Expectations and
relationships with other

jurisdictions

High Emissions | SSP3-7.0
Global warming is 3 to 4°C by 2100
Physical risks dominate, if emissions reduction is
insufficient physical climate impacts will require
higher level of adaptation response.

Moderate Emissions | SSP2-4.5

Global warming 2 to 3°C by 2100;
insufficient decarbonisatio
Intermediate emissions reduc
emissions around currei X

falling. Some physical €lima : :

(72
o
=
©
=
Q
o
v
()]
-
©
£
[®)

transition risks higher

A baseli e st) horizon was

C ree future time horizons
erm | 2030

. edium term | 2050

g term | 2090

with transition risks higher after 2050.

Low Emissions | NGFS — Net Zero 2050 and Tasmania Net Zero

Target; AEMO Green Energy Export

Global warming 1.5°C by 2100

Transition risks and opportunities dominate, transition risks require
management to ensure a smooth transition pathway to a low emissions
economy.

A baseline (recent past) horizon was compared to two future time
horizons:

Short term | 2030

Medium term | 2050
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Exposure context

The exposure component of the climate risk framework allows for exploration of what is exposed to the climate
hazards. The exposure of physical and transition climate hazards varies widely in magnitude and direction of
change across value domains and geographical regions.

Value domains

The Risk Assessment evaluates impacts of a changing climate on four connected value domains as a way toelassify
what is exposed to a changing climate. These domains are also the basis of the systems frame :!l’ ed for

Australian Government’s National Climate Risk Assessment and align with those being used Australian
jurisdictions in their jurisdiction-wide risk assessments.

Tasmanian regions

Physical climate hazards were assessed across Tasmania at a local government
transition hazards at a state scale. Climate exposures are assessed (when va
geographic regions (Figure 3), as follows:

A) to region scale and
0ss onshore and offshore

e e follf assessed
| ains. Figure 3: Map of geographic regions for
the Risk Assessment.

and res ponse context

nerability component of the Risk Assessment enables the exploration of why the value domains and sub-
domains are susceptible to climate hazards. Vulnerability can differ between regions, communities, populations,
and individuals. Examples of vulnerabilities in Tasmania that can worsen exposure to some climate hazards include
remote location (e.g., King Island) increasing vulnerability to disruption to supplies; elderly populations being more
susceptible to extreme heat conditions; or aging infrastructure being more affected by severe weather.

The response component of the Risk Assessment explores the adaptation and risk mitigation actions undertaken at
local to state levels in response to the identified climate risks. Adaptation actions already in place, including
adaptation and resilience policies, programs, and tools, were identified through research and stakeholder
engagement.
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Assessing adaptation urgency for Tasmania

Tasmania’s Climate Change Action Plan 2023-25 (ReCFIT, 2023) includes an adaptation and resilience priority area
to manage the risks and leverage the opportunities from climate change to support planning and decision making
and build Tasmania’s resilience to the impacts of climate change.

The Risk Assessment will inform the future climate adaptation action of the Tasmanian Government. It priofitises
the climate risks and opportunities identified for the state based on adaptation urgency.

The criteria can be summarised as follows:

1. Magnitude of consequence: the potential magnitude of Seps rency
impact at a state level from the risk or opportunity, Combined, these t nfer the adaptation
considered against an ascending scale of potential urgency rating that i e degree to which

implications over time, for each value domain. action is needed in the next five years to reduce a
risk or realise pportunity

from climate change.
2. Confidence: the quality of the evidence, along with the Urgency ratin sed because it is transparent and
level of agreement between studies and experts. canbe u odtand compared by policy makers
a tiés, across different policy areas.

3. Adaptation shortfall: whether risks or opportunities are
the subject of any adaptation activity that aims to
manage the risk or opportunity either partially, or in full.

unities with the highest adaptation
ating are classified as Tier 1, then Tier 2
o Tier 4.

The adaptation urgency rating indicates whether urgent adaptati ion is needed for a particular risk or

\daptation urgency scale

on efforts are planned or underway; however, additional adaptation effort is required at a
el. It is unclear what the impacts are specifically or where action should be targeted, and
rther investigation is required (such as new studies or research) to fill evidence gaps and reduce
certainty, to direct and underpin additional adaptation activity.

Current or planned levels of adaptation activity appear appropriate, but continued implementation of
these policies and plans and a periodic review of these adaptation actions and consequent impacts on
risk urgency is needed.

The projected consequence to this risk is insignificant or minor in the short term and is not projected

Tier 4 to exceed a moderate level by 2050. An adaptation urgency rating of this level indicates priority action
is not required at this time. The evidence for these areas should be periodically reviewed, along with
Monitor long-term monitoring of risk levels and adaptation activities so that further action can be initiated if

necessary.
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While the summary table provides a snapshot of consequence levels in the short term, all the risk and opportunity
statements will experience a progressive increase in their consequence rating as the frequency and intensity of
acute climate events increases alongside the continued evolution of chronic climate changes and events across the
state. This is true in all cases, regardless of the climate scenario applied.

Key findings about the assessment criteria and/or enhanced adaptation action acrossdfie state

1. The adaptation shortfall is rated as ‘partial’ for the majority of risk and opportunity impact statement
profiles.

The Risk Assessment recognises that there are meaningful policies and strategies in place ata nationaliand state
level that are working to mitigate risk impacts and establish an enabling environment that fullyrealises relevant
opportunities to the state that arise from climate change and the current transition. However, a pastial shortfall has
been provided for a majority of the risk and opportunity impact statement profiles after extensive research and
consultation. This reflects the need for further investment into existing and future adaptation strategies and
initiatives to both effectively manage risks and fully realise opportunities availaBle to'the state.

2. By 2090, many impact profiles have an extreme consequence ratings

Risk profiles with a projected extreme consequence rating for 2090 include risks to marine ecosystems and species,
alpine ecosystems and species, social cohesion, insurability, ocean;based aguaculture and fisheries, health care and
emergency services, and buildings and structures and transportation networks.

The impacts per value domain vary widely. For example, in thethatural domain, environmental biomes may become
significantly compromised and experience irreversible dafhages. laithe social domain, connectedness may be
broken, welfare, physical and mental health maygbe compromised, and key community services could be
disrupted. In the economic domain this indicates the potential failure of a significant industry or sector. Finally, in
the built domain buildings and structures may bécomejuninhabitable.

Climate risk impact statements

All climate risks identified below urgently,require more adaptation action in the next five years. These include risks
to health care and emergency serviees, and to transport infrastructure, due to predicted extensive damage and
readjustment costs. Risks relatedito tfansition drivers include ineffective or no action on emissions reduction
limiting economic growth. lnitial; butyeften insufficient, progress has been made to either investigate, discuss, or
take action on these risksglhe following physical and transition related risks are explored in more detail with
individual risk profiles withindChapter 5 of the Technical Report. The Technical Report also includes Tier 3 and Tier 4
related risks.

Overall findifigsfor Tier 1 and Tier 2 risks are summarised below, with further details risks by domain on the
following pages.

fFier Lf'Ready™to Act’) risks

e Overall: Of the impact statements identified by the Risk Assessment, 15 risk impact statements are rated
as Tier 1 (‘Ready to Act’), indicating that new, stronger, or different government action, over and above
those underway or planned, is needed in the next five years, and it is clear where this action should be
directed.

e Most Tier 1 risks relate to physical climate impacts, rather than transition related risks.

e Natural domain: All physical risks in the natural domain have a Tier 1 rating for urgency, and these are
connected to 67% of the remaining risk and opportunity impact statements (i.e., 23 of 34 statements)
across all value domains.

e Social domain: Climate change is already, and will continue, to impact communities and livelihoods. In the
social domain physical safety, health and wellbeing, and social cohesion and community wellbeing are key
areas impacted with a Tier 1 adaptation urgency rating.
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Economic domain: Tasmania’s food and supply chain networks are key areas of focus for risks with a Tier 1
adaptation urgency rating. Supply chains and distribution networks, the land-based primary sector, and
ocean fisheries and aquaculture are all assessed as Tier 1 risks.

Built domain: Many impacts in the built domain are rated to have a ‘major’ consequence by 2030. Risks to
healthcare and emergency services, built infrastructure, and risks to transport networks have an
adaptation urgency rating of Tier 1.

Tier 2 (‘Investigate then Act’) risks

Overall, there are eleven Tier 2 risk requiring differing levels of effort to fill gaps in u
uncertainty, and to assess the need for additional adaptation uptake.
Natural domain: One transition risk has a Tier 2 adaptation urgency rating, this is re
renewables on biodiversity, ecosystems and cultural heritage.

Social domain: Two physical risks and one transition risk have a Tier 2 rating fat'adaptation’urgency, and
are related to mental health and wellbeing, cultural heritage, and social coh n and health and

wellbeing.

Economic domain: Within the economic domain further informati ed'to inform the adaptation
response to four of the risks. Physical risks with an adaptation urge i Tier 2 include risks to
businesses and public organisation and risks to insurability, these e highly complex with
interdependencies across domain. Tier 2 transition risks in S to supply chains, and costs to

0 a low carbon economy.
mergency service, contaminated sites
ion to develop a response to these risks.

Built domain: Risk from climate hazards impacting heal
and stormwater and sewage systems require further
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Natural domain risks

e All the physical risks within the natural domain have been rated as Tier 1. This is underpinned by the major and extreme ¢
evolving climate hazards in 2050 and onwards. In terrestrial environments and for native ecosystems, chronic temperature,i

severe bushfires as well as more intense flooding events all threaten the health of ecosystems. Where ecosystemsg @ ith the coast, erosion, sea level
rise and storm surge events are particularly significant hazards, while ocean temperatures and acidification impact'ma s.

Inland water ecosystems will be impacted by chronic changes in rainfall, and well as extreme weather events such as mere intense flooding and more
frequent and severe bushfires.
e Marine and alpine ecosystems and species will experience the most severe consequences in 2090 under a high,emissions scenario. This is driven by
Tasmania’s vulnerability to worsening marine heatwaves, and an expected significant reduction in clim it to support the alpine ecosystem.
While there are a number of adaptation strategies directed towards the protection of specific con
limited evidence of a coordinated management approach across all levels of government that co
Large-scale development of renewable energy may impact the natural domain, this risk require
species at risk (particularly migratory and endemic species of Tasmania), further investigation is
action.

po smanian ecosystems and species there is
olving climate risks.

investigation to understand the potential impacts to

o understand the risks and opportunities for

Table 3: Climate risks that require urgent adaptation action in the natural domain.

Consequence Consequence Consequence

Risk Consequence

Priority | - - Adaptation Adaptation
ID Horfty impact Statemen rating (Current)

shortfall urgency rating

rating rating rating Confidence

(PDED))] (2050) (2090)

N1 Risks to inland water Physical

R Moderate : High
ecosystems and species

Risks to terrestrial ecosystems
and species

N3 Risks t.o coasta.l ecosystems: and Physical Moderate _ High
species (erosion-related risk)

N2

Physical Moderate Moderate 3 High

N4 Risks to marine ecosystems and

. Moderate
species

Physical Very High

Risks to native ecosystems and

N5 .
species

Physica erate Moderate Very High

Risks to alpine ecosystems an

N6 .
species

al Moderate Moderate

10
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Consequence Consequence Consequence
Risk Consequence rating rating rating Adaptation Adaptation

Priority Impact Statement

ID rating (Current) shortfall urgency rating

(2030) (2050) (2090)

Tier 2
Partial Investigate then
Act

Risks related to renewable
energy development Transition

NT2

Moderate Moderate

Social domain risks

e While the risk to mental health is the only risk rated as a high adaptation shortfall, there are multiple i
mental health challenges to the state. However, the Risk Assessment has not identified actions t
with climate change. This risk has an adaptation urgency rating of Tier 2 as further investigatio
that may exacerbate mental health impacts and where adaptation efforts should be targeted.

e  Risks to social cohesion and community wellbeing will continue to worsen as climate eve re intense and more frequent. These events will also
see greater risk of harm to physical safety, health, and wellbeing. As there is a strong udderstanding of these risks, it is clear where additional action can be
implemented to reduce existing vulnerabilities in the state.

e |tis important to recognise the Tier 2 rating for risks to cultural heritage. While

atddifferent levels of government addressing
risks to mental health directly associated
nderstand Tasmanian specific vulnerabilities

understanding of some of the ways in which climate change will
rds to understanding the risks to Aboriginal cultural heritage.
tely understand the exposures, vulnerabilities and existing response
plement adaptation solutions that will help mitigate the complex risks that
ultural heritage are appropriately protected, and that Aboriginal

Additional engagement with Tasmanian Aboriginal communities is required to appro
elements that inform this risk. In doing so, the state will be more inforn i
impact cultural heritage and help ensure that integral components of /
knowledge and expertise is incorporated into future adaptation

®  Risks to social cohesion and health and wellbeing due to the ina f@overnance systems to manage climate risk has partial adaptation shortfall, as there
are some state actions and institutions in place. However, aps in governance approach across all levels of government and there is the
potential for mismatch between high-level policies and i ation.

e Population increase driven by renewable energy dev,
understanding how increased population growth may i
services required.

impact social cohesion and access to services. Key knowledge gaps exist in
isting services. This includes location of population increases, and the gaps in level of

11
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S1

Priority Impact Statement

Risks to social cohesion and
community wellbeing

Physical

Consequence
rating (Current)

Moderate

Consequence

Consequence
rating rating

(2030) (2050)

Moderate

S2

Risks to mental health and
wellbeing

Physical

Moderate

Moderate

S3

Risks to physical safety, health,
and wellbeing

Physical

Moderate

Moderate

Risks to cultural heritage

Physical

Moderate

ST1

Risks to social cohesion due to
the inability of institutions and
governance systems to
effectively manage climate risks

Transition

ST2

Risks to social cohesion, and
health and wellbeing due to
existing services being
insufficient to meet the needs
of a growing population (driven
by renewable energy
development and new
industries that support
emissions reduction in
Tasmania).

Transition

Moderate

Moderate

Consequence
rating

(2090)

n/a

Adaptation Adaptation
shortfall urgency rating

Investigate then

Tier 2
Act

Tier 2
Investigate then
Act

Tier 2
Partial Investigate then
Act

12
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Economic domain risks

e Transition risks within the economic domain require further investigation to improve the overall confidence i
so, further research will provide a clearer pathway for where actions that support the transition to a low carbon
technology should be directed.

of these risks. In doing
onomy and implementation of new

® Response action required to address the risk identified in the impact statements ‘risks to businesses an blic organisations’ and ‘risks to insurability’
are complex. These risks have been rated as requiring further investigation before action can be ta

e Asinsurance issues are of national and global concern, further investigation by industry leaders in e irequired to more clearly understand how
the state should respond to reduce challenges such as rising unaffordability and under insurance o erstand the cascading impacts of this risk in
order to ensure response actions are appropriate.

e Further investigation is required to identify the most appropriate and beneficial actions to sks to businesses and public organisations, given

response action.

e Asclimate impacts grow, additional action is required to improve the resilience of ia to its international and national supply chains. Similarly,
key primary industries both land-based, and marine, require ongoing additio ction to ensure they remain profitable and sustainable in the future.

the high level of complexity within this risk. This risk is highly influenced by climate i acness domains including access to resources,
infrastructure, people, and disrupt supply and distribution networks. Understandingthese aterdependencies is required to implement effective

Table 5: Climate risks that require urgent adaptation action in the economic domain.

Consequence Consequence

Consequence rating rating

rating (Current)

Adaptation Adaptation

Priority | t Stat t Th
riority Impact Statemen eme shortfall urgency rating

Confidence
(2050) (2090)

Risk to businesses and public
E1l organisations from extreme Physical Minor, Moderate Moderate :
weather events

Risks to national and
international
supply/distribution networks
due to extreme weather events

Tier 2
Investigate then
Act

E2 Moderate

13
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Consequence Consequence Consequence
Consequence rating rating rating Adaptation Adaptation

rating (Current) shortfall urgency rating
PLED)) (2050) (2090)

Priority Impact Statement

Tier 2
Investigate then
Act

Risks to the insurability of
E3 businesses, public sector and Physical
private assets

Moderate

Moderate aj Very High

Risks to land-based primary
sector

E4 Physical

Es Risks to ocean-based Physical
aquaculture and fisheries 4

Risks to businesses and public
organisations due to supply Tier 2
ET2 chain costs as organisations Transition n/a Partial Investigate then
adjust to a low carbon Act
economy.
Risks to business through the
implementation of new Tier 2
ET3 | technology to reduce emissions Transition Moderate n/a Partial Investigate then
(including fugitive/ agriculture/ Act
industrial/ fuel switching).

Built domain risks

® Increasing frequency and intensity of extreme wea
healthcare and emergency services and stor

i tanding interrelated risks, the capacity and vulnerabilities across the state. These impact statements

te then Act.

ed frequency and intensity of extreme weather (bushfires and floods), and by long-term sea-level rise.

ilities means that consequences may be major by 2030, and extreme by 2090. This risk has an adaptation

have an adaptation urgency rating of
The built environment may be impa

14
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Damage to the transportation network is projected to have major consequence by 2030, which may result in service disruption
transportation infrastructure. Further state level action is required to respond to specific climate change impacts on Tasmani

including a coordinated approach across different levels of government.

e  Given the aged nature of many of Tasmania’s contaminated sites, it is unclear how resilient this infrastructure will be
Consequently, more investigation is required to understand what kind of adaptation actions may be required to impfo
sites across the state.

e Asanisland state, the operation of Tasmania’s ports and coastal infrastructure is of critical importance. While there
risk compared to other Tier 1 risks, the accelerating impact of rising sea levels emphasises the need for additional adaptati
port infrastructure and coastal infrastructure can have long lead times for implementation.

Table 6: Climate risks that require urgent adaptation action in the built domain.
- Brio . = : g g
151 U
Risks to healthcare and .
B1 . Physical
emergency services
Risks to the built environment .
B2 . Physical Moderate
due to climate extremes
Risks to contaminated sites due
B3 to extreme events and chronic Physical Moderate
climate impacts
Risks to stormwater and
sewerage systems due to .
B4 . . Physical Moderate oderate
extreme events and chronic
climate impacts
Risks to ports and coastal .
BS . P Physical Moderate Moderate
infrastructure
Risks to transportation
networks due to extreme
B6 L Moderate
events and chronic climate
impacts

loss of critical
etwork,

climate.
of contaminated

on action as improvements to

Tier 2
Partial Investigate then
Act
Partial
Tier 2
Partial Investigate then
Act
Tier 2
Partial Investigate then
Act
Partial
Partial
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There are 11 priority opportunities that are rated with elevated adaptation urgency rating of either Tier 1 or Tier 2.
Action within these areas can help Tasmania realise additional benefits to the state, above and beyond current
initiatives. A significant proportion of the identified opportunities are transition climate opportunities. In the
natural domain, improving water quality and biodiversity provides benefits across multiple ecosystems. In the social
domain, resilience efforts across communities and regions provides avenues for greater social cohesion. ln theBuilt
and economic domains, opportunities for economic growth, infrastructure to support the circular ecopomy, and
lower mission transport that have ongoing benefits for emission reduction objectives. The following'physieal and
transition related opportunities are explored in more detail with individual opportunity profiles within the
Technical Report. The Technical Report also includes Tier 3 and Tier 4 related opportunities.

Overall findings for Tier 1 and Tier 2 risks are summarised below, with further details risks by.domain on‘the
following pages.

Tier 1 (‘Ready to Act’) opportunities

e There are seven priority opportunities that are rated as Tier 1: Ready tofAct to realise benefits for the
state.

e Tier 1 opportunities are mostly transition-based, with two impactsstate menis'that are physical climate
based. Key areas where additional action could be taken to fully realise elimate-related benefits to
Tasmania include infrastructure development to support thexcircular, low emissions transport, increased
participation in carbon markets, improving energy efficiency inlew-income households, and supporting
water quality and biodiversity.

e Natural domain: Improving water quality and biodiversity pravides benefits across multiple ecosystems.

e Social domain: Energy efficiency improvements may provide financial and health and wellbeing benefits.

e Economic domain: There are two opportunities relatedsto physical climate hazards, economic
opportunities for land-based primary seetoriand ocean-based aquaculture and fisheries, where there may
be opportunities to pivot towards climate tolerant practice. Increased carbon market participation also
provides economic opportunities ferTasmania,

e  Built domain: Opportunities related t0 transition drivers include infrastructure, and lower emissions
transport have ongoing bengefits'for the/transport networks and emissions reduction objectives.

Tier 2 (‘Investigate then A8t) oppaftunities

e There are four Tier2 gppartunity impact statements require differing levels of effort to fill gaps in
understanding.

o Naturahdomaif: Opportunities to support biodiversity through well-designed renewable energy
development hasisome evidence, further investigation is required to understand solution that will most
benefit Tasmania.

e Saocial’domain: Opportunities in the social domain from adaptation and resilience drivers are less well
evideneed than some opportunities, reflecting the need to for further research into responses that
maximise social opportunities.

e  Economic domain: Further information on the costs and opportunities for businesses for low emissions
technologies requires further information to understand where remaining gaps exist that will allow
economic opportunities across a diverse range of technology types.

e  Built domain: No Tier 2 opportunities were identified in the built domain.
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Natural domain opportunities

e ‘Opportunities to support water quality and biodiversity’ is the only opportunity in the natural domain
with a Tier 1 adaptation urgency rating. Action on this opportunity can have multiple cascading benefits
related risks across the natural domain and lead to flow on impacts in other domains.

e The opportunity related to the ability of renewable energy development to natural domain includ
ecosystem restoration opportunities to support biodiversity and water quality. Further investigati
required to understand implementation options and impact of some technologies on specie
Tasmania. This risk has an adaptation urgency rating of Tier 2.

Adaptatic Adaptation

Priority | ct Stat t Confid
riority Impa atemen onfidence shortfall T

Opportunities related to renewable e
NT2 PP Transition Investigate then
energy development
Act
NTA Opportunities to .sup.port.water quality Transition Tier 1: Ready to
and biodiversity Act
Social domain opportunities
e The adaptation and resilience related opportuniti T4 - are relatively new focus areas for the
state. Further investigation is encouraged to pro er understanding of the best adaptation

actions for Tasmania to realise these opp

e One opportunity that can provide immediatgbenefits for vulnerable households in Tasmania is developing
more energy efficient housing stock. T % nity is supported by a very high confidence rating, and
while there is already some resp epway, coverage is limited. Action within the next five years can
help improve the physical, men inancial wellbeing of low income-households.

urgent adaptation action in the social domain.

Adaptation Adaptation

Confid
onhcence shortfall urgency rating

Tier 2
Transition Partial Investigate then
Act
alth and wellbeing through Tier 2
adaptation and resiliency Transition Partial Investigate then
improvements, including across Act
domain co-benefits.

Opportunity to improve financial
wellbeing, and health and wellbeing
through energy efficient housing for

low-income households.

Tier 1: Ready to

ST6 Act

Transition Very high Partial
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Economic domain opportunities

e There are two priority physical opportunities in this domain that have Tier 1 adaptation urgency. These are
related to the land-based primary sector and ocean-based aquaculture fisheries sector. Additional action
in the next five years will improve the resilience of the respective sectors and ensure these sectors can
capitalise on the opportunities provided by a changing climate.

e There is an emerging opportunity for Tasmania to create access to new revenue streams from o
markets. Action within the next five years can enable the state to support these opportuniti r land
holders, businesses, and individuals, supporting continued economic growth in the state.

Adaptatic Adaptation

Priority | ct Stat t Confid
riority Impa atemen onfidence shortfall T

Opportunities to land-based primary . ier 1: Ready to
Physical
sector Act
E5 Opportunities to occ?an-b.ased Physical Tier 1: Ready to
aquaculture and fisheries Act
Opportunities for business through the Tier 2
impl tation of technology t .. .
ET3 Impiemet E.l K.m ° ‘new (.EC ne ogy ° Transition Investigate then
reduce emissions (including fugitive/
. . . o Act
agriculture/ industrial/ fuel switching).
Opportunities for busunes?s through 3 - ; T T
ETS new revenue streams available from ‘ery High Partial Act
carbon markets
Built domain opportunities
e There are two key transition rel pportunities with a Tier 1 adaptation urgency rating. Opportunities
for the built domain relat he economy and opportunities for a lower emissions transport
system. These opportuni e further action in the next five years to fully realise benefits.

e urgent adaptation action in the built domain.

Adaptation Adaptation

Priority Impact Statement Confidence )
shortfall urgency rating

Transition High Partial Tier 1: Ready to
Act

unities for lower emissions Transiti Very high Partial Tier 1: Ready to
transport system ransition ery hig artia Aet

Informing adaptation responses

The Risk Assessment identified four key areas that will be critical for consideration as part of any adaptation
response. These are that:

State-level coordination for local efforts is beneficial for effective adaptation: Stakeholders engaged

® through the Risk Assessment highlighted that multiple adaptation proposals, efforts and actions were
/A occurring at local levels without appropriate information sharing and coordination. This can lead to
@‘@ inefficient use of resources and funding. Given that climate adaptation responses are often place-based,

flexible coordination might help to share learnings and resources.
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Climate change is already, and will increasingly, threaten the health and wellbeing of Tasmanians:
Climate risks are likely to exacerbate food and water security issues and increase pressure on
infrastructure, transport and emergency services and other areas essential to human health and wellbeing.
Coordination across strategies to address the intersection of climate change and health and wellbeing is
vital for a thriving Tasmanian population. A deep dive into health, wellbeing, safety, emergency services
access and how they will be impacted by climate change is critical.

Development of, and investment in, additional data collection is required to bette rm risk-based
antifying, and
monitoring impacts, and informing cost-benefits for adaptation strategies. rioritising the development

state.

assessments

Future work in the space involves undertaking more assessments i t levels of granularity, in order to
improve understanding of climate risks and opportunities. Ad sessment can also incorporate evolution in

ion successfully, due to the potential for flexibility and agility in
ation and mitigation measures. In addition, knowledge
sharing, data monitoring, and cost ben d to climate could be communicated more widely
beyond Tasmania to grow the e : ance access to adaptation technologies and methods.
Develop detailed and more loca s§eéssments to run alongside the state-level assessment, as the Risk
Assessment provides a br nd may not capture detailed and localised variability. It was made
clear across the assessm ultiple local adaptation efforts are underway, but not well coordinated
at a state level. Thergyi nity for the state to improve monitoring and knowledge sharing gained
from local and/or s .@ ecific climate assessments and successful adaptation implementation.

executing the implementation of climat

ble assessment, with potential alignment with other jurisdictions/national climate

terations should embed Tasmanian Aboriginal knowledge into the process from

sessment is conducted every five years, it is important that the methodology and data

ntinually documented, upgraded, and aligned to current best practice.

monitoring and alignment of climate risk considerations/methodologies with Australian

s and international examples. As there are further national and international climate risk
ments, there should be continued initiatives that balance the need for regional nuance with

coordinated alignment to methodologies.
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Glossary

Term

Adaptation

Adaptive Capacity

Aggregate risks

Assets

Biodiversity

Cascading risks

Climate

Climate Change

Climate Projections

Co-benefits

Complex risk

Comp

Confiden

Consequence

Deloitte

Domain

PUBLIC

Definition
Adjustment to actual or expected climate change and its effects. In human systems, adaptation seeks
to moderate or avoid harm, or to take opportunities. Intervention may facilitate adjustment C,
2014).
The ability of systems, institutions, humans, and other organisms to adjust to potenti age, to
take advantage of opportunities, or to respond to consequences (IPCC, 2014).

Aggregation occurs when risks with unrelated causes — including those not dire
climate — occur simultaneously.
Things of value, which may be exposed or vulnerable to a hazard or risk. Pk
cultural, or financial/economic element that has tangible, intrinsic or spiritua
(Ministry for the Environment, 2019).

The variability among living organisms from terrestrial, marine, and ether ecosystems. Biodiversity
includes variability at the genetic, species and ecosystem levels (IPCC, 4).

jue (see taonga)

One event or trend triggering others; interactions can be one . ino or contagion effects)
but can also have feedback; cascading risk is often associated hepulnerability component of risk,
such as critical infrastructure.

The narrow definition is the average weather. More r
and variability of quantities over months to tho
averaging these variables is 30 years, as defin d Meteorological Organization. The

quantities are most often surface variables s rature, precipitation, and wind. Climate in a

decades to centuries. Includ
variations in solar cycles, v
orin land use (IPCC, 2014)

The simulated respo te system to a scenario of future emission or concentration of
greenhouse gases
are distinguish climate predictions by their dependence on the

emission/c iative forcing scenario, which is in turn based on assumptions about, for
example, s ic and technological developments that may or may not be realised (IPCC,

atural inte climate processes or external climate forcings such as
ruptions, and persistent anthropogenic changes in the atmosphere

entation, among other factors. Also known as ancillary benefits (Ministry for the
ment, 2019).

plex climate risks and opportunities describe the interactions between multiple climate change

risks.

Multiple risks that arise from the interaction of multiple hazards, which can be characterised by single
extreme events or multiple coincident or sequential events that interact with exposed systems or
sectors.

A qualitative measure of the validity of a finding, based on the type, amount, quality and consistency
of evidence (e.g., data, mechanistic understanding, theory, models, expert judgement) and the degree
of agreement (Ministry for the Environment, 2019).

The outcome of an event that may result from a hazard. It can be expressed quantitatively (e.g., units
of damage or loss, disruption period, monetary value of impacts or environmental effect), semi-
quantitatively by category (e.g., high, medium, low level of impact) or qualitatively (a description of
the impacts) (adapted from Ministry of Civil Defence and Emergency Management (MCDEM, 2019). It
is also defined as the outcome of an event affecting objectives (ISO/IEC 27000:2014 and ISO 31000:
2009) (Ministry for the Environment, 2019).

Deloitte refers to Deloitte Touche Tohmatsu. Deloitte was engaged by Renewables, Climate and Future
Industries Tasmania to undertake this climate risk assessment.

A domain represents values, assets and systems that may be at risk from climate change. Four
domains define the scope of The Risk Assessment and ensure that it has a statewide scope.



Term

Definition

Drivers

Emissions

Exposure

Greenhouse Gas

Hazard

Impacts
(consequences, outcomes)

Intergovernmental Panel on
Climate Change

Mitigation

NCRA

Physical risk / opportunity

ReCFIT

Resilience

Response

Risk

Transition risk / opportunity

Vulnerability

PUBLIC

The transition drivers that cause risks and/or generate opportunities in a changing climate. These are
evaluated for the current and future climate via climate scenario analysis.

The production and discharge of substances that are potentially radiatively active (i.e., absorb and
emit radiant energy) in the atmosphere (e.g., greenhouse gases, aerosols) (Ministry for the
Environment, 2019)

The environmental and socio-economic communities or populations exposed to climate changes and

where exposure exist now or in the future geographically across the state.

Gaseous constituents of the atmosphere, both natural and anthropogenic, that absorb and e
radiation at specific wavelengths within the spectrum of thermal infrared radiation emi

Water vapour (H0), carbon dioxide (COy), nitrous oxide (N20), methane (CH4) and
primary greenhouse gases in the Earth’s atmosphere.

The physical hazards that cause risks and/or generate opportunities ina c
evaluated for the current and future climate via climate scenario analysis.

change that are a combination of climate hazards, exposure, and vuln
effects on lives, livelihoods, health, ecosystems, economies, societi
infrastructure due to the interaction of climate changes or hazardous
period, and the vulnerability of an exposed society or system 4);

governmental body under the

ultures, services, and
ate events within a specific

Intergovernmental Panel on Climate Change — a scientifigand
auspices of the United Nations.

A human intervention to reduce the sources or enhan @ of greenhouse gases (IPCC, 2014).

National Climate Change Risk Assessment

Climate-related risks or opportunities that ca
or ch

by hazards that are either acute climate events,
often characterised by extreme weat ic long-term shifts in climate patterns that have direct
impacts.

Renewables, Climate and F dustries Tasmania

d environmental systems to cope with a hazardous event, trend, or
reorganising in ways that maintain their essential function, identity and
ing the capacity for adaptation, learning and transformation (IPCC, 2014).

The capacity of soci
disturbance by res
structure, whi S int

itigation actions undertaken to reduce the consequence and likelihood of
risks and take advantage climate-related opportunities.

The a ion
cli e-r,

he potential for consequences where something of value is at stake and where the outcome is
rtain, recognising the diversity of values. Risk results from the interaction of vulnerability,
xposure, and hazard. Risk is more conventionally represented as probability or likelihood of
occurrence of hazardous events or trends multiplied by the impacts if these events or trends occur. It
also refers to the potential, when the outcome is uncertain, for adverse consequences on lives,
livelihoods, health, ecosystems and species, economic, social, and cultural assets, services (including
environmental) and infrastructure (IPCC, 2014).

Climate-related risks or opportunities associated with the policy, regulation, technology development,
reputation, and/or market shift that arise as a result of goals to decarbonise.

The propensity or predisposition of an element, system, or society to be adversely affected. This
encompasses a variety of concepts and elements, including sensitivity or susceptibility to harm and
lack of capacity to cope and adapt (IPCC, 2022).



Executive Summary

The rapidly changing climate presents both risks and opportunities for Tasmania. Climate change is already affecting
businesses, communities, and the economy globally, including in Tasmania, requiring increased understanding of climate
impacts over time and consideration of associated adaptation measures.

The Climate Change (State Action) Act 2008 (the Act) sets the Tasmanian Government’s legislative frameworkffor actionien
climate change. The Act requires the preparation of a statewide climate change risk assessment by Novemper 2024, and
that it be updated every 5 years thereafter, and sets criteria to be considered in the delivery of the assessment. To'be a
resilient state, Tasmania must prepare for, adapt to and be flexible in the face of a changing climategTasmania’s Risk
Assessment for Climate Change 2024 (hereafter, ‘the Risk Assessment’) is the first ever full climaté ehangé nisksassessment
conducted for the state. It identifies both risks and opportunities that result from physical and transition climate hazards
and drivers, state geographical and socio-economic exposure and vulnerabilities, and identification of asseciated climate
actions in response.

The purpose of The Risk Assessment is to identify areas of physical and transition exposure and,vulnerability over the
coming decades across the state, to inform adaptation priorities that can be eXecuted at'local to state levels to enhance
climate resilience. This statewide assessment will inform whole-of-state decision making;ahd as such does not attempt

to conduct a climate assessment for individual regions, organisationsfcommunities, localities, or sectors.

The Risk Assessment incorporates the matters that must be taken into aecountunder Section 5(b) of the Act, including
using the latest and best available science and projected impacts, cofisideration of risks associated with the energy
transition, consideration of economic, social, and environmental implications'of climate change, and assessment of the
associated risks to Tasmanian communities, natural environmentsiand ecosystems and economic activity. All these have
direct and indirect climate-related impacts on the healthiand wellbeingfof Tasmanians and future generations. The Risk
Assessment was initiated by the Renewables, Climate ap@*Future Industries Tasmania (ReCFIT) and completed by Deloitte.

Information and stakeholder input was gathered from July 2023%to August 2024 and includes past documentation,
information release following this was not considered in thisfassessment. The assessment of climate impacts in this report
was undertaken via two key phases:

First Pass Risk and Opportunity Assessmgént: lasthis phase preliminary physical and transition climate risks and
opportunities for Tasmania were identified®and prioritised. Key steps included:

1. Step 1-Develop preliminary glimate impact statements via desktop research
2. Step 2 —Stakeholder consultationto refine and help prioritise climate impact statements
3. Step 3 —Refine andprioritise climate impact statements

Detailed Risk and Opportunity, Assessment: This phase involved an assessment of priority climate impacts and rating
adaptation urgencyusing climate scenario analysis and deeper research on the priority impact statements. Key steps
included:

1. #Step 1 Assesssthe future climate impacts for Tasmania
20, Step2e=Betermine the adaptation urgency for each of the 40 priority impact statements
3. “Step 3 — Summarising the Risk Assessment in two key reports; both to be tabled in parliament

Climate impacts can occur within and across environmental and socio-economic areas. The Risk Assessment has categorised
these areas into four value domains: Natural, Social, Economic, and Built. Interactions between climate impacts can be
complex — either compounding hazards impacting individual or multiple value domains, cascading impacts across domains,
or in association with non-climate related risks. Climate hazards are the drivers associated with or the result of climate
change, classified as either ‘physical’ or ‘transition’.
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Physical climate hazards

Physical hazards can be either:

e acute climate events characterised by extreme weather. These include bushfires, storms, marine- and land-based

heatwaves, extreme rainfall, and flooding, or

e chronic long-term shifts in climate patterns that have direct impacts. These include long term changes in temperature

and rainfall as well as sea level rise.

By 2030, with limited climate action, the following changes to Tasmania’s physical climate are projected (see chapt

further detail).

Table 1 Summary of physical climate hazards for Tasmania

Model projections by 2030 under the high emission

Physical climate

hazard scenario (SSP3-7.0: limited climate action globally)

Annual average temperature is projected to increase
by up to 2.5°C.

Chronic long-term
temperature rise

Chronic long-term The total annual rainfall is projected to decline by
rainfall and soil

moisture change

7mm (state average). Soil moisture content is
projected to decline by up to 3 - 5% across all
horizons but increase by 3 - 6% in Hobart and the
east of the state.

Increases in the Highest annual temperatures increase by up t

severity of acute 6.9°C, with approximately 5 additional days per

extreme heat over 30°C, particularly for King Island,

conditions Island, and the State’s northern regig

Increases in the Associated with inland flooding, ext

severity of acute (over 20mm in a day) will oc morefrequently

extreme rain and (particularly in the eastern thé state) and

Hoodlconditions extreme rain intensity a to 9% across
the state.

Increases in the Models proje an onal 5 days annually

severity of acute s for bushfire events, with

with favoura

bushfire and wind ushfire intensity. Mean wind

conditions wind gusts are projected to

Chronic long-term s are projected to rise by up to 10 cm by

sea level rise and

increase . .
100-year storm surge event is projected to occur

up to 1.4 times as frequently by 2030.

Chronic long Sea surface temperature is projected to increase by

warming of up to 0.9°C by 2030, with the largest increases
Tasmania’s waters occurring in waters on the East and North-east coast.
and increases in Similarly, sea surface acidity is projected to steadily

ocean acidification increase in waters around the state.

Transition climate drivers

2 for

Trends and impacts for Tasmania

ural environment, health and
and threshold tolerance for
ergency management.

Major impacts on the,
wellbeing of communi

ore frequent and/or intense periods of extreme heat
at impact health and wellbeing, energy and cooling,
ecosystems and biodiversity, and economic disruptions
associated with outdoor production.

Increases in the intensity and frequency of flood and
extreme events lead to major delays, disruptions, and
damages across all value domains, including increasing
repair and insurance costs and impacts on biodiversity
habitats and ecosystems.

Increases in bushfire occurrence cause direct health
consequences and impacts on emergency services
preparedness and disaster reduction. Further, the
state’s infrastructure is more prone to damages and
disruptions, and insurance risks.

As the planet warms, the frequency and severity of sea
level rise and storm surge/ extreme wave events
increases, leading to the deterioration of coastal
boundaries and associated losses across ecosystems,
operations, and infrastructure along coastline.

Ocean warming and increases in acidity lead to damage
or destruction of marine ecosystems, the incursion of
more northerly species, and associated impacts for
ocean aquaculture, fisheries, and local communities.

Transition drivers are the policy, regulation, technology development, reputation, and/or market shifts that arise as a result
of decarbonisation goals. Emissions reduction and renewable energy policies will be a key driver of change under a low
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emissions scenario, impacting Tasmania in both positive and negative ways. By 2030, models project the following climate
transition trends for Tasmania (see chapter 4.3 for further detail).

Table 2 Summary of transition drivers for Tasmania

Transition

Model projections by 2030 under the moderate
emission (NGFS NDC; AEMO Progressive Change)

climate
scenario and/or the low emission (NGFS Net Zero
2050; AEMO Green Energy Export) scenario

drivers

Under the lower emission 1.5-degree future, the
shadow emissions price! (used as a proxy to
illustrate economic impacts) in Australia increases
to AS221 by 2030.

Changes to
policy and
legal drivers

Emissions reduction and renewable energy policy
will be a key driver of change under a low
emissions scenario, impacting Tasmania in both
positive and negative ways.

Land based carbon sequestration in Australia
increases under both low and moderate
scenarios.

Technologies that promote emissions reduction
and resource efficiency present opportunities for
Tasmania across all domains.

Increases in
uptake of
renewable

technologies | By 2030, national and global technology costs for

solar reduce by around 42%. Wind related
technology costs reduce by 30%, and the capacity
for wind generation in Tasmania increases b
4 times the current capacity.

that present
opportunities

Tasmania has the aim of establishing a sig
hydrogen industry by 2030. Increase in hyd
production in Tasmania is highest u
emission scenario.

Under a low emission scena iency
measures reduce demand f y by 249
GWh by 2030. Under, ission future,
electricity demand isre 143 GWh by

2030.

ainability are not mapped
rio analysis metrics;
are likely to be highest under a low
nario (NGFS Net Zero 2050; AEMO
gy Export) where there are clear
esource efficiency and sector emissions
ions.

Changes to

markets and
reputation
associated
with clin
actiq
inactio

Direct emissions from businesses and facilities
may be managed through market dynamics.
Under a low emissions scenario there will be
greater focus on supply chain emissions.

Regions that meet climate and renewable energy
targets may attract reputational benefits.

Trends and impacts for Tasmania

electricity prices and support the de
electricity sector in Australia.

Land use change in Australia has been an i

carbon sequestration, contributing to the mitigation of

greenhouse gas emissions.

The Tasmanian and Australian Governments are investing
$16.6 million in energy upgrades for 1,600+ social housing
properties.

A circular economy in Tasmania can create jobs in recycling,
refurbishing, and remanufacturing sectors. This diversification
may foster new business models such as sharing platforms,
product-as-a-service, and remanufacturing hubs, which can
reduce dependence on imports and keep resources within the
community.

Sectors with high electricity use could benefit from the low
emissions intensity of Tasmania’s electricity system. Tasmania
has Net Zero emissions status, and whilst this does not impact
emissions accounting at a business level, the Tasmanian
economy may benefit from this status through reputation and
branding.

Tasmania aims to maintain Net Zero emissions status, which
may have a positive impact on the state’s brand for businesses
in Tasmania.

1 Australia does not currently have any economy-wide emissions control mechanisms in place. However, emissions reduction may be driven by further action such as emissions
control mechanisms. Examples of emissions control mechanisms include broad emissions pricing or trading schemes, carbon taxes, and regulatory and reporting control

mechanisms
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Reputation is not mapped directly through
scenario analysis metrics. Under a low emission
scenario, it is expected that action on climate
change will become increasingly important to
both governments and businesses.

Tasmania’s highest rated climate risks and opportunities for adaptation urgency

Criteria to assess adaptation urgency for Tasmania
This Risk Assessment will inform the climate adaptation priorities for the Tasmanian Government by identifyi
climate risks and opportunities for the state, described by 40 priority impact statements. Whilst there is a n clima

consequences realised later in the 21% century.

ibed in
portunity impact

The 40 priority impact statement profiles were assessed and rated for adaptation urgency using th
Section 5.2 Assessment Criteria. The adaptation shortfall is rated as ‘partial” intentionally for all risk an

statement profiles after extensive research and consultation. This reflects the need for effectiy@ monitoring of current
responses to fully understand the state’s adaptive capacity and where shortfalls may exist. er investment into existing
and future adaptation strategies and initiatives may also be required to both effectivel isks and fully realise

opportunities available to the state.

1. Magnitude of consequence: the potential magnitude of ation urgency
impact at a state level from the risk or opportunity,
considered against an ascending scale of potential
implications over time, for each value domain.

three criteria lead to the

urgency rating that indicates the degree
ion is needed in the next five years to
arisk or realise an opportunity from climate
change. An urgency rating scale is used because it is

nsparent and can be understood and compared
by policy makers and communities, across different
policy areas. Risks and opportunities with the
highest adaptation urgency are classified as Tier 1,
then Tier 2 through to Tier 4.

2. Confidence: the quality of the evidence, along with the
level of agreement between studies and experts.

3. Adaptation shortfall: whether risks or opportuniti
the subject of any adaptation activity that aims t
manage the risk or opportunity either parti

The adaptation urgency scale is ca

e Tier 1: Ready to Act
e Tier 2: Investigate t
e  Tier 3: Continug,to
e  Tier 4: Monitor
Chapter 5 etall of the criteria and ratings used for the Risk Assessment.

Key fin s about the assessment criteria and/or enhanced adaptation action across the state

1. The adaptation shortfall is rated as ‘partial’ for the majority of risk and opportunity impact statement profiles.

The Risk Assessment recognises that there are meaningful policies and strategies in place at a national and state level that
are working to mitigate risk impacts and establish an enabling environment that fully realises relevant opportunities to the
state that arise from climate change and the current transition. However, a partial shortfall has been provided for a majority
of the risk and opportunity impact statement profiles after extensive research and consultation. This reflects the need for
further investment into existing and future adaptation strategies and initiatives to both effectively manage risks and fully
realise opportunities available to the state.

2. By 2090, many impact profiles have an extreme consequence rating.
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Risk profiles with a projected extreme consequence rating for 2090 include risks to marine ecosystems and species, alpine
ecosystems and species, social cohesion, insurability, ocean-based aquaculture and fisheries, health care and emergency
services, and buildings and structures and transportation networks.

The impacts per value domain vary widely. For example, in the natural domain, environmental biomes may become
significantly compromised and experience irreversible damages. In the social domain, connectedness may be broken,
welfare, physical and mental health may be compromised, and key community services could be disrupted. In the
economic domain this indicates the potential failure of a significant industry or sector. Finally, in the built domain buildings
and structures may become uninhabitable.

Top risks for Tasmania
Table 3 below lists the climate impact statements with a Tier 1 and Tier 2 adaptation urgency rating. Keysreflectionsion
these findings are below.

Tier 1 (‘Ready to Act’) risks

e Overall: Of the impact statements identified by the Risk Assessment, 15 risk impact statements are rated as Tier 1
(‘Ready to Act’), indicating that new, stronger, or different government action, overfand above those underway or
planned, is needed in the next five years, and it is clear where this action shouldsbe,directed.

e  Most Tier 1 risks relate to physical climate impacts, rather than transition related risks:

e Natural domain: All physical risks in the natural domain have a Tier 1 rating,foradaptation urgency, and these are
connected to 67% of the remaining risk and opportunity impact statengents (ite., 23 of 34 statements) across all
value domains.

e Social domain: Climate change is already, and will continue, to impacticommunities and livelihoods. In the social
domain physical safety, health and wellbeing, and social cohesion and cammunity wellbeing are key areas
impacted with a Tier 1 adaptation urgency rating.

e  Economic domain: Tasmania’s food and supply chain networks ahe key areas of focus for risks with a Tier 1
adaptation urgency rating. Supply chains and distribution netwarks, the land-based primary sector, and ocean
fisheries and aquaculture are all assessed as Tierdyrisks.

e  Built domain: Many impacts in the built domaijft are'tated to have a ‘major’ consequence by 2030. Risks to
healthcare and emergency services, built infrastructure; and risks to transport networks have an adaptation
urgency rating of Tier 1.

Tier 2 (‘Investigate then Act’) risks

e Overall, there are eleven Tier 2 risk requiring differing levels of effort to fill gaps in understanding and uncertainty,
and to assess the needsfor additional adaptation uptake.

e Natural domain: One transition risk has a Tier 2 adaptation urgency rating, this is related to the impact of
renewables onlbiodiversity, ecosystems and cultural heritage.

e Social domain: Two, physical risks and one transition risk have a Tier 2 rating for adaptation urgency, and are
related tgd'mental health and wellbeing, cultural heritage, and social cohesion and health and wellbeing.

e EcBhemic domain: Within the economic domain further information is needed to inform the adaptation response
to four of thelrisks. Physical risks with an adaptation urgency rating of Tier 2 include risks to businesses and public
organisatioprand risks to insurability, these risks are highly complex with interdependencies across domain. Tier 2
transition risks include risks from to supply chains, and costs to businesses associated with new technologies, as
orgahisations adjust to a low carbon economy.

e  Built domain: Risk from climate hazards impacting healthcare and emergency service, contaminated sites and
stormwater and sewage systems require further investigation to develop a response to these risks.

A full table of priority impact statements is presented in chapter 5.3.1.
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NATURAL DOMAIN

N1 RISk 0 nldng wate.r Physical Minor Moderate Moderate Major Partial Herd: Beady
ecosystems and species : to Act
N2 o terrestnal. Physical Moderate Moderate Moderate Maj g Partial it teady
ecosystems and species to Act
Risks to coastal ecosystems ol
N3 and species (erosion-related Physical Minor Minor Moderate g Partial Tlerul). :;ady
risk)
NA Risks to marine e.cosystems Bliydiial Madsrate Midoite Mai e Partial Tier 1: Ready
and species to Act
N5 Risks Yo digive e§osystems Physical Moderate Moderate Major Partial Wier T Ready
and species 5 to Act
NG Risks to alpine esosystems Physical i rata Exrisme ; Partial Tier 1: Ready
and species to Act
Risks related to renewable hed
NT2 Transition Minor Moderate n/a Low Partial Investigate
energy development
then Act
SOCIAL DOMAIN
s1 Risks to sou.aI cohesuo'n and Physical Modors Major RSt Partial Tier 1: Ready
community wellbeing : to Act
Tier 2
Risks t tal health and -
S2 e Physical Moderate Major Major High Investigate
wellbeing : »
then Act
Risks to physical safety, o o ; Tier 1: Ready
S3 bt and weollbsing Ph{sical Moderate Major Major Partial s
Tier 2
S4 Risks to cultural heritage Physical Moderate Moderate Major Extreme Partial Investigate
) then Act
Risks to social cohesibn due/f - Tier 1: Read
ST1 to the inability of Transition Minor Moderate Major n/a Partial to-Act Y
institutions and governanee '
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systems to effectively
manage climate risks

ST2

Risks to social cohesion, and
health and wellbeing due to
existing services being
insufficient to meet the
needs of a growing
population (driven by
renewable energy
development and new
industries that support
emissions reduction in
Tasmania).

Transition

Insignificant

Moderate

ECONOMIC DOMAIN

El

Risk to businesses and
public organisations from
extreme weather events

Physical

E2

Risks to national and
international
supply/distribution
networks due to extreme
weather events

Physical

Moderate

E3

Risks to the insurability of
businesses, public sector,
and private assets

Physical

E4

Risks to land-based primary
sector

Physical

E5

Risks to ocean-based
aquaculture and fisheries

Phy

ET2

Risks to businesses and
public organisations due

carbon economy.

PUBLIC

erate

Moderate

oderate

Moderate

Moderate

Moderate

ode

Moderate

Tier 2
Partial Investigate
then Act
Tier 2
g Partial Investigate
then Act
g Partial
Tier 2
g Partial Investigate
then Act
8 Partial
2 Partial
Tier 2
n/a Partial Investigate
then Act

12



Consequence Consequence Consequence Consequence Adaptation
Priority Impact Statement rating rating rating rating Confidence oo urgency
(Current) (2030) (2050) (2090) > rating

Risk
ID

\daptation

Risks to business through
the implementation of new .
technology to reduce Her?
ET3 BT . : Transition Moderate Moderate n/a Partial Investigate
emissions (including
5 : then Act
fugitive/ agriculture/
industrial/ fuel switching).
'BUILT DOMAIN
. Tier 2
Risks to healthcare and ’ - :
B1 . Physical Partial Investigate
emergency services
then Act
Risks to the built
B2 environment due to climate Physical Moderate g Partial
extremes
Risks to contaminated sites Tier 2
B3 due to extreme events and Physical Moderate Moderate g Partial Investigate
chronic climate impacts then Act
Risks to stormwater and ;
sewerage systems due to hier2
B4 . Physical Moderate Modérate g Partial Investigate
extreme events and chronic
; : then Act
climate impacts
Risks to ports and coastal . .
B5 o Physical derate Moderate Partial
infrastructure
Risks to transportation
networks due to extreme . 5
B6 Ty Physical M g Partial
events and chronic climate
impacts
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Top Opportunities for Tasmania
Table 4 below lists the climate opportunity impact statements with a Tier 1 and Tier 2 adaptation urgency rating.

Tier 1 (‘Ready to Act’) opportunities

There are seven priority opportunities that are rated as Tier 1: Ready to Act to realise benefits for the state.

Tier 1 opportunities are mostly transition-based, with two impact statements that are physical climate based. Key
areas where additional action could be taken to fully realise climate-related benefits to Tasmania include
infrastructure development to support the circular, low emissions transport, increased participation in carbon
markets, improving energy efficiency in low-income households, and supporting water quality and biodiversity.
Natural domain: Improving water quality and biodiversity provides benefits across multiple ecosystems.

Social domain: Energy efficiency improvements may provide financial and health and wellbeing benefits:
Economic domain: There are two opportunities related to physical climate hazards, economic.epportunities,for
land-based primary sector and ocean-based aquaculture and fisheries, where there may be@pportunities to'pivot
towards climate tolerant practice. Increased carbon market participation also provides eéonomic eppertunities for
Tasmania.

Built domain: Opportunities related to transition drivers include infrastructure, and lower emissiens transport have
ongoing benefits for the transport networks and emissions reduction objectives.

Tier 2 (‘Investigate then Act’) opportunities

There are four Tier 2 opportunity impact statements require differing |Igvels‘af, effort to fill gaps in understanding.
Natural domain: Opportunities to support biodiversity through well-designed rehewable energy development has
some evidence, further investigation is required to understand sélution thatiwill most benefit Tasmania.

Social domain: Opportunities in the social domain from adaptation and'tesilience drivers are less well evidenced
than some opportunities, reflecting the need to for further research,into responses that maximise social
opportunities.

Economic domain: Further information on the gosts and opportunities for businesses for low emissions
technologies requires further information to understand where remaining gaps exist that will allow economic
opportunities across a diverse range of technalogy types.

Built domain: No Tier 2 opportunities were identified in’the built domain.
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-

able 4 Summary of Tier 1 and Tier 2 opportunities for Tasmania

Consequence Consequence Consequence Consequence Adantation Adaptation
Priority Impact Statement Theme rating rating rating rating Confidence sh:rtfall urgency
(Current) (2030) (2050) (2090) rating

Risk
ID

NATURAL DOMAIN
Opportunities related to Tier 2
NT2 renewable energy Transition n/a n/a Partial Investigate
development then Act
Opportunities to support i
NT4 water quality and Transition n/a n/a Partial ,Tie‘r-lt." Ready
S to Act
biodiversity
SOCIAL DOMAIN
Opportunities for increased
skills and employment with
business development for Tier 2
ST3 new and emerging Transition n/a n/a n/a Partial Investigate
industries that provide then Act
adaptation and resilience
solutions.
Opportunities for social
cohesion, health and
: Tier 2
ST4 welllf)elng throu-g.h Transition n/a n/a n/a n/a Partial Investigate
adaptation and resiliency
" ; 5 then Act
improvements, including
across domain co-benefits.
Opportunity to improve
financial wellbeing, and
ST6 thr:zzg: Z:ir\g;:ltf)f‘ii?egnt Transitio /a n/a n/a n/a Very high Partial TiertzAR;ady
housing for low-income
households.
ECONOMIC DOMAIN
E4 Opportur‘utles vo banid-h Physical Minor Moderate Moderate Partial ﬁey;l; , Ready
primary sector i to Act
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Priority Impact Statement

Opportunities to ocean-
based aquaculture and
fisheries

Theme

Physical

Consequence

rating
(Current)

Moderate

Consequence
rating
(PLE)]

Moderate

Consequence
rating
(2050)

£

ET3

Opportunities for business
through the implementation
of new technology to
reduce emissions (including
fugitive/ agriculture/
industrial/ fuel switching).

Transition

Moderate

Moderate

Consequence
rating
(2090)

ETS

Opportunities for business
through new revenue
streams available from
carbon markets

Transition

n/a

n/a

BUILT DOMAIN

BT3

Opportunities for
infrastructure development

Transition

n/a

n/a

BT4

Opportunities for lower
emissions transport system

Transition

n/a

PUBLIC

Confidence

Adaptation
shortfall

Adaptation
urgency
rating

Tier 2
Partial Investigate
then Act
Partial
Partial
Partial
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The Risk Assessment identified four key areas that will be critical for consideration as part of any adaptation response:

State-level coordination for local efforts is beneficial for effective adaptation: Stakeholders engaged through the
Risk Assessment highlighted that multiple adaptation proposals, efforts and actions were occurring at local levels
without appropriate information sharing and co-ordination. This can lead to inefficient use of resources and funding.
Given that climate adaptation responses are often place-based, flexible co-ordination might help to share learnings
and resources.

Climate change is already, and will increasingly, threaten the health and wellbeing of Tasmanians: Climate risks)are
likely to exacerbate food and water security, place increased pressure on infrastructure, transport an@ emergency
services, and other areas essential to human health and wellbeing. Coordination across strategies to addressythe
intersection of climate change and health and wellbeing is vital for a thriving Tasmanian population,\Undertaking a
deeper analysis into health, wellbeing, safety, emergency services access and how they willde impacted by climate
change is critical for informing future adaptation responses.

Education is vital to successful climate adaptation and increased resilience for future generations: From individuals
to a broader organisational level, climate literacy can be improved to enhance climate ¢hange awareness and inform
decision making. Engagement for the Risk Assessment showed that awareness of the impacts of climate change was
low across most stakeholder groups, which can hamper the effective consideratigioficlimate risk in decision-making.
Development of, and investment in, additional data collection is require@ to bettef inform risk-based decision
making. Data is integral to improving the accuracy of climate risk assessmeats, quantifying and monitoring impacts,
and informing cost-benefits for adaptation strategies. By prioritising the development and investment in
comprehensive data systems, Tasmania can strengthen its capacity to.address climate change impacts effectively and
sustainably, ensuring long-term resilience and adaptive capacity acrossthe state.

Addressing key areas of adaptation response through coordinated effokts, consideration of health and wellbeing impacts,
enhanced education, and robust data collection will allow for effeetive'responses increasing Tasmania’s resilience in the
face of escalating climate risks.
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Introduction

1.1.1 Global climate change

Climate change is impacting businesses, communities, the environment, the economy, and all aspects of life werldwide,
including in Tasmania. This demands a greater understanding of the short-term and long-term effects of climate change,
as well as the existing, planned, and priority adaptation measures needed to address these impacts.

The planet surface temperature has warmed by at least 1.1°C since the pre-industrial era around 1880 (NASA Earth
Observatory, 2022) with several studies indicating the planet will exceed 1.5°C of warming in thelnext five years. At 1.5°C
warming, the planet becomes at high risk of irreversible loss of the West Antarctic ice sheet, low-latitide coralreefs and
multiple impacts in the Artic region (World Economic Forum, 2024; Liu, et al., 2023; Armstrong Mckayjet al., 2022). At
2°C of warming heat extremes will more often reach critical tolerance thresholds for biodivefsity, agriculture, health, and
thus the global economy.

According to the Intergovernmental Panel on Climate Change Sixth Assessment Report (IPCC; 2021), it is unequivocal that
the observed warming experienced since 1850 is a consequence of greenhouse'gas (GHG) emissions arising from human
activity, with the rates of change in global mean temperature unprecedentedn thejast 2,000 years. For every
incremental increase in GHGs, climate extremes will continue to increase, anda rapid eduction in GHG emissions are
necessary to limit the extent of global warming for the coming decadess

The impacts of a warming planet have many different impacts acrass theyworld*(IPCC, 2021), including:

e the water cycle has intensified, bringing more intensé‘tainfall'and associated flooding, and more intense
droughts

e global sea level has increased by 0.20 m since_1901. Arctic sea ice reached its lowest level since at least 1850 and
almost all the world’s glaciers have been retreatingisynchronously since the 1950s

e hot extremes including heatwaves have became more frequent and intense across most land areas

e cold extremes have become less freqlientand severe.

In Australia, land areas have warmed by 4%4°Csincef1910. Heat extremes, including heatwaves, have increased in
frequency and magnitude since the 1950s.4deat\extremes are projected to increase in frequency and magnitude,
including the exceedance of danger@us humiddieat thresholds. Since the 1950s cold extremes have decreased in
frequency for most regions except partsief Southern Australia, with projections indicating that these trends will continue
(IPCC, 2021; Pitman, et al., 2021).

A significant decredSe, in pregipitdtion has been observed across southern Australia during the cool season (April-
October), particularly inysouthwest Western Australia since the 1970s. Projections indicate that short-duration rainfall
will become moresiftenselin the future. Rainfall associated with El Nifio—Southern Oscillation (ENSO) weather patterns is
expected to becamefmaie variable from 2050, leading to an increase in both very wet and very dry years compared to
averagérainfall years. Additionally, the southward shift of storm tracks is projected to continue contributing to cool
season drying trends across southern Australia.

Climate‘projections tell us that ecological and agricultural droughts have increased across southern and eastern Australia.
Under a 2°Qglobal warming scenario, projected changes in evaporation may exacerbate drought conditions in these
regions. There is medium confidence in these projections.

A warmer, drier climate provides more favourable conditions for bushfire weather. Since the 1950s, the frequency of
extreme fire weather days has increased, and the fire season has become longer. The frequency and duration of fire
weather events is projected to increase throughout Australia by 2050 for medium and high emissions scenarios.

As climate change continues to accelerate, so too does the cost of inaction. The World Economic Forum Global Risks
Report (World Economic Forum, 2024) showed that half of the world’s top ten economic risks in the coming decade are
environmental, with extreme weather events ranked first.
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The IPCC ARG (Portner, et al., 2022) highlighted that there are already natural (species extinction and mountain glacier
retreat) and human (mortality and morbidity due to climate extremes) systems that have experienced irreversible climate
impacts where adaptation is no longer feasible.

In Australia, the cost of inaction may total $1 trillion by 2050 (Deloitte, 2021) if there is a failure to adapt and adequately
manage climate risks. The impacts of climate change have already been felt in Tasmania. Over the past 10 years, the state
has experienced significant and devastating impacts including prolonged dry periods, flooding, bushfires, and record
marine heatwaves.

In addition to the physical impacts of climate change, the world will experience risks and opportunities associated,with
the transition to a low emissions economy. These risks or opportunities may arise through policy and liability i
transition to an increase of renewable technology use, shifts in market demand associated with a changing@limate, a
reputational impacts due to climate action or inaction.

1.1.2 Adapting to a changing climate

To underpin responses to climate change there is a need to understand the risks and opportunities it presents to
Tasmania.
Adaptation is essential to ensure that Tasmania is prepared for the impacts and ongoing.ch s of climate change. Since

maintaining Tasmania’s net-zero emissions profile is not guaranteed in the future, ag ate adaptation measures will
help mitigate the effects of climate change and ensure that Tasmania keeps p it erjstates in its response to

climate impacts. Adaptation is a shared responsibility, but often government cléar priorities to catalyse action,
support industry to take its own appropriate adaptation action, and support resilience.

se by establishing the state
legislative framework for action on climate change in the Climate Cha ction) Act 2008 (the Act). In 2022, the
Government amended this legislation in response to the third inde review of the Act. Included in the
amendments is a requirement to deliver a statewide climate
commencement of the Act and to update the Risk Asse

What is required to be taken into account by the risk How the risk assessment addresses these
assessment requirements

Using CMIP6 climate change projections and best
available transition scenario data to inform
future scenarios.

including social and Considering energy transition risks through

e  The economi ci environmental transition risks and opportunities in the risk

ge and associated risks assessment
ities, natural environments Using four domains to understand risks and
d economic activity opportunities: natural, social, economic and built
e 7 imate change on the health and e Considering long term impacts of climate change
g.of Tasmanians and future generations. risks (out to 2090 for physical risks and 2050 for

transition risks) and how these change over time.
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1.2.1 Purpose of the Risk Assessment

The Risk Assessment aims to identify areas of physical and transition exposure and vulnerability over the coming decades
for the state and inform adaptation priorities for the state that can be managed to enhance climate resilience.
Specifically, it aims to:

e Increase the understanding of how climate change is impacting Tasmania now and into the future

e Identify Tasmania’s physical and transition climate risks and opportunities for consideration in decision making

e Inform Tasmania's priorities for climate adaptation to increase resilience

e Inform other risk assessment activities, and Tasmanian Government policies and strategies includingthose
related to emergency management, infrastructure, energy, health and wellbeing, land use planning, children
and young people, and industry sectors

Performing a climate change risk assessment enables the state to understand climate change-relatedsisks and
opportunities for Tasmania under various climate change scenarios and time periods. The Risk Assessment identifies
areas that could be prioritised for adaptation action to improve the resilience of Tasmania’s@nvironment, economy and
community to the impacts of climate change.

1.2.2 Overview of the Risk Assessment

The Risk Assessment is based on the widely adopted climate risk framework (Simpsonjet al., 2021) and IPCC AR6 that is
also applied to climate opportunities. This framework posits that a risk isffiadetip,of a combination of hazards, exposure
and vulnerability and the associated adaptation responses. The Risk Assessment was carried out in two key steps (Table 6)
using multiple research methods, including extensive literature review, stakeholder engagement and climate data
analysis. Both physical and transition climate risks and opportunities (R&Os) were included in the Risk Assessment.

It is important to note that, as this is a statewide assessment aimed, atdihforming state-scale decision making, it does not
attempt to assess climate change risks for individual regiens, organisations, systems (e.g. healthcare), communities,
councils, or industry sectors.

The assessment of climate impacts and adaptatiemurgency.in this report was undertaken via two key phases:

e Inthe First Pass R&O Assessment, desktdp résearch was used to identify key climate impacts for the state,
described in impact statementsgthat encapstlate key climate hazards/drivers and associated impact in a
system/sector in Tasmania. This was followed by stakeholder engagement to expand, confirm, and refine the
impact statements. Outcomes of thefirst-pass R&O assessment were provided to ReCFIT in an interim report,
which provided a summary of literature review and stakeholder engagement and listed the prioritised climate
impact statements for Tasfnania to be further explored in the detailed R&O assessment.

e Inthe Detailed R&O Assessment stage, climate scenario analysis was conducted using leading practice climate
models and'scenakios. Further desktop research and stakeholder consultation were carried out to evaluate the
availability andiextentof existing adaptation measures in response to the evolving climate impacts on the State.

Analysis from both phases of the Risk Assessment process has formed the content of this Technical Report and the
associated high-level Summary Report.
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Table 6: Description of the two phased approach to the Risk Assessment process

1. First Pass R&O Assessment 2. Detailed R&0O Assessment
June to December 2023 January to June 2024
Preliminary prioritisation of climate impacts: Identify and Deep dive assessment of priority climate impacts and rating adaptation
prioritise preliminary physical and transition climate risks and urgency using climate scenario analysis and deeper research on the priority
opportunities (R&Os) for Tasmania impact statements developed in the First Pass R&O Assessment
Step 1 —Develop preliminary climate impact statements via Step 1 — Assist the future climate exposure for Tasmania
desktop research . Quantitative and qualitative climate scenario analysis undertaken to
. 60+ research sources from government and industry were quantify and qualify the future changes in hazards driving impaets to the
assessed for climate change impacts related primarily to state out to 2050 (transition) and 2090 (physical) under lo te
Tasmania. and/or high emission scenarios.
. 45 preliminary narrative statements were developed for
consultation. Step 2 — Determine the adaptation urgency of each of t ity impact
statements
Step 2 — Stakeholder consultation to refine and help prioritise . 2 workshops engaging over 50 stakeholders g
climate impact statements options and progress for Tasmania + supp
. 4 workshops across the state with over 95 stakeholders e A further 250+ research sources documen s and
across a diverse range of government and non-government adaptation for Tasmania.
sectors. . Incorporating research and stakeholder evidenc ate the magnitude
. Multiple follow-up stakeholder interviews and survey of consequence over time, identify éxisting/planned adaptation
responses. measures and assess adaptation ur, , based on varying levels of
supporting evidence.
Step 3 — Refine and prioritise climate impact statements
. A comprehensive list of 88 climate impact statements was Step 3 — Summarising thé entin two key reports; to be tabled
developed. in Parliament
. Stakeholder voting, scientific and sectoral expertise, and ®  Technical Repo report) with a stronger focus on the
further research used to preliminarily prioritise 40 impact detailed met and
statements for Tasmania. . High presenting key findings.

1.2.3 Links between the Risk Assessment and er ate Change Office (CCO) projects
Tasmania’s Risk Assessment for Climate Change will as a keyi shaping a range of policies and strategies
developed by the Tasmanian Climate Change Office, 3 ith other Tasmanian Government agencies. In line with the
Climate Change (State Action) Act 2008 (the Act), a © ange risk assessment is to be conducted at the state level at
least every 5 years. The findings from each Risk S ill guide the government's approach to managing climate-
related risks and implementing adaptation m he risk and opportunity related measures identified in this risk
assessment will inform the 5-yearly Emissions uction and Resilience Plans produced by the CCO for the targeted
sectors of energy, transport, agriculturefwa use and land use change, forestry, and industrial processes and
product use. This Risk Assessment will the next climate change action plan, which is also a 5-yearly
requirement under the Act.

Risk Assessment and the National Climate Risk Assessment
d at the same time as the National Climate Risk Assessment (NCRA), conducted by the

1.24 Links bet

This Risk Assessment

Australian Gover, t partment of Climate Change, Energy, the Environment and Water (DCCEEW) in partnership
with the Austra teService. The NCRA provides a national overview of climate risks, focusing on critical systems
like in u ealth, agriculture, and the environment. The specifications for the Tasmanian Risk Assessment

high value of a cohesive approach to managing climate risks across different levels of governance in Australia.

odological factors for the national-level assessment were a key consideration in scoping the
specification for this Risk Assessment. Where possible, the Tasmanian Risk Assessment methodology aligns local and
regional data with national data sources. It also takes a comparable and complimentary approach with the national-level
assessment, to leverage connection points, enable best practice, and provide scope for learnings in future iterations.

Whilst the two assessments will be released around the same time, they are not directly comparable and will
appropriately have noticeable differences, given they have different aims, purposes and data inputs. However, it is
expected the themes identified will be broadly aligned. They also have important similarities, such as the emphasis on
transparency, stakeholder engagement, and the use of robust scientific data to inform policymaking and resilience-
building initiatives.
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The Tasmanian Government is committed to working with the Australian Government and other jurisdictions on future
iterations of Tasmania’s Risk Assessment as capacity for, and progression of, jurisdiction-level climate risk assessments in
Australia continues to evolve.

1.3 Overview of this report

1.3.1 Target audience for this report
This report is primarily intended to support the Tasmanian Government and key stakeholders to inform ad
priorities for the future. It is a technical report that has a strong focus on data and a detailed methodolo,

reports describe the changing climate and adaptation priorities for Tasmania.

It is important to note that this report considers climate risks from a statewide perspective, and considers regions and
domains impacted by those risks or opportunities within Tasmania.

understand their relevant
is not expected that this
r regional level, it is
c enough to meet needs.

Communities, businesses, and individuals are encouraged to use this Risk Assessment t
climate risk, opportunities, and potential areas for further analysis or adaptation eff
Risk Assessment will replace the need for the assessment of climate risks at a ségtor
expected that it will be useful in informing more granular assessments where j t

1.3.2 Outline of this report

This report details the Risk Assessment and identifies existing adaptation e s, to help inform future adaptation
planning by the Tasmanian Government and other relevant stakehelders, A summary of each chapter of this report is
presented in Table 7:

Chapter

Chapter 1:
Introduction

Chapter 2: = ter will outline the approach taken to different elements of this report.
Methodology isi = aches to the literature review, the climate risk framework used, the

Chapter 3: apter Provides a summary of all climate change risks and opportunities included in this

Prioritising climat eport as well as the process used to identify and validate these risks and opportunities.

This chapter will examine how physical and transition climate hazards will evolve under different
climate scenarios out to 2030, 2050 and (physical only) 2090, relative to current exposure levels.

The complex interactions and cascading impacts associated with these hazards is also illustrated.

Chapter 5: This chapter provides profiles for the priority climate impact statements across the natural, built,
Informing adaptation economic and social domains. This includes an overview of the hazard, exposure and vulnerability
priorities for Tasmania which determine the consequence rating for each risk. Current adaptation and resilience actions

in response to these key climate change risks and opportunities are outlined, and the sectors or
areas that are potentially accountable or responsible to respond to these risks. The adaptation
urgency rating considers the consequence and adaptation response to provide an indication of

the next steps for consideration.
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Chapter 6: The final chapter of the report will include a summary of the report, and findings to inform

Conclusions consideration of future climate adaptation action by the Tasmanian Government.

References Citations in this report

133 What this report does not cover
While this report provides comprehensive analysis of statewide adaptation urgency for the next five yearshe repo
does not recommend adaptation actions or provide a shortlist of risks for priority action. Rather, it aims€o i
Tasmanian Government and other entities’ consideration of future adaptation actions by providing 3
the risks and opportunities Tasmania faces in grappling with climate change. As noted above, thi
the need for localised or sector-specific risk assessments at a more granular level.
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2 Methodology

This chapter summarises the approach for the Risk Assessment, including:

e Section 2.1: Robust selection and prioritisation of inputs into the Risk Assessment
e Section 2.2 to 2.6: The climate risk framework and its four components that underpin the Risk Assessment.

Additional methodology details are provided in the Technical Appendix.

The methodology for this Risk Assessment is based on international best practice including a climate=specific risk
framework recommended in IPCC AR6 (IPCC AR6, 2021). A similar process has also been applied to climate opportunities.
This chapter explains the four framework components (hazard, exposure, vulnerability, an@'response) in more detail,
including the method for assessing each framework component in this Risk Assessments

Under the methodology, the hazards, exposure and vulnerability applicable infthe Tasmaniah context are explored to
identify and define climate risks and opportunities within each value domain, whieh areithen prioritised based on further
research and stakeholder inputs.

The impact statements that result from the above methodological assesSment akegthen considered against the following
adaptation assessment criteria:

e magnitude of consequence, which considers the degree ofiimpachof the hazards, exposure and vulnerability

e current level of adaptation activity related to a risk orepportunity (response)

e the confidence in the evidence, which considers the typeguality, amount and consistency of the evidence and
the degree of agreement between evidence.

These ratings are then used to establish an adaptation urgeney rating for each risk or opportunity.

The climate risk framework used to inform theladaptation criteria assessment is designed to clearly identify the different
factors influencing each risk or opportunity, ahddo enable effective consideration of areas for potential prioritisation for
future adaptation activity.

2.1.1 Climate Risk Framework

The Risk Assessment explofes risks @nd'opportunities through the
Simpson et. al climate risk framework, which has four components -
hazard, exposure, vulnerability,@nd response:

e hazards inclde both the physical and transition drivers that cause
risksyand/or generate opportunities in a changing climate. These are
eValuated forthefcurrent and future climate via climate scenario
analysis{(findings in Chapter 4)

e exposure is the climate changes the environmental and socio-
economic domains are exposed to and where exposure exists now or
in the future across the State

e vulnerability is the propensity or predisposition of an element,
system, or society to be adversely affected. This encompasses a
variety of concepts and elements, including sensitivity or
susceptibility to harm and lack of capacity to cope and adapt (IPCC,
2022).

e response is the adaptation and mitigation actions being undertaken
that may reduce the consequence of a climate-related risk or enable
the uptake of a climate-related opportunity.
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Risks can arise and evolve from multiple causes, exposure, and vulnerability (e.g., existing conditions and susceptibilities).
The direct and indirect drivers and potential consequences / impacts associated with risks should be considered when
planning the response (e.g., mitigations, adaptation) to single and/or multiple risks (i.e., complex risks). This framework is
also applicable for climate-related opportunities.

The framework defines risk as a combination of hazard, vulnerability, exposure, and response (Figure 1). Whilst previous
climate-related studies may have evaluated these framework components individually or in limited combination, all four
components have not previously been assessed collectively for Tasmania.

The four components of the climate risk framework, and the rating methodology used towards adaptation u
climate risks and opportunities, are described in further detail in the following subsections.

The technical details of the assessment methodology are explained further in the Technical Appendix.

2.1.2 Consideration of complex risks
2.1.2.1 Defining complex climate risks
The drivers and impacts of climate change are complex in nature. This means cross-s pattnerships and planning

mains. Complex climate risks
re, and vulnerability.
ociated impacts may lead to

can be valuable, and a single adaptation action can have benefits across multi
and opportunities describe the interactions between multiple climate change
Physical and transition risks influence each other (e.g., severe physical hazard
heightened transition risk and vice versa).

There are three types of complex risks (Simpson, et al., 2021): com
climate risks are those associated with multiple hazards, whereas
multiple impacts. Aggregate risks occur when a climate risk is
Assessment assesses impact statements individually

Table 8: Categories of complex risks.

Risk Type Definition Example

Risks that arise from the A flood event caused by extreme rainfall fall on river catchments that
hazards, which ca were still saturated from earlier wet seasons. The event was started
extreme events gr m i by extreme rainfall from a low-pressure trough. Additionally, onshore
Compound . . . . . .
sequential even ct with exposed winds resulted in elevated sea levels along parts of the coastline. This
hindered the drainage of the flood waters into the ocean,
exacerbating the impact of the rainfall.
d triggering others; A bushfire event results in increased soil erosion. Health and property
can be one way (e.g., domino or is impacted by the wildfires, and subsequently erosion impacts river
Casca cofitagion effects) but can also have feedback; ecosystems, property, and human wellbeing.
C g risk is often associated with the
vulnerability component of risk, such as
tical infrastructure.
Aggregation occurs when risks with unrelated An economic transition to higher levels of renewable energy using a
causes — including those not directly related renewable energy target (requiring increased transmissions to
to the climate — occur simultaneously. support generation), causes an increase in electricity prices in the
Aggregate short term. At the same time reduced hydro dam levels (or low level
of other resources for generation) due to drought/weather conditions
is increasing electricity prices. When aggregated, the impact to
electricity prices is greater.
2.1.2.2 Approach to identifying and assessing complex risks in the Risk Assessment
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Adaptation actions to address the identified risks and opportunities for Tasmania will need to consider related hazards
and impacts across all domains. Throughout the Risk Assessment, complex risks were assessed by:

e describing complex risks at the value domain level through the impact statements that are comprised of multiple
hazards, exposure and vulnerability in Chapter 3 (i.e., cascading and compounding risks and opportunities)

e illustrating cascading impacts in Chapter 4 in the future trends assessment, where impacts across each domain are
illustrated for individual hazards / drivers (i.e., illustrating cascading impacts)

® rating adaptation urgency for priority impact statements in the Chapter 5.

2.2 Hazards: Physical and transition

2.2.1 Hazards context
Climate hazards are the drivers associated with or the result of climate change, and are classified physical>or

‘transition’:

e physical hazards can be either acute climate events, often characterised by extreme weather, ronic long-term
shifts in climate patterns that have direct impacts

e transition drivers are the policy, regulation, technology development, reputation, an market shift that arise as a
result of goals to decarbonise.

The Risk Assessment has adopted the physical and transition categories from e for Climate-related Financial

Disclosures (TCFD), the most widely adopted framework for assessing and repoit cal and transition climate-
related risks and opportunities (TCFD, 2023). This framework has recently b ated into the International
Sustainability Standards Board (ISSB) international climate standards, n orks, and the national Australian

Accounting Standards Board (AASB) climate standards. The TCFD fra tegorises physical and transition hazards
and drivers into six categories that are used in the Risk Assessmentforali to international leading practice (Table
9). Also included is a transition opportunity category associated wit and resource efficiency.

EVETL
azar Sub-theme Definition Specific Hazard/Driver

/Driver
®  Storm surge e Extreme heat
Bushfire ®  Dryspell
PHYSICAL Extreme rain and floods ®  Frost
HAZARDS S Soil moisture
®  Precipitation .
Sea level rise
Temperature
®  Sea surface temperature
e  Emissions control e Litiation for non
erging policies, mechanism (such as corﬁ liance
programs and emissions price) P .
regulations to address . . . Trade exposure risk
; e Emissions reduction policy .
climate change . e (Climate governance
e Renewable energy policy
From emerging e Advances in energy and
technologies to support e Resilience opportunities resource efficiency
TRANS the global transition to through technology e (Capital cost of new
Technology | low emissions .
DRIVERS ® Investment opportunities technology
to enable future technology | e  Circular economy
opportunities
From changing supply e Increased supplv chain ® Increased demand for
and demand as R PPYY renewable energy
i i costs
Market economies reaction to . e Changes to markets for
climate change e Changes in resource . L.
o existing goods and
availability and demand .
services
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From shifting public . e Social licence and public
sentiment on climate ® !Enhance;l reputatll::n due to perception
Reputation | change increased renewable e  Expectations and
energy and Net Zero . . .
L relationships with other
emissions L
jurisdictions

These hazards can occur over multiple timeframes ranging from a single event or decision, to decades into the future.
Physical and transition hazards and drivers and impacts are interlinked, having the capacity to influence one another both
positively and negatively. A lack of policy and legal action may exacerbate chronic physical impacts of climate chahge over
a long-time horizon, while the impacts of acute climate change such as greater frequency in extreme weathereéventsican
shift the public sentiment towards greater climate urgency.

2.2.2 Climate scenario analysis overview

Strategic decision making becomes difficult amidst uncertainty, and past information alone cannot beselied upon to
understand future climate impacts. Climate scenarios provide a structured way of thinking through and"'making strategic
choices despite the uncertainty. Climate scenarios are not predictions, however - they describe a range of possibilities for
the future.

The Risk Assessment uses globally applicable climate scenarios developed by majer bodies such as the Intergovernmental
Panel for Climate Change (IPCC) and Network for Greening the Financial Systefm (NGES). These sector-agnostic climate
scenarios describe how hazards evolve under planetary climate changes suchtas warming and emission increases and are
leading practice choices made in collaboration with key stakeholders.

2.23 Components required for climate scenariganalysis

Climate scenario analysis is a technical process, supportted by qualitative literature where quantitative estimates of the
changing climate are unavailable. The key method compohents required to estimate future changes in physical and
transition hazards and drivers are:

o geographic boundary for the analysis©f climate‘data (namely Tasmania and surrounding waters)

o choice of climate scenarios that explaredrow Tasmania is impacted by planetary changes in climate

o choice of time horizons (individdalyearsiand/or periods) to compare the future climate to the recent past
o climate model data and metrics(Fi€chnical Appendix 7.1).

224 Selection of climaté scenarios

The choices for climate scénharig’'sources are based on sources that are most widely adopted by all sectors, with a diverse
range of distinct scenarios that can capture regional and sectoral representation, and sources that have transparent
assumptions. The climate, scenarios assessed cover three types of planetary futures, as summarised in Table 10.
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Global surface temperature change relative to 1850-1900
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Figure 2: Global surface temperature change 1950-2100 as a difference to the 1850-1900 baseline peg

Table 10: Selected climate scenarios for the Risk Assessment with a brief description of ch
Pathways; NGFS = Network for Greening the Financial System; AEMO = Australian Ener,

Scenario ambition and global

Modelled i
warming at 2100 odelled scenarios

High Emissions
e  Physical: SSP

(Physical risks dominate; global
warming is 3 to 4°C by 2100)

e  Phys -4,
Moderate Emissions e Tra FS - Nationally
ter ontributions;

(Insufficient decarbonisation;

global warming 2 to 3°C by 2100) ia Reference Case; AEMO

Progressive Changes

Low Emissions

(Transition risks an
dominate; global wa
by 2100)

Tasmania Net Zero Target; AEMO
Green Energy Export

SSP5-8.5
SSP3-7.0

- SSP2-4.5

2050

Transition: NGFS — Net Zero 2050;

00

1P R6).

Overview

Baseline of how global emissions would evolve if
governments and markets make no changes to their
existing policies and investments in low emissions
technologies

Emissions are curbed based on existing policies and
announced commitments, including Nationally
Determined Contributions, but fall short of meeting
the Paris Agreement targets

Ambitious emission reduction scenario to meet the
Paris Agreement, marked by global collaboration by
governments, society, and industry to lead steep
decarbonization

sical climate scenarios

d Social Pathways (SSP) scenarios were chosen for the physical climate scenario analysis. The
ental Panel on Climate Change Sixth Assessment Report (IPCC AR6) (IPCC, 2021) use five Shared Socio-

economic Pathways (SSPs) that examine how global society, demographics and economics might change over the next

century (Hausfather, 2018).

The physical scenario analysis assumed that the current climate represents a world close to 1.5°C, and focused on two

climate futures:

1. afuture where current national targets and policies are met globally, and
2. afuture with limited climate action to understand the extent of climate risk.

Many past and current climate assessments use a worst-case scenario climate future SSP5-8.5 as the highest physical
climate scenario. Here, the SSP3-7.0 scenario was chosen in alignment with upper scenario choices at the national and

PUBLIC

28



jurisdictional level (as detailed in the Climate projections Roadmap for Australia, 2023). The reason for this is that there
are a range of emission reduction actions being implemented globally making the higher emission pathway less likely.

The National Climate Risk Assessment has used Global Warming Levels as scenarios that can reach their warming
thresholds at various times. In contrast, the Risk Assessment uses scenarios that are compared for the same time horizons
(e.g., 2030). Both approaches can be related by global warming values along the scenario pathways.

2.2.4.2 Transition climate scenarios
The transition drivers were assessed using a combination of state scenarios, national and global socioeconomic els
for moderate and low emission futures from the Network for Greening the Financial System (NGFS, 2024), a
Energy Market Operator (AEMO, 2023) scenario suites.

The transition climate scenarios focused on two climate futures, namely:

1. afuture with ambitious efforts to decarbonise operations and value chains; global warm
and nations together meet the Paris Agreement, and

2. afuture with delayed decarbonisation and mitigation efforts (e.g., one where current natio
and policies for emission reduction are met).

al climate targets

It is worth noting that the draft Australian Accounting Standards Board climate disclosure standards 2023 (AASB, 2023)
state that a transition scenario that represents future planetary warming of 1.5°C or o begjincluded in climate
scenario analysis.

2,25 Climate time horizons
To assess physical climate change risks and opportunities, the Risk A assessed a baseline (recent past) horizon
and three future time horizons (2030, 2050 and 2090). For transitig and opportunities, a baseline horizon and two

future horizons of 2030 and 2050 were assessed. Further details are

Table 11: Time horizons assessed in the Risk Assessment.

Climate theme Baseline horizon

PHYSICAL e 1980 to 2014 (storms el rise) e  Short term 2030 (2020 to 2039 averaged)
e 1976 to 2005 (soil m e  Medium term 2050 (2040 to 2059 averaged)
e 1995 to 2014 (all othe i e Longterm 2090 (2080 to 2099 averaged)

TRANSITION e 2022 e  Short term 2030 (single year)
e  Medium term 2050 (single year)
The physical tim i ave an additional future horizon (2090) to capture changes in chronic impacts across the 21
century. The an hysical time horizons is the average of 20-year periods around the nominated horizon, as per

practice nsure climate signals are not solely inter-annual variability. Conversely, transition scenarios are
short term socio-economic decisions, and consequently the time horizons represent single years.

2.3 Exposure: Value domains and Geographical regions

2.3.1 Exposure context

The exposure component of the climate risk framework allows for exploration of what is exposed to the climate hazards.
The exposure of physical and transition climate hazards varies widely in magnitude and direction of change across value
domains and geographical regions. The climate scenario analysis (Chapter 4.1) highlights key regions of exposure to
physical and transition hazards and drivers in the current and future climates.
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g Four Connected Domains B
Natural Social

2:3.1.3 Value domains
The Risk Assessment evaluates impacts of a changing climate on
Tasmania across four connected value domains that identify what

is exposed to a changing climate. These domains also form the
basis of the systems framework used for Australian Government’s
National Climate Risk Assessment and broadly align with those
being used by other Australian jurisdictions.

Coordinated
The four value domains were divided into sub-domains, as Adaptation

described in the table below.

2\

Economic Built

ment Value Domains

Description Subdomains

Natural | The landscapes, seascapes, forest and oasts, inland water, land, marine, natural heritage
woodlands, ecosystems, and diverse plant an

animal life within Tasmania and its oceans

Social Tasmanian people, their communities, thei Iture, employment and financial wellbeing, health and wellbeing,
culture and cultural values, Aborigin housing, indigenous culture, values and principles, skills and education,
communities and their culture, instit s, social cohesion, social welfare services, sports, and recreation

governance, support systems
interactions

Economic| The production and c of goods, Agriculture, forestry and fishing, banking and finance, charities and not-
productivity, ind ystems, and for-profits, construction, education and training, government sector,
the economy healthcare and social assistance, insurance, manufacturing, mining,
services (including tourism), small to medium enterprises, trade sector

oundings, structures and any Buildings and structures, cities and towns, communications and

astructure created using ICT, education infrastructure, emergency services, energy, flood and

al and human resources to coastal defences, food and grocery assets, health care and medical
cilitate life, health, work and play, assets, transport, utilities

i cture systems, including digital

Built Hu

Climate change impacts these four value domains and their sub-domains in different ways across the state. Recognising
spatial variability of climate change and its impacts, this report also factors in consideration of Tasmania’s different
geographic regions.
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In the Risk Assessment, physical climate hazards were assessed across Tasmania at a LGA to region scale, and transition
drivers at a state scale. Climate exposure is assessed (when relevant) with reference to onshore and offshore geographic
regions, as follows:

e Tasmania main island: the state is divided into North
(central, east, and west), South (the greater Hobart
region and west), Central and East

e King Island and Flinders Island are distinguished from the
main island as they experience different climate impacts
and have different requirement for and access to
adaptation options

e the marine region has been included given its criticality
to Tasmania through biodiversity and supporting the
economy.

o\ ohi

The division of land and marine regions within the assessment is alighed with widely adopted definitions for Tasmania
and surrounding waters. On land, the Risk Assessment'is faeused into groupings of LGAs (e.g., ‘Central’ includes Central
Highlands, Northern Midlands, and Southern Midlands). The assessment of aquatic ecosystems for marine and coastal
waters for the Risk Assessment is based on thegnesescalesbioregionalisation (meso-regions) detailed in the Integrated
Marine and Coastal Regionalisation of Australia (WICRA v4.0) framework (Commonwealth of Australia, 2006). Full details
of the exposure regions can be found in theTechnical Appendix.

L] | a|~

24.1 Vulnerahility:context

The vulnerabilityg@omponent of the climate risk framework allows for exploration of why the value domains and sub-
domains are susceptiblé'to climate hazards. Vulnerability can differ between regions, communities, populations and
individtials.

Vulnerability‘isrélated to other (non-climate related) factors that may make an individual, system or community more
susceptible to a climate hazard or transition driver. For example, workers who work outdoors are likely to be particularly
vulnerablete an increase in heatwave days into the future. Additionally, industries that rely on these workers are also
likely to be economically vulnerable to heatwave days due to flow on effects.

Examples of vulnerability that can worsen the exposure of certain values to climate hazards in Tasmania are:

e being located on a remote island (e.g., King Island) increases vulnerability to disruption of delivery of food, supplies
and materials compared to the Tasmanian main island

e elderly populations, and those with some chronic health issues, being more susceptible to extreme heat conditions

e inadequate resources for coastal management (land and ecosystem habitats) may worsen impacts of coastal erosion
associated with storm surge

e poorly maintained roads and other critical infrastructure may be more vulnerable to flooding.
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Caveat: In the Risk Assessment, it is important to note that the climate hazards that are modelled out into the future (i.e.,
climate scenario analysis for the exposure of regions across the state). However, all other aspects of the assessment are
based on current day and historical information.

2.4.2 Identifying climate-related vulnerability

In the Risk Assessment, Tasmanian-specific vulnerabilities were initially identified through desktop analysis. These were
then further investigated through the stakeholder consultation sessions (workshops and interviews) to refine and
contextualise the nuance across different systems and regions within Tasmania.

Examples of vulnerability identified include aging infrastructure, remote communities and age groups (e.g., youth),
increasing demand on energy and water services, existing issues associated with invasive species, the majdrirele of
agriculture, aquaculture and forestry in the Tasmanian economy, connection to Country that can impact'culturey/
heritage, and remote community accessibility.

These vulnerabilities and many others are detailed in the priority climate impact statements.

2.5.1 Response context
The response component of the climate risk framework explores the adaptation andamitigation actions undertaken at
state levels in response to the climate hazards, exposure, and vulnerability.

Adaptation responses can include a range of options, such as policiesfistrategies, and plans, as well as engineering
solutions, capacity building and investment. Tasmania’s Climate Change‘Action Plan 2023-25 includes an Adaptation and
Resilience Priority Area intended to “manage the risks and take,advantage of the potential opportunities from climate
change” to support planning and decision making and_ build Tasmania’s resilience to the impacts of climate change.

Sometimes, adaptation actions can have unintended negative consequences that result in increased risk or vulnerability.
This is known as maladaptation. There are also potential limits to adaptation where it may not be possible to adapt to a
particular impact of climate change. This highlights thejimpartance of quickly identifying adaptation priorities and then
take effective implementation action, to then @nable’the'best possible adaptation outcomes for the state.

2.5.2 Identifying existing adaptation measures in Tasmania
Any adaptation actions including ddaptationg@nd resilience policies, programs, and tools already in place were identified
through:

e Desktop research: Desktopésearch was conducted using publicly available documents, and where possible
additional internal government documents were used to establish an understanding of current adaptation
measures. In additionpWhere appropriate information included in the First Pass phase of the Risk Assessment
was usedtodetermine additional adaptation measures which existed to address specific impacts of climate
change.

e Stakeholder engagement: Workshops were conducted with key stakeholders with expertise in each value
domain to validate and build on research into existing adaptation measures. These workshops provided valuable
insights into the practical implementation and impact of adaptation actions currently in place. The workshops
also aimed to gather input and feedback on the adaptation urgency rating of impact statement and adaptation
priorities for Tasmania. Throughout this process, over 100 stakeholders were engaged ensuring practical
experience and expertise was incorporated in identifying adaptation measures. When identifying adaptation
measures currently in place, research was limited to sources of information specifically applicable to Tasmania.
The list of sources and types of sources is provided in the Technical Appendix.

These two lines of evidence provided a list of existing adaptation measures, as described below.
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2.53

Caveats in evaluating adaptation shortfall

The adaptation shortfall rating for each statement reflects whether any current or recent adaptation measures have been
identified in relation to that climate risk or opportunity.

The research conducted for this review was primarily based on desktop research and stakeholder consultation.
As such, it may not encompass an exhaustive list of every adaptation measure currently in place in Tasmania.
This review only considers activities that have recently been or are actively being implemented and does not
include planned or future programs. Consequently, whilst effort was made to capture a comprehensive picture

of current adaptation measures, there may be relevant initiatives that were not identified or included i is
analysis.
The assessment of adaptation activities does not attempt to assess the effectiveness or appropri ess of t

adaptation activities identified in managing the climate risk.
It is important to note that an implemented climate adaptation measure can also exacerba
vulnerability to climate changes if it is inappropriate or ill-targeted, which can lead to m
unexpected negative consequences.
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3 Assessing climate impacts for

Tasmania

3.1

rather than 'risk statements'.

This chapter includes:

e the process for development of Tasmania’s impact statements through research and stakeh
e the full list of impact statements per value domain, including highlighting priority.

Summary of climate impacts on Tasmania
The impacts of climate change on Tasmania result from a combination of climate hazards, exposure, an
These impact statements may represent risks, opportunities, or both, which is why they are termed i

The impact statements identified through desktop research and stakeholder engage

and transition climate-related themes across different value domains (Figure
climate is impacting all domains, and that climate presents both risks and opportunities,fo

Localised or sector specific risk assessments may cover similar themes ata m
described in more detail for individual communities, government depar;

climate-related priorities.

a8 ial
- Socia

’ Natural
Acute & Chrenic: Inland = Acute & Chronic: Individual me
water, terrestrial, alpine, health & wellbeing, social coh
marine and native ecosystems and community wellbeing.

& species.

* Acute & Chronic: P
health and wellbei

Technology: Renewable

energy development impacting

the environment. « Acute & Chronic:
(including i

RISKS

* Technology: Optimise waste .
systems.
= Policy & Legal: rt
quality and biodive . licy & Legal: Social cohesion,

programs through car
market particig

ealth and wellbeing through
resilience improvements.

» Technology: Opportunity to improve
financial wellbeing, and health and

ent. wellbeing through energy efficient

housing for low-income households.

OPPORTUNITIES

Figure 5:

3.2

Th i

Economic

Acute & Chronic: Land and marine based primary
sectors (agriculture, forestry, fisheries, viticulture).

cute: Insurability of, and damage to, businesses,
and public sector and private assets.

Acute: National and international
supply/distribution networks.

Policy & Legal: Slow, ineffective / no climate
action.

Market: Risks to businesses and public
organisations due to supply chain costs in a low
emission market.

Acute & Chronic: Land and marine based primary
sectors (agriculture, forestry, fisheries, viticulture).

Policy & Legal / Technology: Opportunities for
economic growth via renewable energy supply.

Policy & Legal: Opportunities for business
through new revenue streams / offset schemes.

Technology: Businesses implementing new
technology to reduce emissions.

ary of climate-related risk and opportunity themes for Tasmania.

Climate impact statements methodology

pact statements.

categorised into physical
Figure 5 shows that
e State.

ar level. These themes can be
sinesses as they evaluate their own

EHHE Built

= Acute & Chronic: Built

environment damages,
healthcare & emergency
services, transportation
networks, sanitation & sewage
systems, contaminated sites,
ports & coastal infrastructure.

Policy & Legal: Public and active
transport emission reduction.

Policy & Legal: Flexibility within
electricity infrastructure from
increased renewable energy
generation.

Technology: Infrastructure (and
transport) development to
reduce emissions and support a
circular economy.

Each climate impact statement describes a climate risk and/or opportunity, categorised by value domain and
physical/transition climate theme. The types of impacts per domain include, for example:

e Natural: impacts on the environment and ecosystems.
e Social: impacts on people’s health, safety, and wellbeing; impacts on community and cultural values, including
community displacement, isolation and cohesion, protection of cultural values.
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e Economic: impacts such as direct damage/loss of assets and/or interrupted business activity, indirect industry, or
employment impacts.

e  Built: impacts on the ability to maintain core functions and service delivery, such as critical infrastructure and
services, essential services.

Information and stakeholder input was gathered from July 2023 to August 2024 and includes past documentation, information
released following this was not considered in this assessment. The process undertaken to identify and prioritise the impact
statements for Tasmania involved the following steps:

e Step 1: Initial identification of climate impacts for Tasmania via desktop research, summarised into a large set of
climate impact statements.

e Step 2: The impact statements were explored, expanded on, refined, and prioritised through extenSive
stakeholder consultation, resulting in 88 impact statements.

e  Step 3: Building on the outcomes of the first two steps, 40 climate impact statements were finalised, with
approximately 10 in each value domain. These were prioritised as most impactful to the state (acute and chronic
combined). These priority statements are evaluated further in Chapter5 to help inform‘adaptatiompricrities for
Tasmania.

Caveat: This report looks across domains, scenarios, horizons, and geographical regions to hélp inform-adaptation
priorities at the state level. The impact statements focus the report but are not a detailed and comprehensive overview of
all possible climate impacts impacting each domain. Individual organisations, governmentdepartments, research bodies,
and community groups will likely have a more in-depth understanding of granular impacts associated with climate
change.

3.2.1 Step 1: Initial identification of climate impacts for Tasmania via desktop research

Climate risks and opportunities for Tasmania were categorised by valueidomain} as well as physical and transition risk and
opportunity themes. An indicative future trend for each statement Was identified, based on the research findings.
Literature sources were prioritised as per Figure 26 and were predominately sourced from government strategies,
research reports, and other credible forms of documentation andiinfofmation. The literature sources in the desktop
research that supported the initial climate impact statements for the state were selected based on the following criteria
and are listed in the Technical Appendix.

Literature sources include:

e literature that explicitly mentioned physical hazards and/or transition drivers for Tasmania

e sources that are recent (typically withinthe'past 5 to 10 years)

e arange of sources that coveredyelimate impacts across the four domains

e credible sources (e.g., Tasmahian gevernment department reports, local council reports, and peer-reviewed
literature)

o key global resourcesite. ensure/wider methods and impacts alignment (e.g., IPCC reports, New Zealand and UK
climate risk.assessmefit reports).

3.2.2 Step 2¢First pass stakeholder consultation to prioritise climate impacts for Tasmania
Multiple stakeholder groups were engaged through late 2023 and early 2024. Stakeholder sessions included workshops
(upgto 36 participants in each workshop, across government, local government, and industry), surveys, and one-on-one
interviews. Stakeholders across all regions in Tasmania and associated with all four value domains were consulted as part
of the praeess.

The objectives of the stakeholder consultation were to:

e inform key stakeholders about the statewide climate change risk assessment

e discuss and confirm preliminary climate impact statements in the four key value domains and the connections
between these statements

e hear valuable insights from stakeholders’ areas of interest and how the understanding of climate change impacts
that may affect that area may be improved.

The outcomes of the first pass desktop research and stakeholder consultation supported the remainder of the Risk
Assessment by helping to expand, confirm, and prioritise the climate impact statements for evaluating adaptation
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actions. The stakeholder consultation activities provided critical insights into the impacts on climate change across the
state to support interpretation of the hazards over time and existing adaptation actions.

3.2.3 Step 3: Climate impact statements for Tasmania
Stakeholder voting, scientific and sectoral expertise, and further research used to prioritise 40 impact statements for
Tasmania. The prioritised list of narrative statements was developed with consideration of the following:

Stakeholder Consultation — outputs from the prioritisation activity run in the stakeholder consultation sessions were
considered alongside written input (stakeholder survey and emails). Stakeholders also provided additional docu tation
that addressed some of the initial knowledge gaps.

e Research —a review of the available literature on climate change impacts, response framewor anage
impacts and any climate scenario analysis relevant to Tasmania.

e Scientific Expertise — our scientific and technical expertise, combined with a detailed und
assessment methodology and criteria allowed us to assess the suitability of narrative s
include:

o Whether the drivers and impacts are supported by evidence, within Tasmania or in‘@ther regions

o Understanding of the magnitude of impact in the Tasmanian context
The following tables in Chapter 3.3 illustrate the full list of impact statements by val ainy, The priority statements,
shown in blue shading are explored in further detail in chapter 5.
3.3 Long list of climate impact statements per din

3.3.1.1 Climate impact statements for the natural a

ing of th
onsiderations

Table 13: Natural domain climate impact statements

Climate

Thera Risk Type | Impact Statement

d species (lakes and riverine) due to changes in extreme weather events (extreme
at, storms) affecting water availability, water quality, soil erosion and sediment

Risks to inland water ecos
Acute |rain and floods, bushfires,
R | Physical transport.
Risks to inland wa ems and species (lakes and riverine) due to changes in chronic rainfall and temperature,
ater availability, water quality, soil erosion and sediment transport.

Chronic

R Physical
trial ecosystems and species composition/stability due to changes in chronic rainfall and temperature,
ditions, water availability and evaporation impacting resilience and leading to ecosystem shifts/changes.
to coastal ecosystems and species (beaches, sand-dunes, wetlands, and estuaries) due to extreme weather events
- Phvsical surge) causing the fragmentation of, damage to, or loss of habitats and leading to ecosystems shifts/changes.
ysica

isks to coastal ecosystems and species (beaches, sand-dunes, wetlands, and estuaries) due to ongoing sea level rise
causing the fragmentation of, damage to, or loss of habitats and leading to ecosystem shifts/changes.

Risks to marine ecosystems and species due to acute hazards (marine heat waves) affecting nutrient availability and
rowing conditions, species composition, resilience/recovery and leading to ecosystem shifts/changes.

Risks to marine ecosystems and species due to chronic changes (ocean temperature, acidification, oceanic mixing)
Chronic [affecting nutrient availability and growing conditions, species composition, resilience/recovery and leading to ecosystem
shifts/changes.

Risks to native ecosystems and species due to chronic temperature/precipitation changes enhancing biosecurity risks
through the spread, survival and establishment of invasive species, pests, pathogens, and diseases.

R Physical Chronic

Risks to alpine ecosystems and species composition due to changes in chronic rainfall and temperature, snow cover and

R Physical Chronie drought conditions.

. Risks due to the mining of critical minerals impacting biodiversity, inland water, terrestrial ecosystems, marine
R | Transition |Technology .
ecosystem, and natural heritage.

Policy &
Legal
Policy & |Opportunities to optimise waste systems to reduce impacts on the environment, including reducing waste to landfill,

Legal |improved collection, and increased recyclability for products.

R/O | Transition Risks and opportunities due to renewable energy development impacting terrestrial biodiversity and natural heritage

O | Transition
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Policy & |Opportunities to support improved water quality and biodiversity through carbon market participation and projects with
Legal |co-benefits.

Risks to ecosystem services (including natures ability to clean air and water, decompose waste material and pollinate

plants) due to changes in chronic rainfall and temperature resulting in changes to/loss of ecosystem services.

O | Transition

R | Physical | Chronic

Risks to carbonate-based marine organisms due to increased ocean acidification from rising atmospheric CO.
concentrations.

Risks to threatened and endangered species that rely on Tasmania's offshore islands (i.e., Bruny, Maria, Hunter,

R Physical Chronic |Macquarie, etc...) for survival, but are threatened by sea level rise, changes to terrestrial and marine habitats, and
decline in ecosystem productivity.

R Physical Chronic

Risks to natural heritage (natural features, ecosystems, landscapes, geomorphology, and biological diversity) due to

R/O| Physical Aute extreme weather events (storms, extreme rain, floods, and bushfires).
sica
v . |Risks and opportunities to natural heritage (natural features, ecosystems, landscapes, geomorphology, a iol |
Chronic |, . . L
diversity) due to changes in chronic rainfall and temperature.
Policy &
R | Transition tl:::l Risks due to hydrogen industry development impacting biodiversity, inland water, and marine ecosystems.
- Policy & - . - 5 " . .
O |Transition Legal Opportunities to support improved biodiversity, water quality and air quality through urbag
3.3.1.2 Climate impact statements for the social domain

Table 14: Social domain climate impact statements

Climate

Theme Risk Type | Impact Statement

Physical Acute . - - - -
extreme heat, storms, storm surge) that displace or jsola uals, families, and communities.
P Risks to mental health and wellbeing due to changes i & weather events (extreme rain and floods, bushfires,
lextreme heat, storms, storm surge) causing traum acting identity, autonomy, wellbeing/belonging.
R Physical
Chronic Risks to mental health and wellbeing'due to ongoing sea level rise, changes in chronic rainfall/temperature causing
trauma and impacting identity, au wellbeing/belonging.
Risks to physical safety, health, a ue to changes in extreme weather events (extreme rain and floods,
Acute |bushfires, extreme heat, ste ) impacting heatwaves, water availability, natural resource (food and
R Physical materials) quality/access e spread of diseases.
Chronic
Acute
R Physical

eritage including Aboriginal cultural heritage due to ongoing sea level rise impacting sites.

R | Transition ocial cohesion due to the inability of institutions and governance systems to manage climate risks.

to social cohesion, and health and wellbeing due to existing services being insufficient to meet the needs of a
rowing population (driven by renewable energy development and new industries that support emissions reduction in
[Tasmania).

Opportunities for increased skills and employment with business development for new and emerging industries that
provide adaptation and resilience solutions.

Policy & |Opportunities for social cohesion, health and wellbeing through adaptation and resilience actions, including across
Legal |domain co-benefits.

O | Transition

O | Transition Opportunities for increased skills and employment with renewable energy development and new industries.

Opportunities to improve financial wellbeing, and health and wellbeing through energy efficient housing for low-
income households.

O | Transition | Technology

Risks that emergency services (SES, medical, firefighting, police) and management systems become overwhelmed due
changes in extreme weather events (bushfires, floods, storms and storm surge), both within state and
simultaneous/overlapping events across other states limiting the availability to borrow resources (i.e. fire fighters and
lequipment from interstate).

R Physical Acute
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Risks to health and wellbeing from poor air quality due to extreme weather events (bushfires, storms, and extreme
R Physical Acute |heat) and an increase in favourable meteorological conditions (i.e., heat waves, temperature inversions and
atmospheric stagnation) for extreme air pollution (i.e., high ozone, nitrous oxides and particulates/smoke).

Policy & |Risk that adaptation policies aren’t implemented, sustained, or are insufficient due to political disagreements, or that

R |T iti
ransition Legal |impacts are exacerbated (all domains) due to inadequate planning, response policies and frameworks.

Policy &

Legal Risks to social cohesion through development of renewable energy project without social licence.

R | Transition

Risks and opportunities to financial wellbeing due to public perceptions on climate action in Tasmania impacting

R | Transition | Reputation .
businesses.

3.3.1.3 Climate impact statements for the economic domain

Table 15: Economic domain climate impact statements

Climate

Theme Risk Type

Impact Statement

Physical

(extreme rain and floods, bushfires, extreme heat, storms, storm surge) affecting
upply/distribution networks.
Risks to national and international supply/distribution networks due to in

R Physical Acute |weather events (extreme rain and floods, bushfires, extreme hea e) leading to disruptions and
delays.
- Risks to the insurability of businesses, public sector, and private o increased frequency and intensity of
X xtreme weather events (extreme rain and floods, bushfires, extren at, storms, storm surge).
R Physical —
Chronic Risks to the insurability of businesses, public sector, and e to chronic changes in temperature,
|precipitation, and ongoing sea level rise.
Risks to land-based primary sector (agriculture, for Iture) productivity due to increased frequency and
Acute |intensity of extreme weather events (extreme rain an s,bushfires, extreme heat, storms) damaging
. rops/produce, impacting availability and pri
R/O| Physical - > - - - -
Risks and opportunities to land-bas culture, forestry, viticulture) productivity due to changes in
Chronic [chronic rainfall, temperature and drought conditions impacting water availability, growing season length, and growing
conditions.
Risks to ocean-based aquaculture due to acute hazards (marine heat waves) affecting nutrient availability
Acute |and growing conditions, spegi ion and the spatial distribution of fish stocks, along with growing
R/O| Physical

ed aquaculture and fisheries due to changes in chronic temperature, ocean
Chronic [temperature and ing the spatial distribution of fish stocks, operations, along with growing
conditions/produgtivi h of aquaculture sites.

Policy & |Ri i ive or no action to support emissions reduction within Tasmania limiting business’s ability to
Legal ction requirements limiting economic growth.

R | Transition | Market

R | Transition

d public organisations due to supply chain costs as organisations adjust to a low carbon economy.

R/O | Transition

O | Transition j p ies for economic growth through increased renewable energy generation.

O | Transition Opportunities for business through new revenue streams available from carbon markets.

Risks and opportunities posed by migration to Tasmania from other countries and Australian states.

Risks to tourism due to seasonality changes, with potential knock-on effects to social, natural, economic domains.
Impacts and opportunities to tourism from broader geopolitical climate change impacts (i.e., political, and social unrest
in other countries due to food insecurity and water stress).

Policy & |Risks to economic growth due to delayed adaptation and maladaptation as a result of knowledge gaps and under-
Legal [investment in capacity building.

Policy &
Legal
Policy & |Risk of legal implications for government and businesses due to inadequate/misaligned adaptation policies and

Legal |measures.

R | Transition

R | Transition Risks to financial market stability due to geopolitical risks and climate risks.

R | Transition

R | Transition Policy & |Risks and opportunities to productivity from carbon price, including trade risks associated with international carbon

Legal  |prices.
. Policy & | . .. . .. . . .
R | Transition Legal Risks to economic activity and business productivity as high emissions asset are retired.

Risks and opportunities for investment, access to capital and productivity for business in new and emerging industries

R/O| T iti Technol
/ ransition | Technology b .t provide adaptation and resilience solutions.
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Risks and opportunities for businesses as consumer preferences and purchasing requirements shift towards a low

R/O | Transition | Market
carbon economy.

O | Transition P:::L& Opportunities for economic growth from new industries through hydrogen market participation.
3.3.14 Climate impact statements for the built domain

Table 16: Built domain climate impact statements

Climate

Theme Risk Type

Impact Statement

Risks to health care and emergency services availability due to increased frequency and intensi
R Physical Acute |events (extreme rain and floods, bushfires, extreme heat, storms) causing a rise in event-r
issues.
Acute Risks to the built environment (buildings/structures) due to increased frequency and int
X events (extreme rain and floods, bushfires, extreme heat, storms).
R | Physical - - - - - - - -
Chronic Risks to the built environment (buildings/structures) due to changes in chronic temperature, p itation, and ongoing
sea level rise.
Risks to contaminated sites (landfills, mining areas, polluted land) due to increa quency and intensity of extreme
Acute |weather events (extreme rain and floods, bushfires, extreme heat, storms, nd causing damage and
R Physical increased capital expenditure.
Chronic Risks to contaminated sites (landfills, mining areas, polluted land) d V@ hronic temperature, precipitation,
and ongoing sea level rise.
Acute Risks to stormwater and wastewater due to increased frequen
. and floods, bushfires, extreme heat, storms, storm surge i
R Physical
) Risks to stormwater and wastewater due to changes i
Chronic )
and increased flow.
Acute [Risks to ports and coastal infrastructure due to extrel
R Physical
Chronic |Risks to ports and coastal infrastructure due to
|Risks to transportation networks (|
Acute . 5
- Phvsical events (extreme rain and floods, bushf
sica
Y . |Risks to transportation networks
Chronic

ongoing sea level rise.

Policy & |Opportunities for public a t reducing emissions, with associated co-benefits for individuals and some

O | Transition
Legal |businesses.

Policy &
O | Transition ::yal Opportunities for j i for energy generation from increased renewable energy generation.
O | Transition | Technology |Opportunities fo re development to increase circular economy.

O | Transition | Technology |Opportun ansport emissions through introduction of more low emissions vehicles.

ecommunications infrastructure due to increased intensity and frequency of extreme weather
R Physical e pat, extreme winds, storms, and lightning) impacting the physical mediums through which

ations and internet traffic flows (cables, satellites, microwaves, and mobile technology).
tricity infrastructure (hydroelectricity, wind farms, distribution networks) due to increased intensity and

R Physical
to electricity infrastructure (hydroelectricity, wind farms, distribution networks) due to changes in chronic
temperature and precipitation affecting water availability, reduced efficiency, and increased capital expenditure.
Phy onic Risks to subterranean and surface infrastructure from land subsidence resulting from chronic temperature and rainfall

changes, increased drought conditions and the potential overextraction of groundwater aquifers.

Risks and opportunities to future urbanisation that future urbanisation combined with physical climate changes that
R/O | Ph | Acute |could amplify or diminish physical risks (i.e., urban heat island effect, surface runoff and reduced infiltration leading to
flooding), impact pollution, sanitation, and health-related conditions.

Policy &

R | Transition Legal

Risks to electricity system reliability and security from increasing renewable energy generation.

Risks due to increased electricity demand from duel switching impacting the generation, and transition and distribution

R | Transition | Technol
ransition | Technology| =

Policy &
Legal
Policy & |Opportunities for improved climate resilience of cities and towns by the inclusion of sustainability principles in

Legal |regulations, standards, and building codes that improves efficiency requirements.

O | Transition Opportunities for infrastructure improvement through investment in low emissions technology.

O | Transition

O | Transition | Technology |Opportunities for energy efficiency improvements to economise and lower the demand for energy.

O | Transition | Technology |Opportunities to improve water infrastructure through improved water recycling technology implementation
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4 Future trends and complex impacts

4.1 Summary of future climate physical and transition projections
The purpose of this chapter is to provide the data and evidence-based evolution of physical and transition climate hazards
and drivers that are important for the State. These projections form a key part of the rationale used when defining the

consequence ratings of each impact statement. The summary findings are in Table 17 and Table 18 below.

Table 17: Summary of future physical climate projections for Tasmania by 2030 under the SSP3-7.0; high emission scenario.

Model projections by 2030 under the high emission
SSP3-7.0 scenariol
Annual average temperature is projected to increase by
up to 2.5°C.

Physical climate

hazard
Chronic long-term
temperature rise

The total annual rainfall is projected to decline by 7mm
(state average), driven mainly by increases across
southern and western regions during winter, but
decreases across the remainder of the State. Soil
moisture content is projected to decline by up to 3 to
Sper cent in Launceston and the north-west of the state

Chronic long-term
rainfall and soil
moisture change

across all horizons but increase by 3 to 6per cent in
Hobart and the east of the state.
Increases in the Highest annual temperatures increa 0 6.9°C,
severity of acute with approximately 5 additional da yover 30°C
extreme heat annually, particularly for Kin, s Island, and

conditions the State’s northern region
, extreme rain days (over
r cent more frequently
of the State) and extreme

Increases in the
severity of acute
extreme rain and

Associated with inland f]
20mm in a day)awill occur 2
(particularly

el nditian rain intensit up to 9per cent across the
State.

Increases in the e oject up to an additional 5 days annually with

severity of acute \Z ble conditions for bushfire events, with up to

bushfire and wi r cent increase in bushfire intensity. Mean wind

conditi speeds and extreme wind gusts are projected to increase

ring the 215 century, particularly across LGAs in the
north of the state and the islands.

Sea levels are projected to rise by up to 10 cm by 2030.
Sea level rise is not uniform around the Tasmanian

Chronic long-term
sea level rise and
coastline with the greatest increases projected for LGAs
in Hobart, and the east and northeast.

The 100-year storm surge event (typically 2.1to 3.2 m
high) along the Tasmanian coastline is projected to occur
up to 1.4 times as often by 2030.

increases in acute
extreme storm
surge events

PUBLIC
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Chronic warming impae
rainfall patterns, and dri
heatwaves, bushfire risk), tha
ment, health and wellbeing of

vill have major impacts
on the natural envij
communities an esholds for the built environment

and emerg n ent.

e cam change seasonal rainfall patterns
nual rainfall, leading to direct impacts on
pmain and disruptions to other domains

ant on natural water supplies. Rainfall

patterns also impact all value domains, as well as soil
oisture, air quality, and transport.

More frequent and/or intense periods of extreme heat
that impacts health and wellbeing, energy and cooling,
ecosystems and biodiversity, and economic disruptions
associated with outdoor production.

Increases in the intensity and frequency of flood and
extreme events lead to major delays, disruptions and
damages across all value domains, including increasing
repair and insurance costs and impacts on biodiversity
habitats and ecosystems.

Increases in bushfire occurrence have direct health
consequences and impact emergency services
preparedness and disaster reduction. Further, like all
climate extremes, increased risk of bushfires means
the State’s infrastructure (e.g., buildings, transport) is
more prone to damages and disruptions, and insurance
risks.

As the planet warms, sea level rises and storm surge/
extreme wave events are becoming more frequent and
severe, leading to the deterioration of coastal
boundaries and associated losses across ecosystems,
operations, and infrastructure along coastlines.

40



Physical climate Model projections by 2030 under the high emission Trends and impacts for Tasmania

hazard SSP3-7.0 scenario?l

Chronic long-term  Sea surface temperature is projected to increase by up Continued warming of Tasmanian coastal waters and
warming of to 0.9°C by 2030, with the largest increases occurring in marine heatwaves, along with chronic increases to
Tasmania’s waters on the East and North-east coast. Similarly, sea ocean acidity, are having major impacts on the natural
waters and surface acidity is projected to steadily increase in waters  environment including the destruction of marine
increases in ocean  around the State. ecosystems, the incursion of more northerly species,
acidification and associated impacts for ocean aquaculture,

fisheries, and local communities.

1Findings for physical climate projections under the SSP2-4.5; moderate emission scenario are also presented within this Chapter.

Table 18: Summary of future transition climate projections for Tasmania.

Transition Model projections by 2030 under a low emission Trends and impacts for Tasmania
climate drivers (NGFS Net Zero 2050; AEMO Green Energy Export)

scenario
Changes to Under the lower emission 1.5-Cdegree future, the The global transition to a emissiong)economy may see
policy and legal shadow emissions price? in Australia increases to AS  emissions price impact Tasmania’s export commodities.
driver 221 by 2030, compared to AS 31 by 2030 under a For example, those ssil-fuel based, emission-

future aligned to current targets and policies. intensive, and/on inked to a high emissions sector

Sectors with high emissions such as agriculture, with close s | , may be subject to carbon border
mining, and manufacturing are exposed to adjustme , or be replaced by commodities

emissions reduction policies. emissions intensity.

Emissions reduction and renewable energy policy renewable energy policy aims to harness
will be a key driver of change under a low emissions rces, such as wind and hydropower, to
scenario, impacting Tasmania in both positive and economic growth in Tasmania, reduce electricity
negative ways. p and support the decarbonisation of the electricity

tor in Australia.

Land use change in Australia has been an important

Under the lower emission scenario, |3 method for carbon sequestration, contributing to the

carbon sequestration increase,
cent. include reforestation, afforestation, and improved

mitigation of greenhouse gas emissions. Key strategies

agricultural practices.

emissions reduction and  The Tasmanian Renewable Energy Target (TRET) is a key
se ortunities for policy mechanism, which aims for 200per cent renewable

Increases in Technologies that pro
uptake of resource effici
renewable Tasmania acro
technologies

S. energy generation by 2040. Supporting projects include
Marinus Link and associated supporting transmission,
Renewable Energy Zones, and Battery of the Nation.

Tasmania is aiming to become a hydrogen export hub
supporting local industries and emissions reduction

3 to 4 times the current capacity. nationally and globally.
Tasmania has the aim of establishing a significant The Tasmanian and Australian governments are investing
hydrogen industry by 2030. Increase in hydrogen AS$16.6 million in energy upgrades for more than 1,600
production in Tasmania is highest under a low social housing properties. These upgrades include the
emission scenario, where hydrogen production installation of heat pump hot water systems, insulation,
increases to around 2000 tonnes by 2030. Under a draught proofing, LED lighting, and window glazing, which
moderate emission future, hydrogen production aim to reduce energy bills and improve living conditions for
increases to around 1000 tonnes by 2030. residents. Additionally, initiatives like the Energy Saver

Loan Scheme support broader energy efficiency measures

Energy efficiency measures in Australia are highest across the State's housing stock, promoting the use of

under a low emission scenario where energy

2 Australia does not currently have any economy-wide emissions control mechanisms in place. However, emissions reduction may be driven by further
action such as emissions control mechanisms. Examples of emissions control mechanisms include broad emissions pricing or trading schemes, carbon
taxes, and regulatory and reporting control mechanisms
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Transition
climate drivers

Model projections by 2030 under a low emission

(NGFS Net Zero 2050; AEMO Green Energy Export)

scenario

Trends and impacts for Tasmania

Changes to
markets and
reputation
associated with
climate action /
inaction

Climate scenario analysis examines thefem
impacts, whether they occur individ
across the four key domains ide

The remainder of this chap

For se
co

PUBLIC

efficiency measures reduce demand for electricity
by 249 GWh by 2030. Under a moderate emission
future, reduced demand for electricity is 143 GWh
by 2030.

Circularity and sustainability are not mapped
directly through scenario analysis metrics; however,
they are likely to be highest under a low emission
(NGFS Net Zero 2050; AEMO Green Energy Export)
scenario where there are clear trends in resource
efficiency and sector emissions reductions.

Direct emissions from businesses and facilities may
be considered market dynamics, under a low
emissions scenario there will be greater focus on
emissions through supply chain. This will favour
businesses that are able to decarbonise, while
penalising businesses with high emissions.

Where regions are able to meet climate and
renewable energy targets reputation may be
enhanced. This will be more evident in a low
emissions scenario, where there is greater
awareness and action to reduce emissions.

Reputation is not mapped directly through scenario
analysis metrics. It is likely under a low emissio
scenario action on climate change willb

businesses in their procurement and
strategies

isk Assessment.

mapping.

reverse cycle heating systems, solar hot water, and better
insulation to further enhance energy performance and
reduce costs for Tasmanian households.

A circular economy in Tasmania can create jobs in recycling,
refurbishing, and remanufacturing sectors. This

remanufacturing hubs, which can red
imports and keep resources withi

issions accounting at a
conomy may benefit from

ution of climate hazards, highlighting both positive and negative
in ¢ascading sequences. Hazards are examined considering their impacts

as follows for physical and transition hazard/driver themes:

e hazard/driver, significance of the hazard/driver and high-level impacts.
el projections out to 2030 and 2050 (physical and transition) / 2090 (physical only)

afcascading impacts illustrative diagram is provided to show links between the hazard and the key
hemes from the climate impact statements.
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4.2 Physical climate hazards
421 Temperature and frosty conditions

4.2.1.1 Rising temperature
Annual mean temperatures in Tasmania have increased by 1.1°C since 1910 (Climate Change in Australia, 2021), or

approximately 0.1°C per decade since the 1950s. This rise is lower than the average for Australia of 0.16°C per decade
(Grose, et al., 2010a). The coldest temperature on record in Tasmania is -14.2°C in Liawenee in August 2020 (
2024b).

risk), that will have major impacts on the natural environment, wellbeing of communities, and th
built environment and emergency management (Figure 6). This presents both risks and opport
domains, with the greatest impacts felt on the economic and natural domains through worsened'g
native vegetation, agriculture, and forestry.

Exposure to Value Domains

Natural Built Social nomic
5 ® /'I
’ Br - al

. . U
Hazard/Driver Habitat/ecosystems h WA . [Businessoperations |
loss/healthand (e.g., Agriculture
shiftin ecology for acglss and quality | irrigation demand) demand) |
land and marine = ncialimp_actsoﬂ
wellbeing | {708 ;’ZQSSETQLZS;&;
Soil dryness, —
|sedimenttransport ‘ Impacts on labour | " Decreasesin
Temperature e e productivity
i ; — 7 revenueandyield
Soil moisture loss —_————
and enhance
drought conditi Increasesin
. | operatingcosts,
I.:»jruptlons ~ | capital and revenue |
andoutages, ‘ Increasesin ‘
" Increasein adaptation measures|
cooling/other [ Volatility in utility ‘
energy costs T T e e
ENEEY 055 Publicwellbeing & asts

cultural values

Incre perature are likely to impact ecosystem health and productivity across the state, this in turn is
ent agricultural, forestry, aquacultural and fishery practices (Department of Primary Industries, Parks,

diseases, and invasive species. At the same time, there is an opportunity for new crop types to thrive in warmer
conditions (e.g. certain wine grapes).

Temperature influences many physical climate hazards and transition policy issues, meaning that there are multiple
compounding hazards. Hazards associated with rising temperatures include extreme heat conditions, drought, and
bushfires.

Including King Island and Flinders Island, the recent temperature average for Tasmania is modelled as 11.3°C (1995 to
2014 model average across the State). The regions (LGAs) with the highest annual mean temperature are Flinders Island,
King Island, Launceston (George Town), North-east (Dorset), and North-West (Devonport). The regions (LGAs) with the
highest summer temperatures are Flinders Island, Launceston (George Town, West Tamar), King Island, and North-east
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(Dorset). The regions with the lowest winter temperatures are Central (Central Highlands, Southern Midlands),
Launceston (Meander Valley), South (Derwent Valley), and North-west (Kentish).

There is a very clear statewide warming trend that increases over time, particularly impacting the LGAs closest to the
coast and the islands (Figure 7).

Under a moderate emission SSP2-4.5 future, the annual average temperature is projected to warm by up to 0.6°C by
2030, 1.1°C by 2050, and 1.9°C by 2090. The greatest increases are projected for summer and autumn.

Under the higher emission SSP3-7.0 scenario, the average annual temperature is projected to rise by up to 2.5°C by 2030,
3.1°C by 2050, and 4.6°C by 2090. The regions (LGAs) with the greatest increases by 2050 are King Island, Flinder nd,
East (Tasman, Glamorgan-Spring Bay), and North-west (Circular Head).

Figure 7: Future change | n eafWtemperature by 2030 (top), 2050 (middle), and 2090 (bottom) under SSP2-4.5 (left) and SSP3-7.0 (right)
scenarios compared to the 1995-2014 historical baseline. Units are °C.

Y me heat

Long t chronic temperature rise is associated with more frequent and/or intense periods of extreme heat. Extreme
have the potential to cause major impacts across all value domains (Tasmanian Policy Exchange at the
University of Tasmania, 2021), including disruption to ecosystems by stressing native flora and fauna, reductions in
agricultural yields and quality, posing a health risk to populations through heat related illness, and a strain on
infrastructure such as transport, water and energy supply. Health impacts are also associated with labour productivity
(e.g., heat stress in the workplace).

Tasmania’s geography can act as a temperature moderator, as no point is more than 115km from the coast and
temperatures are moderated by the surrounding sea (ACE CRC, 2010). However, extreme temperatures have still been
observed with 41.8°C recorded in Hobart in January 2013, 39.0°C in Launceston in January 2009 and the state record of
42.2°C in Scamander in January 2009 (Johnston, 2022). An example of aggregate risk for temperature rises and extreme
heat conditions is the management of emergency and health services. A recent study found that ambulance dispatches in
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Tasmania increase by approximately 34per cent during extreme heatwaves (Campbell, et al., 2021). The state will likely
experience similar strains on the provision of emergency services under future warming.

Exposure to Value Domains

Natural Built Social Economic
m E o, 0 /2 I
’ He " al

Left to right = direct to indirect impacts

) —— [ Publicwellbeing |
Hazard/Driver Habitat/ecosystems ) (Business operat
speciesdamages ———————— Food/ watersupply ) (e.g., Agriculture
5 and losses { accessandquality | | irrigationd
& Biodiversityshort > ‘Financialimpac[son\  Crop daf#®
‘ termstress/ wellbeing J crop
mortality Impacts on labour (Decreasd
Extreme Heat productivity
| Energydemand | [ Healthimpacts
[ Enhanced severity Increasesin ‘ (heatstress, ncreasesin
‘ of otherclimate || ytility/service L.,_mortality,morbidi 8 ratw(]jg costs,
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Figure 8: Cascading diagram illustrating example flow-on impacts driven es in extreme heat conditions, based on the impact
statem
The regions with the warmest annual temperatures arejin the nor half of the State. Under the moderate emissions

SSP2-4.5 scenario, the hottest annual temperatures ag
2.1°C by 2090. Under the higher emission SSP3-7.0 sce
by up to 6.9°C by 2030, 7.7°C by 2050, and 9.3°

Island, Flinders Island, North-west (Circular He w

e state increase by up to 0.7°C by 2030, 1.2°C by 2050, and
he highest annual temperatures are projected to increase

Instances of heatwave-like days are les (o) asmania compared to other jurisdictions. In the future under SSP2-
4.5, the occurrence of days where the um temperature exceeds 30°C increases minimally (Figure 9). In contrast,
under the higher emission SSP3- ari ys over 30°C annually are projected to increase by up to 5 days by 2030, 6
days by 2050, and 11 days by 2090. ions (LGAs) with the greatest increases by 2050 are King Island, Flinders Island,
Launceston (George Town h- orset), and North-west (Devonport). While Tasmania is generally cooler than
other Australian States a ries, a rise in relative temperatures may still act as a climate shock to those who may
be most vulnerable, u Iderly, individuals with limited access to cooling, and children.
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Figure 9: Future change in days over 30°C by 2030 (top), 2050 (middle), and 0 om) uhder SSP2-4.5 (left) and SSP3-7.0 (right) scenarios
compared to the 1995-2014 historical base]ine. ar ditional days per year

4.2.1.3 Frost

Rising temperatures are also associated with warme @ and fewer frosts. This could reduce demand for winter
heating, lowering stress for those who cannot y (fuel poverty). Reduced instances of frost also benefit
agriculture, viticulture, and forestry due to a | of frost related damage and longer growing season, potentially

allowing for greater crop and pasture yields, a he ability to grow new crop species (Tasmanian Institute of Agriculture,
2012).

In the future, the projected instan
where frost instances reduce the
(Central Highlands, Northe idl

of fr ys decrease, associated with a warming climate. The regions (LGAs)
e those where frost days are highest in the current climate, namely Central

Under the SSP2-4. na rost days are projected to decrease by up to 6 days annually by 2030, 11 days by 2050, and

16 days by 2090, com recent modelled past 8 days on average annually for the State. Under the higher
emission SSP3-7 riopfrost days are projected to decrease by up to 12 days annually by 2030, 16 days by 2050, and
23 days

4.2.2 Rainfall and dry conditions

The total annual rainfall, seasonal rainfall patterns and the number of days of rain annually are assessed here as rainfall-
related proxies. Total annual rainfall in Tasmania ranges from more than 3,000 mm on the west coast, to less than
500mm on the east coast (Tozer, et al., 2018). Hobart, the state capital, is the second driest capital city nationally with
Adelaide the only state capital that is drier. The greater Hobart region and the similarly dry second largest city
(Launceston) account for about half the state population. Since 1975 Tasmania has experienced a reduction in total
annual rainfall and a change in seasonal variability, with the greatest reductions occurring in autumn (Grose, et al.,
2010a).

Rainfall trends have the potential to affect all value domains through impacts to water resources and supply, agricultural
productivity, ecosystem health, and human health and well-being (Figure 10). Additionally, reduced rainfall can lead to
low soil-moisture and drought conditions that dry out vegetation making them more vulnerable to pests, diseases and
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bushfires. Unlike temperature, rainfall does not increase linearly over time due to the dependencies of rainfall on
multiple metrics, such as temperature.

Flooding refers to the inundation of normally dry land and can be classified into different types (e.g., pluvial/urban floods,
flash floods, river floods, and coastal floods) depending on the area where the flooding occurs, and the driving processes
involved (Nied, et al., 2014). Apart from coastal flooding, which is typically caused by short-term increases to water levels
due to storm surges and extreme sea level events, most floods are caused by changes to surface runoff and streamflow
following extreme rainfall events. An area’s susceptibility to flooding largely depends on the ability of natural and artificial
drainage systems to cope with extreme rainfall, when the capacity of these systems is exceeded, flooding occurs. Due to

drainage and management.

The sectors most at risk to changes in rainfall include agriculture, forestry, energy and biodiversity."Each of these sectors
are vulnerable to reductions in rainfall, agriculture because it impacts the ability to grow crops or feedfer livestock,
forestry because some tree species experience a reduction in growth and consequently w production under water
stress, energy production, including hydroelectricity and hydrogen, because they require a tiful supply of water to
function and water stress is associated with reduced production, and biodiversity b anyorganisms cannot adapt

Tasmania’s water availability is at risk from reductions to total annual rainfall
days. The major catchment areas for TasWater (TasWater, 2024) drinkin i
where climate projections indicate a decrease to total annual rainfall
approximately 16 per cent below the 1961-1990 average for Tasmani
north-west experienced rainfall in the lowest 10 per cent on recor
recent introduction of water restrictions to Orford and Triabu
productivity on King Island with farmers unable to gr

ummer rainfall for 2023/24 was
. However, parts of the south-east and
024c). The low summer rainfall has led to the
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Figure 10: Cascading diagram illustrating example flow-on impacts driven by changes in rainfall, based on the impact statements.

The baseline total annual rainfall is 917mm with 152 rain days a year (1995 to 2014 modelled average across the State).
The west coast is the wettest part of the state with the most rain days and the highest total annual rainfall, with most of
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the rainfall occurring during winter. In contrast, the east coast is the driest part of the state with the fewest rain days and
the lowest total annual rainfall.

Projections indicate that Tasmania is likely to experience a reduction in rainy days and changes to total annual rainfall
(Figure 12). Significant changes are also projected to the future seasonal and regional pattern of rainfall across Tasmania.
These findings are consistent with Climate Futures for Tasmania (Grose, et al., 2010)

The greatest rainfall reductions are likely to occur in alpine regions over 800m where relative warming is greatest (Grose,
et al., 2019). Soil dryness is likely to increase due to reduced rainfall and increased evaporation, with the largest absolute
changes occur in the wettest regions (more water to evaporate) and the largest relative changes in drier regions{smaller
changes have bigger impact) (Tasmanian Policy Exchange at the University of Tasmania, 2021).

Under a moderate emission SSP2-4.5 future, total annual rainfall is projected to change by -15 to +13 mpi'by2030, -43 t0
+30 mm by 2050, and -53 to +43 mm by 2090. Total annual rainfall increases across the south and east but decreases
across the remainder of the State. The number of rain days per year decrease by up to 4 days by 2030, 6 days by 2050,
and 9 days by 2090. The decline in rain days per year occurs across all regions.

Under the higher emission SSP3-7.0 scenario, total annual rainfall is projected to change by -15 to +14,mm by 2030, -27 to
+36 mm by 2050, and -97 to +58 mm by 2090. Total annual rainfall increases in the south butidecreasesacross the
remainder of the State. The number of rain days per year decrease by up to 4 days by 2030, 7 days by 2050, and 18 days
by 2090. The decline in rain days per year occurs across all regions.

Under both scenarios, the greatest increases are projected for southern and western parts of the state during winter and
the greatest decreases for north-west Tasmania during spring. The regions (LGAS)Wwith thé'greatest increases by 2050 are
South (Huon Valley, Derwent Valley), Hobart (Kingsborough, Clarence), East (Tasman, Sorell). The regions (LGAs) with the
greatest decreases by 2050 are King Island, and North-west (Central CoasthWaratah®Wynyard, Burnie, Kentish, Circular
Head), and Launceston (Meander Valley).
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Figure 11: Future change in total annual rainfall by 2030 (to
scenarios compared to the 1995-2014 historical baseline.

PUBLIC

2050 (mi 2090 (bottom) under SSP2-4.5 (left) and SSP3-7.0 (right)
\(s are additional days mm per year (oranges indicate reduced rainfall).
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Figure 12: Future change in the numbers of rain days per year by 2030 (to 050 (§T¥ddle), and 2090 (bottom) under SSP2-4.5 (left) and SSP3-
. Units are ange in days per year (oranges indicate a decrease).

7.0 (right) scenarios compared to the 1995-2014 historical base

ing the 5 km climate projections from the Australian Water
on Pathways (associated with the IPCC AR5). Here soil moisture
tin the top 1 m of soil.

Due to data availability, soil moisture content s
Outlook (AWO, 2021) using Representative Co
content is defined as the median annu

The hydrological model used by t oduces a soil moisture dataset on a 5 km grid. The climate inputs that drive

this model (temperature, rainfal
a regional climate model (RCIM

oil'moisture content is 54 per cent on average for the state for 1976 to 2005. Regions (LGAs)
ture content are West (West Coast), North-west (Waratah-Wynyard, Kentish), and South (Huon
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Under a moderate emission RCP4.5 scenario, soil moisture,is projected to decline in some regions by up to 3 to 5 per cent
across all horizons and increase in other regions by up to 3 t@)6 per cent. East and Hobart regions experience the greatest
increases in soil moisture, and Launceston and Nerth-west the greatest decreases.

Under the higher emission RCP8.5 scenario, the.decreases in soil moisture are similar in magnitude to the moderate
emission RCP4.5 scenario however the distributiomsi§’more widespread. Another key difference is that by 2090 no regions
have an increase in soil moisture with deglifes'of up to 13 per cent projected across the State. The regions with the
greatest declines are Launceston (West Tamar, Launceston), and North-west (Latrobe, Burnie, Central Coast). Soil
moisture is extremely important as it provides the main water source for plant growth and impacts the partitioning of
water between evaporationand runoff/this in turn influences surface temperatures and affects the distribution of clouds
and precipitation (Robock;, 2003,

A deficit in soil moistureiis oftenconnected to drought conditions, leading to reduced growth rates and water stress in
plants with negative'ilnpacts for native vegetation, agriculture, viticulture and forestry. Soil moisture also acts as a
modulatorfor flooding by determining how much precipitation is absorbed by soils and how much flows into streams and
rivers4Soils'with depleted soil moisture after drought conditions can generally absorb more precipitation before soils
satdrate. Récently, the low summer rainfall for 2023/24 decreased soil moisture and increased evaporative stress across
much'@fffasmania and the Bass Strait Islands (BOM, 2024a), this has in turn impacted agricultural productivity (Kloser &
Miller, 2024), and led to the Tasmanian Government offering financial assistance (Tasmanian Government, 2024).

The “Millennium Drought” (2001-2009) was the worst drought on record for much of southeast Australia and was
characterised by lower-than-average rainfall leading to severe soil moisture deficits, reduced streamflow’s and depleted
groundwater. This in turn had severe consequences for ecosystems, the economy, and society (van Dijk, et al., 2013).

Like rainfall trends, the soil moisture varies across the state under the two climate scenarios. Much of western Tasmania
experiences both a decline in rainfall and decline in soil moisture in coming decades, and the trends are largest under the
higher emission scenario and further into the future. However, an increase in annual rainfall does not necessarily overlap
with regions of increased soil moisture. This is because changes in soil moisture involve not only changes to annual
rainfall, but changes in the number of rain days, rainfall intensity, and surface evapotranspiration. Evapotranspiration is
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just as important as rainfall as it affects water losses from the surface to the atmosphere. Increasing temperatures are
likely to increase evapotranspiration across all seasons in Tasmania.

4.2.2.1 Extreme rain and floods

As air temperatures warm, the atmosphere is able to hold more moisture, about 7 per cent more per 1°C of warming
(Bao, et al., 2017), which increases the risk of heavier rainfall and flooding events. These extreme rain and flood events
are often driven by the type of weather system, with the most damaging events in Tasmania typically caused by East
Coast Lows (Pook, et al., 2010). There is the potential for significant impacts across all value domains (Figure 14);

productivity, key services and ecosystems.

Flooding occurs frequently and is widespread across much of Tasmania. However, the north-east an
west are particularly exposed (Tasmanian Policy Exchange at the University of Tasmania, 2021). Th
(AIDR,2016) affected two-thirds of Tasmania’s LGAs, with significant impacts to riverine ecosys
private property. Recovery costs were estimated at over $180 million (AIDR, 2016). More recently,
rain and flood events that caused over $736 million in insurance losses across Tasmania, NSW and Vi
(Insurance Council of Australia, 2023a).

gric land and
> mid-October 2022
ia combined

Flooding can lead to saturation of soil, but similarly very low soil moisture can lead tg ibution of flood waters at
surface levels, due to some soils becoming hydrophobic when very dry. This i case in dry eucalypt forests
where oils in the leaf litter contain hydrophobic organic compounds that can coa es (Bailey, 2012) and may

cause the soils to initially repel water increasing the likelihood for flash floodi ding that results from extreme
rainfall is the prevailing cause of weather-related disruption to transport A is particularly the case for roads
infiltration into the soil and

works (such as physical damage to roads)
t and in turn impacts societal functioning
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Figure 14: Cascading diagram illustrating example flow-on impacts driven by changes in extreme rain / flooding, based on the impact
statements.

In this report, the wettest day in a year (maximum rainfall in a day) and number of extreme rain days per year exceeding
over 20mm in a day are used as proxies for extreme rainfall. For the recent past (1995 to 2014 average), climate models

estimate up to 40mm in a day as the wettest day rainfall in a year, and up to 13 extreme rain days annually. LGAs with the

PUBLIC 52



most extreme rain days are West (West Coast), North-west (Waratah-Wynyard, Burnie, Kentish), and South (Derwent
Valley).

In the future, models project that the intensity of the wettest day rainfall increases across the state, with the largest
trends occurring under the higher emission scenario (SSP3-7.0) and further into the future (Figure 15). Under a moderate
emission SSP2-4.5 scenario, the wettest day rainfall is projected to increase by up to 11 per cent across the state by 2030
and 2050, and 16 per cent by 2090. Under a high emission SSP3-7.0 scenarios, the wettest day rainfall annually is
projected to increase by up to 9 per cent by 2030, 12 per cent by 2050, and 20 per cent by 2090. The regions (LGAs) with
the greatest increases by 2050 are North-East (Break O’Day), Hobart (Brighton), North-west (Burnie, Central Coast), and
Central (Central Highlands).

In contrast, the frequency of extreme rain days increases more on the eastern side of the state than the weSstern side
(Figure 16). Under a moderate emission SSP2-4.5 scenario, model project up to 31 per cent more frequ erain
days annually by 2030, 33 per cent by 2050, and 40 per cent by 2090. Under the higher emission SSP.
project up to 21 per cent more frequent extreme rain days annually by 2030, 28 per cent by 205042
2090. The regions (LGAs) with the greatest increases by 2050 are North-East (Break O’Day), Hob
(Burnie, Central Coast), and Central (Central Highlands). Unlike temperature, rainfall doesn’t increase linearly over time
and extreme rainfall events are typically caused by weather systems such as thunderstorms, low pressuxe troughs and
east coast lows. Future changes to the frequency of these events are complex and determined by a multitude of factors
(including changes to wind patterns, evaporation and cloud cover). The result is that the greatest increases to extreme
rain frequency may not necessarily occur under a higher emissions scenario (SSP3-7

per cent by
North-west
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Figure 15: Future change in wettest day rainfall by 2030 (tg

scenarios compared to thd
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middle), and 2090 (bottom) under SSP2-4.5 (left) and SSP3-7.0 (right)
historical baseline. Units are mm.
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4.2.3 Bushfires

As a consequence of rising temperature§ and.decreasing precipitation, particularly during El Nino and drought years,
together with increasing wind speeds, fuel'loads and incidence of ignition sources such as dry lightning strikes, the
conditions favourable to bushfires'in Tasmania are projected to increase (Tasmanian Policy Exchange at the University of
Tasmania, 2021). Bushfires present @ major risk for Tasmania with approximately 98% of the state's landmass designated
as bushfire-prone by the Tasianian Firé Service (Tasmanian Fire Service, 2024). The state capital Hobart is one of the
most bushfire prone.cities in Austfalia due to the extensive bushland reserves that are located in and around the city (City
of Hobart, 2022), whilgyFuture climate projections indicate that Tasmania will experience a steady increase in fire danger
up to 2050, with areund40 per cent more very high fire days and a longer fire season (Climate Change in Australia, 2021).
By 2100, the firé riskddoubles, impacting twice the area, twice as often. Impacts related to this affect all value domains,
including'damagerto vulnerable ecosystems (alpine, rainforest and coastal heathlands), infrastructure, buildings and
industries, increasesto operating and maintenance costs, along with community exposure to hazardous conditions and
poorair glality(State Emergency Service, 2022). More frequent and extreme bushfires, along with a hotter and drier
climate,"may limit vegetation regrowth (Fairman, et al., 2019), impacting the carbon carrying capacity of Tasmania’s
forests (MayB, 2012), and promote the release of soil carbon in some landscapes, such as peatlands (Carroll, et al., 2023),
potentially creating substantial carbon emissions and undermining efforts to mitigate climate change. For Tasmania, a
state that is heavily reliant on stored carbon to meet net zero, this may create transition risks where Tasmania is reliant
on Net Zero status for reputation and market advantages (Point Advisory, 2021).

Since the 1990s Tasmania has seen an increase in fire activity and cumulative area burned due to fires ignited by lightning
storms (Styger, et al., 2018). There have been three significant fire seasons in Tasmania this century, occurring in the
summers of 2012/13, 2015/16 and 2018/19 (Bowman, et al., 2022).

The summer of 2018-19 saw one of the hottest and driest summers on record and led to devastating bushfires across
southwest Tasmania ignited by dry lightning strikes. The fires burned over 210,00ha between late December and early
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March overwhelming fire services, destroying vulnerable ecosystems, forestry resources and cultural assets, and exposing
communities to smoke and poor air quality resulting in poor health outcomes. The economy was impacted through losses
to the tourism, viticulture, forestry and apiary industries (Keating & Handmer, 2021). Bushfires can also cause disruptions
to transport networks due to unsafe conditions (e.g., fire and heavy smoke) and blockages (e.g., fallen trees) that disrupt
businesses, their supply chains and essential services, such as the delivery of medical supplies, food and water.
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Figure 17: Cascading diagram illustrating example flow-on i driven by changes bushfire occurrence, based on the impact statements.
Changes to future bushfire conditions can be asse weather metrics, such as the Fire Weather Index (FWI) (van
Wagner & Pickett, 1985), that are based on parameters including temperature, rainfall, wind speed, and
relative humidity. For the Risk Assessment, fire r intensity is defined as the 95 percentile of the FWI, and fire

here the FWI exceeds the 95 percentile for the reference period

(1950-2014). It should be noted that th used here assess changes to the meteorological parameters that

determine fire weather, but due ir c resolution climate models are unable to assess other parameters that
determine bushfire likelihood s ads, fuel moisture, ignition sources, and topography.

For the recent past (1995 ge), climate models estimate an average of 18 extreme fire weather days annually
and an average 95! C FWI index of 10 across the State. Regions (LGAs) with the most extreme fire weather days

are East (Glamorgan-S
occurs in the N

,'Sorell), and Hobart (Clarence, Hobart, Brighton). The highest fire weather intensity
set, Break O’Day), Launceston (Launceston, George Town), and East (Glamorgan-Spring Bay).

Although ia is predominantly forested and subsequently contains far higher fuel loads, it is also the
wett nia and consequently has a lower risk of bushfires than the eastern and southern regions that
ha but are the driest regions.

FWI index increases across the state, with the largest increases occurring under the higher emission scenario (SSP3-7.0)
and further into the future (Figure 19).

Under a moderate emissions scenario (SSP2-4.5), extreme fire weather days are projected to increase by up to 4 days by
2030, 9 days by 2050, and 15 days by 2090. Under the higher emissions scenario (SSP3-7.0), extreme fire weather days
are projected to increase by up to 5 days by 2030, 11 days by 2050, and 30 days by 2090. Regions (LGAs) with the greatest
increases by 2050 are Hobart (Brighton, Clarence, Hobart, Glenorchy), and Central (Southern Midlands).

Under a moderate emissions scenario (SSP2-4.5), the 95 percentile FWI index is projected to increase by up to 7 per cent
by 2030, 15 per cent by 2050, and 26 per cent by 2090. Under the higher emissions scenario (SSP3-7.0), the 95t
percentile FWI is projected to increase by up to 10 per cent by 2030, 20 per cent by 2050, and 47 per cent by 2090.
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Regions (LGAs) with the greatest increases by 2050 are North-east (Break O’Day), Hobart (Brighton), North-west (Burnie,
Central Coast), and Central (Central Highlands).

Figure 18: Future percent change in fire weather intensity by 2030 (top) &050 ( le]¥and 2090 (bottom) under SSP2-4.5 (left) and SSP3-7.0
(right) scenarios compared to the 1995-2014Qistori aseline. Units are per cent.
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424 Storms and extreme winds

Changes to the frequency and intensity of thunderstorms and extreme winds can damage buildings and infrastructure,
impact economic activity and transportation, pose a h@zard,to human health and threaten social cohesion.
Thunderstorms and extreme winds can significantly intensify extreme wave heights, while lightning strikes provide the
primary ignition source for bushfires.

Wind-related hazards generally occur from twoydifferent phenomena, thunderstorms and synoptic storms (East Coast
Lows, Southern Ocean Polar Lows). TheBuilt domain has varying levels of risk influenced by building age, building type,
and the quantity of older structures. Impacts on'human health typically occur from wind-borne debris, or severe damage
to buildings that harms the occupants sheltering inside.

In October 2022, a storm brought a combination of extreme winds, high waves and heavy rainfall, causing extensive
flooding in northern Tasm@nia@and forcing the suspension of shipping operations at the Port of Devonport (TasPorts,
2022). As an island state, pofts act/as an integral component of Tasmania’s functioning, with Devonport the busiest port,
managing over half of Tasmania’s imports and exports and providing a vital transport link to mainland Australia.

Lightning strikes camfcadse damage to the built environment, transportation and infrastructure, impact human health and
safetydhrough injurieso the nervous system and asthma (Yair, 2018), can directly damages trees, and are the primary
igniion source for bushfires in Tasmania (Styger, et al., 2018).

Future climate projections indicate that the 90" percentile mean 10m wind speed will increase by more than 15 per cent
during the'winter, spring and summer seasons by 2070. There is also likely to be a small increase in the frequency of
extreme wind gusts during the 215 century. The biggest increases in both mean wind speed and extreme wind gusts occur
in northern Tasmania, particularly across both Flinders and King Islands (Checet, et al., 2012).

Extreme winds can have severe detrimental effects on the agricultural, viticulture and forestry sectors as wind gusts
frequently strip leaves, flowers and fruit from plantings, flatten grass crops such as wheat, break branches, and uproot
trees.

Lightning activity is projected to increase by approximately 10 per cent for every 1°C temperature rise (Williams, 2005),
due to an increase in favourable synoptic weather systems that trigger convection leading to thunderstorms (Romps, et
al., 2014). Research suggests that the likelihood of dry lightning strikes in Tasmania is increasing (Love, et al., 2016). Dry
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lightning occurs when a thunderstorm forms, but unlike in normal thunderstorms, the majority of rain evaporates before
reaching the ground (Marris, 2016). Rising temperatures are increasing evaporation rates in Tasmania, causing the
landscape to dry out. When dry lightning strikes dry vegetation, it provides the ignition source that sparks a bushfire. Dry
lightning strikes were the leading cause of bushfires during the 2015-16 (ReCFIT, 2016) and 2018-19 fire seasons (Keating
& Handmer, 2021). Extreme wind gusts can also make bushfires worse by fanning the flames that increases the fires
intensity (Dowdy, et al., 2009) causing the fire to spread faster across the landscape, or by carrying hot embers long
distances and starting subsequent spot fires (BOM, 2024). The bushfires in Dunalley and elsewhere in Tasmania in January
2013 were made worse by hot, windy conditions and caused $89 million in insurance costs, primarily through impacts to
buildings, electricity infrastructure and primary production (AIDR, 2013).

4.2.5 Sea level rise and storm surge
The Risk Assessment evaluates the impacts of future sea level rise that is projected to accelerate arod@hAghthe Tasmanian
coastline.

Approximately half of Tasmania’s residential properties are within 1km of the coast (Department ofiPremier and Cabinet,
2016). Measurements indicate that sea levels around Tasmania have risen at an average rate of 2.1 + 0.2, mm/year for the
period 1966 to 2009, increasing to an average of 3.1 + 0.6 mm/year for the period 1993 to 2009 (Mclnnes, et al., 2016).
The higher the sea level, the more risk low-lying coastal areas and coastal infrastructure facesifrom a range of impacts,
particularly when coupled with other extreme events such as the increased risk of mgre damaging storms and rainfall
extremes. This can exacerbate coastal erosion threatening community wellbeingyandidafmaging infrastructure, buildings
and ecosystems, and may decrease the ability of rivers to drain out to sea.

Rising sea levels and storm intensity are associated with more frequent stormisurge and events and extreme wave
heights. Storm surge and extreme wave height events that can increasefthe'tisk ofiflooding that damages coastal
infrastructure, provides a hazard to human health and threatens coastalecosystems and species. Storm surges are
exacerbated by low pressures systems, such as storms and East Coast,Lows, which significantly intensify extreme wave
heights. Recent storm surge events have caused flooding and erosion Tisks across the value domains including damage to
coastal ecosystems and cultural heritage, coastal infrastructure and public wellbeing (State Emergency Service, 2022).

Shoreline changes are natural processes that take placesover a range of time scales, but localised coastal erosion can be
exacerbated by human activities along the coast and(within‘fiver catchments (i.e., construction of sea walls, land
reclamation, dredging, and river damming) that act in"cembination with natural processes. Coastal erosion is often worst
where poor coastal management practices haye been undertaken (such as the inappropriate design, building, or
maintenance of counter measures) that subsequéntly/moves the effects onto adjacent shores. Coastal erosion can also be
exacerbated by the compounding effect§ of multipléclimate hazards, such as extreme rain that increases river flow and
landward flooding while the coast is simuifaneausly impacted by storm surges. Climate change also introduces emerging
risks around coastal land erosion @ndland ewnfership, particularly where land sizes change due to the erosion.
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statements.

Sea level rise is not uniform around the Tasmanian coastline due to sp in coastal geomorphology, and

a moderate emission SSP2-4.5 scenario,

In the Risk Assessment, storm surge events ar
2.1to 3.2 m high along the Tasmanian coast;
Launceston (Meander Valley) regions. A 1
any single year. Under a moderate emi
event has a return period of 75 ye
years by 2090 (33 times more often).

vent means that there is a 1 per cent chance the event will occur in
.5 scenario, climate models project that the 100-year storm surge
curs 1.3 times more often), 23 years by 2050 (4 times more often), and 3

Under the higher emission 3:7.
Under this scenari
1.4 times as often),

regions (LGAs) with

ario, the ocean temperature is considerably warmer and sea level rise is greater.

sea level rise and storm surge and extreme wave height frequency have been well documented in
gly indicate that coastal adaptation and/or migration of infrastructure, communities and assets is likely

4.2.6
The oceans make up 70 per cent of planet Earth’s surface. The majority of heat and CO2 emitted to the atmosphere due
to global warming has been taken up by the world’s oceans, leading to increasing sea surface temperatures, ocean acidity
(reducing their pH), environmental flows and wind regimes (Lida, et al., 2020).

Coastal and marine

Tasmania is internationally recognised for its wild fisheries and aquaculture which form a major component of the
Tasmanian economy, with an estimated worth $1.18bn in 2020-21 (ABARES, 2022). The state also boasts seven marine
reserves and 14 different marine conservation areas that are major draw for marine tourism (Tasmanian Parks and
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Wildlife Service, 2024), and make Tasmania one of the best locations in the world for marine research with Hobart the
location of the Institute for Marine and Antarctic Studies (IMAS) at UTAS and CSIRO’s Marine National Facility.

The Risk Assessment evaluates coastal and marine hazards by assessing trends in sea surface temperature and ocean
acidity. These drivers increase the risk of acute marine heatwaves, leading to deterioration and destruction of marine
environments, including giant kelp forests and reefs, increases incursion rates of more northerly species, and impacts to
economic activity through decreases in the size, production and health of species (e.g., abalone, salmon and lobster) that
are important to ocean aquaculture and marine fisheries. Ocean acidification brings impacts to calcium carbonate based
marine organisms and phytoplankton negatively impacting marine ecosystems and the communities that depend on
them.

There has been a strong long-term warming trend in Tasmanian waters, which is currently 2-3 times greatef than the
global average rate (Holbrook & Bindoff, 1997), resulting in the Tasman Sea becoming a global warmingéotspot (Earth
Systems and Climate Change Hub, 2021). Warming off the east coast and in the north-east region hasgbeen exacerbated
by the observed extension of the East Australian current (Ridgway, 2007) and has been attributeddto an increase in‘severe
marine heatwaves in recent years (Oliver, et al., 2017). Currently, severe marine heatwave events; such asithese observed
in 2017-18, are expected to occur approximately once every 20-years (Meyer, et al., 2021).

Existing studies assessing future changes to sea surface temperature and the occurrence of fmarine heatwaves in
Tasmanian waters have used the previous generation of physical climate scenarios, namely'RCPs associated with the IPCC
ARS. Future climate projections from these studies indicate a steady increase in both@nnual and,seasonal average sea
surface temperatures around Tasmania across the 215t Century (Grose, et al., 2010a). In¢reaSes to sea surface
temperature are greatest in the east and north-east regions, largely due to the southward.extension of the East
Australian Current (EAC) bringing warmer water further south, leading to enhanced'Warming in these regions (Ridgway,
2007; Oliver & Holbrook, 2014; Oliver, et al., 2015). Ocean acidification isprojeeted to continue, increasing risks to
calcium carbonate based marine organisms and phytoplankton. The frequengy of severe marine heatwave events is
expected to remain rare under a low emission scenario (RCP2.6), occurring approximately once every 15 years by 2100.
However, under a high emission scenario (RCP8.5), severe marine heatwaves occur almost every year by 2060 (Meyer, et
al., 2021). Under a High Emissions scenario (RCP8.5) the ocearoff eastern Tasmania is likely to be in a permanent marine
heatwave state by 2080 (Earth Systems and Climate Ghange Hub,20241).

Due to data availability, sea surface temperature andfea surface acidity are assessed using 1° (~100 km) CMIP6 climate
projections from the IPCC WGI Interactive Atlas (IPCG,,2021). Glimate models estimate the sea surface temperature in
Tasmania waters is an average of 15.1°C annually."Sea surface temperatures are typically warmer on the north-east and
east coast. The meso-regions with the highest seafsurface temperatures are Twofold Shelf, Flinders, Freycinet, Central
Bass Strait, and Otway.

Under a moderate emission SSP2-4,5 scehario, sea surface temperature is projected to increase by up to 0.8°C by 2030,
1.5°C by 2050, and 2.1°C by 2090§Under thethigher SSP3-7.0 scenario, sea surface temperature is projected to increase
by up to 0.9°C by 2030, 1.8°C by'2050, and3.6°C by 2090. The greatest increases to sea surface temperatures occur along
the north-east and east coast.The meso-regions with the greatest increases are Twofold Shelf, Freycinet, Bruny, Flinders,
and Boags.

For the recent past (1995-2014), climate models estimate that Tasmanian waters have an average sea surface acidity of
8.10 pH units, with sea’surface acidity is fairly consistent across Tasmanian waters and meso-regions.

Undenfa moderateiemission scenario (SSP2-4.5), sea surface acidity is projected to increase by 0.7 per cent (-0.07 pH
units) by 2030;1.3 per cent (-0.11 pH units) by 2050, and 2.2 per cent (-0.18 pH units) days by 2090. Under the higher
emissign scenario (SSP3-7.0), is projected to increase by 0.8 per cent (-0.07 pH units) by 2030, 1.7 per cent (-0.14 pH
units) by 2050, and 3.5 per cent (-0.28 pH units) days by 2090. Changes to sea surface acidity continue to remain
consistent across Tasmanian waters and meso-regions.
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43.1 Policy and legal

Emissions reduction policy can often be quantitatively assessed using scenario emissions prices and emissions, with
exposure related to emissions projections, targets, geographic location and associated regions and countries through
trade.

Tasmania has an emissions target of net zero, or lower, from 2030. Additional targets that support emissions reduction in
Tasmania include (ReCFIT, 2023):

e reducing food waste by 50 per cent

e 100 per cent electric government fleet vehicles by 2030

e 200% renewable energy production (from 2020 levels) by 2040)
e significant production of hydrogen by 2030.

This sits within the context of Australian climate policy with a national target of 43 per cent géduction below 2005 levels
by 2030. Mechanism to support this target include the Australian Carbon Credit Unit (ACCU) Scheme and the Safeguard
Mechanism (DCCEEW, 2024a). The Federal Government is targeting 82 per cent renewable elegtricity by 2030 which is
supported by programs such as the Capacity Investment Scheme (DCCEEW, 2024b).

Emissions control mechanisms usually include regulatory, economic, or voluntafy‘mechanisms to reduce emissions.
Emissions reduction policies can present risk or opportunities to businesses that are impacted. Regulatory and economic
measure can place financial burdens on businesses that have higher emisSions:¥elufttary schemes may offer
opportunities such as subsidies for reducing emissions, carbon sequestration‘or, purchasing sustainable technologies
(Parry, et al., 2012).

Modelling used for the Risk Assessment does not provide granular regiohal information to understand whether Tasmania
will maintain net zero emissions in 2030 and 2050. Théxe are severalfactors that may influence this such as any changes
to land use policy, the impact of bushfire, and the health'ef Tasmania’s forests. Research suggests that increased
frequency of bushfires in the future may negatively impactthe long-term carbon carrying capacity of Tasmania’s forests
(May B, 2012). Similarly, drought conditions have beenylinked to a decline in soil carbon, and overall carbon carrying
capacity of some vegetation type (Department of Primary Industries, Parks, Water and Environment, 2010a). There is
limited research linking climate change impacts.gn retention of Tasmania’s net zero status explored in the scenarios used
for the Risk Assessment.

Tasmanian businesses are influencethby emissions reduction scenarios for Australia, representing additional burden to
sectors that are not currently considered,net zero emissions under schemes such as the Safeguard Mechanism. Under the
lower emission (NGFS Net Zero 2050; AEMO Green Energy Export) scenario, emissions in Australia reduce by around 50
per cent by 2030, and reagh netzerelby 2050. Under a moderate emission (NGFS NDC; AEMO Progressive Change)
scenario, emissions inAustralia reduce by around 50 per cent by 2030, and reach net zero by 2050.

L Qs n:
Austfalia doés not currently have any economy-wide emissions control mechanisms in place. However, emissions
reductionfmay be'driven by further action such as emissions control mechanisms. Examples of emissions control
mechanisms include broad emissions pricing or trading schemes, carbon taxes, and regulatory and reporting control
mechanisms:

This Risk Assessment uses a modelled shadow emissions price as an indicator for the impact of government policy for
emissions reduction. A higher level of ambition to mitigate climate change translates into higher emissions prices. For
clarity, the term emissions price will be used for current price of emissions in Australia, represented by Australian Carbon
Credit Units (ACCUs), impacting businesses through the Safeguard Mechanism and Australian Carbon Credit Unit Scheme.
The term shadow emissions price will be used to describe modelled future emissions prices. Models suggest that a
marked increase in the shadow emissions price would be needed in the next decade to incentivise a transition towards
net zero by 2050.
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Emissions in Australia are currently priced through the Australian Carbon Credit Unit Scheme, where ACCUs (sourced
through sequestration and emissions reduction projects) are surrendered for compliance and voluntary purposes.
Demand for ACCUs driven by 3 primary sources: Carbon Abatement Contracts, Safeguard compliance, and voluntary
emissions reduction targets. In 2023 the price of ACCUs on the spot market fluctuated between A$24.00 and A$39.25
(Clean Energy Regulator, 2024).

Under the lower emission (NGFS Net Zero 2050; AEMO Green Energy Export) scenario, the shadow emissions price in
Australia increases to AAS 221 by 2030, and AS 2727 by 2050. Under a moderate emission (NGFS NDC; AEMO Progressive
Change) scenario, the shadow emissions price in Australia is around AS 31 by 2030, and AS 91 by 2050.

Tasmania may also be impacted by international emissions prices. Tasmania’s economic growth is dependent®n export
markets, with key destinations including China, the United States, and Southeast Asia. The top export commodities with
export value exceeding AS 3,000 million for the FY23 were zinc, aluminium, iron ore, fish and other ores{DFAT)2023).

The global transition to a low carbon may see emissions price impacts on Tasmania’s export commadities. For example,
those that are fossil-fuel based, emission-intensive, and closely linked to a high emissions sectogwith clése substitutes,
may be subject to emissions border adjustment mechanisms, or be replaced by commodities produeéd with lower
emissions intensity.

Australia's renewable energy policy focuses on accelerating the transition to sustainable engrgy sources to reduce
emissions associated with the electricity sector. Key policy mechanisms includéthelkarge-scale Renewable Energy Target
(LRET), which mandates that 33,000 gigawatt-hours of electricity come from renewable sources by 2020, continuing to
2030 (Clean Energy Regulator, 2024c). Additionally, substantial investméntsiarebeifg made in solar, wind, and
hydroelectric projects, supported by government incentives and funding programs such as the Clean Energy Finance
Corporation and the Australian Renewable Energy Agency (DCCEEW},2024). The recent introduction of the Capacity
Investment Scheme further underscores Australia's commitment by ingentivizing the development of new renewable
energy generation and storage, ensuring a stable and secure enetgy supply as electricity sector decarbonises (DCCEEW,
2024b). These efforts align with Australia's commitmengito international climate agreements and aim to foster
innovation, economic growth, and energy security.

The development of renewable energy in Australia;,hasiseen/growth in capacity across wind and solar generation.
Renewable fuel sources such as hydro and bioénergy also contribute to renewable energy generation in Australia. In 2022
wind energy contributed around 30 GWh (10 pef'cent of total generation), growing 150 per cent compared with 2015
generation. Large-scale solar and rooftdp solar,contributed around 14 GWh and 17 GWh respectively (5 per cent and 6
per cent of total generation). Overall, re@wable energy contributed 32 per cent of total generation in Australia in 2022,
compared with 14 per cent in 2015 (DECEEW)2023b).

Tasmania's renewable energy.poliay aims to harness natural resources, such as wind and hydropower, to support
economic growth in, Tasmaniagreduce electricity prices and support the decarbonisation of the electricity sector in
Australia. The Tasmanian Renewable Energy Target (TRET) is a key policy mechanism in Tasmania, which aims for 200 per
cent renewable energy generation by 2040. Projects that may support Australia’s transition to renewable energy and
achieve the TRET include Marinus Link and associated supporting transmission infrastructure, Renewable Energy Zones,
and Batteny,of thed\Nation (ReCFIT, 2022). Additionally, Tasmania aims to become a hydrogen export hub supporting local
industries and emissions reduction nationally and globally (Department of State Growth, 2020).

Tasmania'is one of only a small number of jurisdictions across the world to operate with 100 per cent renewable
electricity;generation (ReCFIT, 2024b). Hydro power remains the main source of generation in Tasmania's energy system,
providing over around 9000 MWh of generation in 2022 (80 per cent of state generation). Wind energy has increased its
share of generation contributing around 1600MWh of generation in 2022 (15 per cent). Solar energy, though small
compared to hydro and wind, is growing steadily, with rooftop solar installations increasing. Additionally, Tasmania
utilises a small amount of large-scale solar and bioenergy (DCCEEW, 2023b).

The transition of the electricity sector to renewable energy has impacted electricity prices in Australia. In addition, other
market factors have also impacted electricity prices. Over the past five years, electricity prices in the National Electricity
Market (NEM) have experienced significant volatility. From 2019 to 2020, prices were relatively stable but began to rise
sharply in 2021. This increase was driven by various factors, including higher demand, increased costs for coal and gas,
and constraints in the supply of generation capacity. The year 2022 saw large increases in prices, due to a combination of
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high fuel costs, outages in coal-fired power stations, and extreme weather conditions exacerbating supply shortages. In
2023, there was some moderation in prices, largely due to improved generation availability and a decline in global fuel
prices. However, prices remained above pre-2021 levels, reflecting ongoing volatility and structural changes in the energy
market. These included a continued shift towards renewable energy sources and the phasing out of aging coal plants,
which while improving long-term sustainability, contributed to short-term price fluctuations (AER, 2023; IEA, 2024).

There are clear increases in renewable energy generation in Tasmania under both a low emissions scenario and moderate
emission scenario.

Under the lower emission (NGFS Net Zero 2050; AEMO Green Energy Export) scenario, the capacity of wind genesation in
Tasmania increases to 5.5 GW by 2030. Total hydro capacity is modelled to increase by 390 MW, while utility seale
storage increases by 320 MW.

Under both the lower emission (NGFS Net Zero 2050; AEMO Green Energy Export) scenario and moderate emissien (NGFS
NDC; AEMO Progressive Change) scenario, electricity prices increase by around 20 per cent by 203@. By 2050, electricity
prices have reduced by a greater amount under the lower emission scenario, a reduction of arodnd 26 per.cent compared
with 2022 prices.

Australia has several key programs addressing climate adaptation and resilience. The National Climate Resilience and
Adaptation Strategy (NCRAS) aims to better anticipate, manage, and adapt to climatechahge impacts. It focuses on
enhancing leadership, improving climate information, and assessing adaptatiof,progress: Thé strategy includes
substantial investment in infrastructure and community resilience, such as the S3billion climate finance commitment and
initiatives to support vulnerable communities. The NCRAS will be replaced with the'National Climate Risk Assessment and
the National Adaptation Plan upon their completion (expected in late 2024) ta guide effective adaptation practices across
the nation.

Adaptation and resilience measures in Tasmania are likely to cost mere under a moderate emission scenario and physical
climate risks increase. Adaptation and resilience measures aregnost likely to be effective under a low emissions scenario.
Tasmania is still impacted by physical climate risk under a Net Zere, 2050 scenario, however limiting global warming will
increase the effectiveness and social and environmentahimpacts of'adaptation and resilience measures.

Historically, land use change in Australia has beenmaysource0f emissions due to forest harvesting and extensive land
clearing. In recent years this trend has reversed, and Australia’s land sector has become a carbon sink, contributing to the
mitigation of greenhouse gas emissions. Key strategies'include reforestation, afforestation, and improved agricultural
practices. Reforestation projects involve planting trees on previously cleared or degraded forest land and afforestation
projects involve planting trees on land that was hot previously forested to capture atmospheric carbon dioxide. These
projects are particularly effectivefin creating'carbon sinks through native vegetation, enhancing biodiversity, and restoring
ecosystems. Additionally, improvedsoil management practices in agriculture, such as reduced tillage and crop rotation,
have been implemented tgfincrease seil organic carbon, further aiding in carbon sequestration (CSIRO, 2022; Bryan, et al.,
2015).

The Australian governmeht supports these efforts through initiatives like the Australian Carbon Credit Unit (ACCU)
Scheme, which provides.financial incentives for projects that sequester carbon. This includes carbon farming practices
that notfonly, store’carbon but also deliver environmental and social co-benefits, such as improved soil health and
increased farm productivity (Clean Energy Regulator, 2024b).

Tasmania has 79 active land-based projects registered under the ACCU Scheme; eight projects have received ACCUs for
carbon sequestration. The projects in Tasmania cover a range of activities aimed at reducing greenhouse gas emissions
and sequestering carbon. These include afforestation/reforestation, soil carbon enhancement, and improved forest
management practices (Clean Energy Regulator, 2024a).

Land based carbon sequestration in Australia increases under both a moderate (NGFS NDC; AEMO Progressive Change)
and low emission (NGFS Net Zero 2050; AEMO Green Energy Export) scenario. Under a moderate emission (NGFS NDC;
AEMO Progressive Change) future, land-based carbon sequestration increases by over 150 per cent by 2030 and 280 per
cent by 2050. Under the lower emission (NGFS Net Zero 2050; AEMO Green Energy Export) scenario, land-based carbon
sequestration increases by over 150 per cent by 2030 and 300 per cent by 2050.
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2023, global solar module prices dropped by almost 50
per cent year-on-year due to a substantial incre turing capacity, which is expected to reach 1,100 GW by
the end of 2024. This increase in production supply compared with demand, reducing prices further.
Wholesale prices for solar modules are projec o fall to around $0.10 per watt by the end of 2024, a decrease
compared to previous years (IEA, 2023 -P 3; IRENA, 2023).

4.3.2 Technology

4.3.2.1 Technology cost - Solar PV
In recent years, the cost of solar PV technology has d

The decrease in costs is largely at
particularly from China, which has
imposing import duties to prote
competitive. This cost re ances the attractiveness of solar PV for both large-scale utility projects and smaller,
distributed systems 23

edt nological advancements, economies of scale, and increased competition,
ghest level of supply globally. Despite regional variations and some countries

4.3.2.2 Technology cost - Wind

In recent years, the cost of wind energy technology has declined, making it more competitive in the energy market. As of
2022, the average levelized cost of wind energy was around A$32 per MWh, with some regional variations. This cost
reduction is primarily driven by technological advancements such as larger turbines, taller towers, and longer blades,
which have improved the efficiency and performance of wind power plants (Energy Markets & Policy, 2023; IEA, 2023d).

Under both the lower emission (NGFS Net Zero 2050; AEMO Green Energy Export) scenario and moderate emission (NGFS
NDC; AEMO Progressive Change) scenario, technology costs for wind continue to reduce. By 2030, modelled capital costs

PUBLIC 66



under both scenarios reduce by around 30 per cent. By 2050, modelled capital costs under both scenarios reduce by
around 52 per cent.

Over the past five years, the adoption of rooftop solar in Australia has increased. The total installed capacity of rooftop
solar systems is now over 23 GW by the end of 2023 (Australian PV Institute, 2024; Clean Energy Regulator, 2024d). This
growth has been driven by several factors, including a reduction in the cost of solar PV systems, government incentives,
and rising electricity prices. The average system size for residential installations has also grown, reflecting consuriers’
desire to maximize their energy independence and savings (Clean Energy Regulator, 2024).

Government policies, such as feed-in tariffs and rebates, have played a role in increasing the uptake of r@goftopisolar. At

the Federal Government level, the Small-scale Renewable Energy Scheme (SRES) provides incentives te,households and

businesses installing rooftop solar (Clean Energy Regulator, 2024e). State-specific initiatives in Tasmaniajinclude interest
free loans for eligible systems installed by Tasmanian households, small businesses and commufiity organisations under
the Energy Saver Loan Scheme.

Along with trends towards larger systems many households are opting to include battery st@rage solutions, which allow
excess solar energy to be stored and used during non-sunny periods, enhancing the overalliefficiency of solar PV systems
(IEA-PVPS, 2023).

There are very clear increases in renewable energy in Tasmania under both a lowyemission seenario and moderate
emission scenario.

Under the lower emission (NGFS Net Zero 2050; AEMO Green Energy Expont) scenario, the capacity of rooftop solar in
Tasmania increases to 710 MW by 2030. By 2050, the capacity of rooftop solanin Tasmania increases to 2.040 MW.

Hydrogen technology is under development globally as a potential lowjemissions fuel replacement in many hard to abate
sectors. This growth is evident in the expansion of théhydrogen manket, with countries worldwide investing in hydrogen
technologies. Interest is primarily in "green" hydrogengpreduced through electrolysis powered by renewable sources like
wind and solar. There is also interest in "blue" hydrogen, defived from natural gas with carbon capture and storage (CCS).
Applications for hydrogen span several high emissionssectors including transportation, marine, Antarctic and natural gas
supplementation and industrial processes like §teel@nd cement production.

According to recent reports, the cost of gfoducingsgreen hydrogen from renewable sources has fallen by approximately
50 per cent since 2015, reaching aroundA$3-AS7 per kilogram in regions with high renewable energy resources
(BloombergNEF, 2023). Additionallyifanalysis_ indicates that electrolyser costs have declined by 40 per cent since 2014,
with further reductions expected as manufacturing scales up and technology improves (IRENA, 2020).

Australia is increasing gengration framfrenewable energy resources particularly solar and wind, positioning it well to
develop a hydrogeftindustry#Australia and Tasmania may be able to participate in the hydrogen economy as a major
exporter of green hydragen,with proximity to hydrogen markets in Asia, such as Japan and South Korea and established
relationships with®Edrepean markets. Supported by government initiatives like the National Hydrogen Strategy and
investments in hydrégefl infrastructure and research, Australia is starting to see the development of pilot projects with
applications in the transportation and industrial sectors (DCCEEW, 2024d).

Tasmaniafhas the@m of establishing a significant hydrogen industry by 2030. This is supported through funding from the
Australian,Government’s Clean Hydrogen Industrial Hubs program and the Tasmanian Government (ReCFIT, 2024a).

Increase in hydrogen production in Tasmania is highest under the lower emission (NGFS Net Zero 2050; AEMO Green
Energy Export) scenario. Under the lower emission (NGFS Net Zero 2050; AEMO Green Energy Export) scenario hydrogen
production increases to around 2000 tonnes by 2030 and 21 000 tonnes by 2050. Under a moderate emission (NGFS NDC;
AEMO Progressive Change) future, hydrogen production increases to around 1000 tonnes by 2030 and 4000 tonnes by
2050.
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The energy efficiency of existing housing stock in Tasmania presents significant challenges. Many homes were built before
the introduction of modern energy efficiency standards. The average energy efficiency rating of existing homes in
Australia is only 1.7 stars compared to 6.1 for new homes (TasCOSS, 2022). This results in high energy consumption and
costs for residents in older buildings. Some energy consumers have very limited control over the efficiency of the
buildings they occupy and their fixed appliances, for example where they are renters or low-income households. In
Tasmania these households account for a significant share of total occupied dwellings. 2021 Census data show that
private rentals (i.e. excluding public housing authority, community housing schemes etc.) were around 20 per cent of
housing stock in Tasmania (ABS, 2022).

Australia's energy efficiency policies focus on reducing energy consumption and enhancing productivity acro§s various
sectors. The National Energy Productivity Plan (NEPP) aims for a 40 per cent improvement in energy proddctivity by 2030,
achieved through measures like the Greenhouse and Energy Minimum Standards (GEMS) and the triennial Natignal
Construction Code updates (DCCEEW, 2023). The government is also investing A$1.6 billion for energy-saving upgrades in
homes and businesses, prioritising social housing and community energy projects (DCCEEW, 2023c). Additionally, the
National Electric Vehicle Strategy supports the transition to electric vehicles, including the installatienfof fast-charging
infrastructure (IEA, 2023b).

The Tasmanian and Australian Governments are investing A$16.6 million in energy upgrades.for more than 1,600 social
housing properties. These upgrades include the installation of heat pump hot water systems,‘insulation, draught proofing,
LED lighting, and window glazing, which aim to reduce energy bills and improve living conditions*for residents.
Additionally, initiatives like the Energy Saver Loan Scheme support broader energy effi€iency measures across the state’s
housing stock, promoting the use of reverse cycle heating systems, solar hot wiater,Jand*better insulation to further
enhance energy performance and reduce costs for Tasmanian households (Homes Tasmania, 2024).

Support for energy efficiency in Tasmania is available through the Energy Saver Loan Scheme and Business Energy
Efficiency Scheme (ReCFIT, 2023a; ReCFIT, 2024). Support to improve energy efficiency in Tasmania is also available with
AS$16.6 million in funding available from the Federal Government (Homes Tasmania, 2024). Other states such as Victoria,
New South Wales and South Australia have certificate schemestincentivising energy efficiency improvements in
residential and commercial buildings (AEMO, 2023b).

Energy efficiency impacts are only measured in the AEMOISP modelling at the national level. It is likely that energy
efficiency in Tasmania will improve in line with national average. Energy efficiency measures in Australia is highest under
a low emission (NGFS Net Zero 2050; AEMO Gréen EnergyExport) scenario. Under a moderate emission (NGFS NDC;
AEMO Progressive Change) future, energy efficiedcy measure reduce demand for electricity by 143 GWh by 2030 and 600
GWh by 2050. Under the lower emissionf(NGFS‘NetsZero 2050; AEMO Green Energy Export) scenario energy efficiency
measures reduce demand for electricity by249'GWh by 2030 and 1034 GWh by 2050.

g 9"'3. tadio!
Technology is currefitly beingfimplemented to address climate risks globally, nationally and within Tasmania. Current
technology is often utilisedte,manage past and present-day severe weather but may be more broadly utilised to manage
increased prevalen€gyef severe weather and chronic changes to weather patterns in the future. Technology utilised
includes advanced weather monitoring systems, climate resilient infrastructure (such as flood mitigation or storm surge
protection); hature-based solutions (which utilise natural process to slow and dampen the impact of severe weather),
smaft agriculture (optimisation of water use and crop resilience) and energy solutions (such as distributed energy
systemis)(UNFCC,2024; The World Bank, 2020).

Electric vehicles (EVs) significantly reduce emissions through multiple mechanisms. EVs reduce emissions from the
transport sector by eliminating tailpipe pollutants, with the added benefit of improving urban air quality and lowering
noise pollution. Overall, EVs are more energy-efficient compared to internal combustion engine vehicles. When used in
regions with a high proportion of renewable energy they can lower the overall emissions from vehicles (IEA, 2023).
Additionally, advancements in battery technology and vehicle-to-grid capabilities support energy storage and grid stability
(IEEE, 2023).
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The Australian Government has implemented several incentives to promote the adoption of electric vehicles, aiming to
reduce costs, improve charging infrastructure, and support environmental goals. One of the primary incentives is the
Electric Car Discount Scheme, which includes an exemption from Fringe Benefits Tax (FBT) for eligible EVs priced below
the luxury car tax threshold for fuel-efficient cars (set at A584,916 for 2023-24). This exemption makes EVs more
attractive for employers and employees as part of salary packaging. Additionally, some EVs are exempt from the 5 per
cent import tariff, reducing the purchase cost of imported EVs (DCCEEW, 2023a).

The government has introduced several grants and funding programs to support the uptake of EVs. The Driving the
Nation Program, administered by the Australian Renewable Energy Agency (ARENA), builds upon the Future Fuels Fund
and provides grants to support the rollout of EV charging infrastructure and the adoption of EVs, particularly for
commercial fleets (ARENA, 2024). The Clean Energy Finance Corporation (CEFC) offers competitive loans an
options for businesses and organizations to purchase EVs and install related infrastructure (CEFC, 2024). ustralia
Government has also set targets to increase the proportion of EVs in its fleet (DCCEEW, 2023a).

Under the Instant Asset Write-Off scheme, businesses can claim an immediate deduction for the k
cost of an eligible EV, subject to certain thresholds and conditions. This provision helps reduce t
businesses, encouraging them to transition to cleaner vehicles (DCCEEW, 2023a).

portion of the
of EVs for

There are currently around 3,900 EVs registered in Tasmania (Department of State Growth, 2024). Increase in EVs in
Tasmania is highest under a lower emission (NGFS Net Zero 2050; AEMO Green Energy Exp scenario. Under a

moderate emission (NGFS NDC; AEMO Progressive Change) future, EVs increase to a g by 2030 and reduce
emissions by around 238,000 tonnes of CO2 by 2050. Under the lower emissi NG Zéro 2050; AEMO Green
Energy Export) scenario EVs increase to around 11,000 by 2030 and reduce emi nd 511,000 of CO2 by 2050.
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Fi diagram illustrating example flow-on impacts driven by changes in climate-related technologies, based on the impact
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Figure 24: Cascading diagram illustrating example flow-on impacts driven by changes in cli e-r majiiket and reputation drivers, based

on the impact statements.

4.3.3 Market Mechanisms

4.3.3.1 Circular economy
A circular economy offers an approach to sustainability that b its emissions reduction, the economy, communities,
and the environment. A circular economy reduces théwolume of that ends up in landfills, decreasing methane
emissions from decomposing organic waste streams. g resources more efficiently lowers the need for new raw
materials, again reducing emissions and environmenta s associated with extraction, processing, and
transportation of goods (Australia's Chief Scienti

For the Tasmanian economy, a circular econo n €reate jobs in recycling, refurbishing, and remanufacturing sectors.
This diversification may foster new busi ch as product-as-a-service, sharing platforms, and remanufacturing
hubs, which can reduce dependence o and keep resources within the community (Tasmanian Waste and
Resource Recovery Board, 2023). ste management benefits health and wellbeing through reduced
pollution and waste, contributing to ner air, water, and soil. Pollution reduction through efficient resource use and
better waste management rib to cleaner ecosystems and waterways (CSIRO, 2021).

Circularity and sus t mapped directly through scenario analysis metrics; however, they are likely to be
highest under a low S Net Zero 2050; AEMO Green Energy Export) scenario where there are clear trends in

resource efficie r emissions reductions.
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Figure 25: Cascading diagram illustrating example flow-on impacts driven by a move to a circular
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5 Informing adaptation priorities for
Tasmania

This chapter provides an overview of the adaptation urgency assessment, and includes:

® an overview of the adaptation assessment criteria, which provides the methodology for evaluating adlapta
urgency of impact statements and therefore adaptation action

e aguide to interpret the impact statement profiles with detailed information on the profile layout an ociate
research that informed the assessment

e asummary of the impact statements, synthesising the key findings and insights that wi
makers, stakeholders, and others developing adaptation activities and plans

e the 40 detailed impact statement profiles for Tasmania. Each includes consequence, exposu
adaptation shortfall and adaptation urgency ratings which are based on robust deskgop resea
inputs for the current and future climate.

input for policy

e, vulnerability,
and stakeholder

5.1.1 Impact profile layout overview
Each profile contains the following layout, where the upper greyed section p @ erview information and scoring,
and the bottom half of the profile provides the supporting detailed evi

Table 19: Impact profile layout

Statement ID(s): Theme

The individual climate impact statement/s
Where relevant, the acute and chronic impact statements fi
evidence.

e same impact are combined into a single profile to avoid duplication of

Adaptation
urgency

Adaptation

Consequence (Risk only) Confidence shortfall

Current: Overall rating
Rating (physical / transition) for the curre Taken as the average or highest A dap S
combination of the Agreement and Ada ptation -
Evidence ratings - urgency Tier
2030 shortfall rating rtihg

Rating (physical/ transition) Evidence

Summary:
The risk/opportunii ovides an overview of the hazards, exposure and vulnerability for the impact statement being profiled.
The detailed sum

ed i
readth of connectivity. This is not an exhaustive list and only includes the prioritised statements.

Justification and evidence

Current context:
The recent past exposure of value domains and their subdomains to the physical / transition hazard/driver(s). Hazards and key geographic regions
are bolded.

Future context:

The future (out to 2100 for physical; out to 2050 for transition) exposure of value domains and their subdomains to the physical / transition
hazard/driver(s). Hazards and key geographic regions are bolded. The vulnerabilities and impacts to hazard exposure are integrated into the
description. Future trends are based on scenario analysis (Section 3) and other available evidence.

Existing adaptation responses
Existing adaptation responses collected from desktop research and/or stakeholder consultation. These can be existing policies with adaptation plans
related to the impact statement and/or adaptation actions / initiatives underway.
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Justification of adaptation urgency rating
Justification of adaptation urgency provides a summary of key rating and assessment of rating in relation to Figure 27 adaptation urgency
categorisation workflow. Justification is structured as follows:
e  Magnitude of consequence in 2030
Future magnitude of consequence in 2050 and 2090
Confidence rating
Adaptation shortfall
Overall adaptation urgency rating

5.2 Assessment criteria

A key objective of the Risk Assessment is to inform future climate adaptation action by the Tasmanij pvernm Y
providing a comparative rating of the adaptation urgency of the climate risks and opportunities j for the state,
with a particular focus on those that can be influenced by action within the next 5 years.

The adaptation urgency of each priority impact statement is qualitatively rated, informed by desktop'tesearch and
stakeholder consultation, using the following criteria:

1. Magnitude of consequence: the potential magnitude of aptation urgency

impact at a state level from the risk or opportunity, Combi
considered against an ascending scale of potential
implications over time, for each value domain.

ee criteria make up the
cy rating that indicates the degree
n is needed in the next five years to
risk or realise an opportunity from climate
ge. An urgency rating scale is used because it is
ansparent and can be understood and compared
policy makers and communities, across different

2. Confidence: the quality of the evidence, along with the
level of agreement between studies and experts.

3. Adaptation shortfall: reflects whether risks or policy areas. Risks and opportunities with the
opportunities are the subject of any adaptatio highest adaptation urgency are classified as Tier 1,
that aims to manage the risk or opportunity ei Q then Tier 2 through to Tier 4.

partially, or in full.

5.2.1 Magnitude of consequen
The magnitude of consequence indicat e extent of the impact of the risk or opportunity, at a state level, based on its
physical or transition hazard or drive osure and vulnerability factors. The criteria below describe the level of

impact in the context of each value (Table 20).

\&
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Table 20: Tasmania’s Risk Assessment for Climate Change Magnitude of consequence criteria

Consequence level

Negligible

No significant change in

be handled through
business-as-usual; or some
local or regional impacts
requiring no specialised
management

impact at a state scale —can

Moderate

ignificant impacts at the
ate scale, of interest to
asmanian agencies to

control and respond to.

Natural domain

* Indistinguishable
impacts on ecosystems
and access and
availability of water
resources.

* Negligible impact on

areas.

natural land and coastal

Temporary localised or |«
minor effects on
ecosystems and/or
species and availability
of water resources.
Short-term loss/minor |«
decline in the ecological
integrity/ stability to a
small minority of land
and coastal areas.

* No discernible changes
to health, safety and
wellbeing, social
welfare and housing of
community members,
education,
employment, and/or
community services.

* Temporary disrupti
no permanent dis
or loss of
connectedne

Importan

Limited to no impa
health, safety and
wellbeing, s

, and/or
services.
impact on
erns of daily activity |«
and behaviour.
Connectedness
damaged, some recovery| *
resources needed, some
damage of cultural
assets, delay, or reduced
scope of culturally
important events.

Sustained localised or
shorter-term regional
on ecosystems and/or
species and availability
of water resources.
Sustained localised or
shorter-term regional
change in the ecologica
integrity/ stabili
high-value pro
natural are
marine prote

Widespread alteration
of ecosyst and/or
species at regional

Regional/medium term
reduction in the
ecological
integrity/stability of
most of land and
coastal areas.

Significant, irreversible,
and widespread
alteration of
ecosystems and/or
species resulting in
major ecosystem
instability, serious loss
of species and
significantly
compromised access
and availability to
water resources.
Major and widespread
instability in land and
coastal areas.

oderate lasting
impacts on health,
safety and wellbeing,
social welfare, and
housing of community
members.

Moderate disruption to
education,
employment, and/or
community services.
Moderate impacts on
patterns of daily
activity and behaviour.
Connectedness broken,
significant recovery
resources needed,
damage of cultural
assets, delayed
culturally important
events.

Prolonged disruption
to health, safety and
wellbeing, social
welfare, and housing off
community members.
Prolonged disruption
to education,
employment, and/or
community services.
Major impacts on
patterns of daily
activity and behaviour.
Connectedness
significantly broken,
extraordinary recovery
resources needed,
widespread
damage/loss of cultural
assets, postponed
events.

Health, safety and
wellbeing,

social welfare and
housing of
community members is
significantly
compromised across
the region.
Permanent disruption
to education,
employment, and/or
community services.
Patterns of daily
activity and behaviour
unable to continue.
Community ceases to
function effectively/
widespread and
permanent loss of
cultural assets,
culturally important
activity cancelled.
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Consequence level

Negligible

No significant change in

be handled through
business-as-usual; or some
local or regional impacts
requiring no specialised
management

impact at a state scale — canls

Moderate

ignificant impacts at the
ate scale, of interest to
asmanian agencies to

control and respond to.

Economic domain

* Limited economic
losses of asset value
compared to gross
product produced.

* Inconsequential
industry or business
sector disruption.

* Decline of economic .
activity and/or loss of
asset value compared to
gross product produced.

« Significant industry or
business .
sector disruption,
resulting in short-term
(< 1 year) profit
reductions.

Decline of economic
activity and/or loss of
asset value compared
to gross product
produced.

Significant industry or
business sector
disruption, resulting in
medium-term profit
reductions.

Decline of econ
activity and/or los:
asset value compare

to gross pr t

produced.

Signi ural

adj quired by

ide stry to
recover.

ine of economic
activity and/or loss of
asset value compared
to gross product
produced.
Failure of a significant
industry or sector in
area of interest.

Built domain

* Insignificant
infrastructure
disruption to
service/road
infrastructure.

* Negligible damage to
commercial, health,
service oriented (e.g.,
schools, community
centres) and residential

* Isolated and short-term
disruption to
service/road
infrastructure.

* No permanent damage,
some minor restoration
work required to
commercial, health
service oriented (e
schools, communi

service oriented (e.g.,
schools, community

Widespread short-to-
medium term
disruptions to
services/road
infrastructure.
Extensive
infrastructure damage
requiring major repair
to commercial, health,
service oriented (e.g.,

Widespread, long-term
service disruption;
significant permanent
damage and/or
complete loss to
services/road
infrastructure.

Many commercial,
health, service oriented
(e.g., schools and

buildings. centres) a ide centres) and schools, community community centres)
buildings. residential buildings. centres) and and residential
Some buildings are residential buildings. A buildings are
uninhabitable. significant number of uninhabitable.
buildings are Majority of government
uninhabitable. and non-commercial
buildings are deemed
uninhabitable.
5.2, (o) e rating
The erating used in the Risk Assessment aligns with the approach of both the IPCC AR5 and ARG reports and is
based astrandrea et al. (2010). For each risk and opportunity, the Risk Assessment qualitatively considers the type,

amount, @

lity and consistency of evidence and the level of agreement between studies and experts. Items taken into

consideration when evaluating the quality of evidence and agreement within the scientific community are as follows:

Evidence

e Types of evidence include mechanistic or process understanding, underlying theory, model results, observational
and experimental data, and formally elicited expert judgment.
e The amount of evidence available can range from small to large, and that evidence can vary in quality.

Evidence can also vary in its consistency. This is the extent to which it supports single or competing explanations of the
same phenomena, or the extent to which projected future outcomes are similar or divergent.
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Agreement

e The level of agreement is a measure of the consensus across the scientific community on a given topic and not

just across an author team. It indicates the degree to which a finding follows from established, competing, or
speculative scientific explanations.
Agreement is not equivalent to consistency. Whether or not consistent evidence corresponds to a high degree of

agreement is determined by other aspects of evidence such as its amount and quality - evidence can be
consistent yet low in quality.

Table 21: Confidence rating matrix, adapted from (Mastrandrea, et al., 2010)

High agreement High agreement

Medium evidence High evidence

Medium agreement Mediuin agreement

Low evidence Aedium evidence High evidence

Agreement -

Low agreement Low agreement

Low evidence Medium evidence

Evidence (type, amount, quality, consistency)

Overall Confidence Rating

Very Low Low Very High

A robust evidence base for the Risk Assessment

The Risk Assessment is informed by a range of inputs including:

e national and international best practice and widely ado meworks, thresholds, and criteria
e climate related inputs from Tasmanian stakehd
e credible and publicly available data and info

particularly Tasmanian related.

Stakeholder input was gathered mainly at two during the Risk Assessment: first, for assessing climate

impacts (see Summary of climate impacts on nid 3.1), and second, for identifying adaptation actions and priorities
(3.2.2).
The data, information sources, and sta erinputs were prioritised based on the diagram shown below (Figure 26)
& Most
preferred
Not-for-profit or Private sector published studies
Least
Media reports or qualitative information preferred
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Figure 26: Evidence hierarchy used in prioritising information sources.

5.2.3 Adaptation shortfall

The purpose of the adaptation shortfall criteria is to assess whether there are adaptation activities in place that aim to
manage or address the risk or opportunity. While adaptation can vary in depth, this assessment focuses on whether the
adaptation actions exist and their intended purpose, not on judging their effectiveness or duration.

Table 22: Adaptation shortfall criteria

P

fall

Low adaptation shortfall Partial adaptation shortfall High adaptation shor

Risks : Policy, strategy, or plan in place,
but no clear objective, or only
partly addresses the specific risk.
Identified approaches may not be
at multiple levels (e.g., some local
level approaches but no state
approach).

OR

Policy strategy or plan i
only commits to i

Opportunities

5.24 Adaptation urge

The adaptation urgency fo
consequence, confidence

ania’s key climate risks and opportunities is based on the combined ratings of
tation shortfall.

icates whether urgent adaptation action is needed for a particular risk or opportunity,

The adaptation urgen
ars, based on the evidence and analysis conducted in the Risk Assessment.

particularly in t

rating definitions

Adaptation urgency rating scale
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Tier 2

Investigate then
Act

Adaptation efforts are planned or underway; however, additional adaptation effort is required at a state
level. It is unclear what the impacts are specifically or where action should be targeted, and further
investigation is required (such as new studies or research) to fill evidence gaps and reduce uncertainty, to
direct and underpin additional adaptation activity.

Tier 3

Continue to
Monitor Current
Actions

Current or planned levels of adaptation activity appear appropriate, but continued implementation of these
policies and plans and a periodic review of these adaptation actions and consequent impacts on risk urgency
is needed.

Tier 4

Monitor

The projected consequence to this risk is insignificant or minor in the short term and is no
exceed a moderate level by 2050. An adaptation urgency rating of this level indicates g
required at this time. The evidence for these areas should be periodically reviewed
monitoring of risk levels and adaptation activities so that further action can be in

The adaptation urgency rating scale has been applied to each of the priority climate impacstatements in Sections 5.5.1,
5.6, 5.7, and 5.8 to help inform future adaptation priorities for the State.

5.2.5 Applying the assessment criteria
In order to apply the assessment criteria consistently across all impact state
(Figure 27). By assessing each impact statement across all four domain
was subsequently categorised into an adaptation urgency tier. Key q
and nuance of each adaptation urgency tier.

PUBLIC

pwise approach was developed
workflow, each impact statement
d in the diagram highlight the context
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Figure 27: Adaptq

5.3 How to interpret th atement profiles

This section provides a summarise
over specific time periods,
scoring for the impact sta

The section also presents, theli idual impact statement profiles, which detail current and future exposure and
vulnerability fac association with other impacts for the state for each priority risk and opportunity.

work for research that informed the criteria ratings
rt has been made to capture an accurate picture of climate change related risks, opportunities and adaptation
tate level for Tasmania, within the time constraints for the Risk Assessment project.

Research and scoring for the profiles are governed by the following framework:

e Hazard/driver trends: Future climate hazard/driver trends were based on the climate scenario analysis findings
in Section 2.2 that includes geographic hotspots.

e Data sources: A range of resources was used to support the risk summary and adaptation measures (e.g.,
government, peer reviewed, council, and other documentation). Research examples of impacts and vulnerability
were selected to support key points. The desktop research is not intended to be a detailed literature review and
is aimed at providing a broad overview of the issue.

e  Conflicts and uncertainty: If research for an impact statement was conflicting (e.g., in direction of impact trend,
or different hotspot regions) then this was factored into the Confidence rating.
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e For the Consequence rating:
o If the Statement covers both a risk and an opportunity, the consequence rating is applicable to the ‘risk’
only.
o If the Statement is an opportunity only, then there is no consequence rating as the opportunity would
provide a positive benefit rather than a negative consequence.
e Adaptation shortfall ratings are informed by published literature and/or key stakeholder inputs on past or
current adaptation activity that is clearly funded and going to progress.
e The adaptation urgency rating is a combined rating incorporating all other ratings to reflect the urgency of
action for that impact statement.

¢ Limited data sources: There are impact statement profiles with limited qualitative and/or quantitative data for
impacts and adaptation/opportunity efforts. Where there was insufficient information quantity or quality of
information relating to Tasmania, national or globally relevant resources were considefed. Thesesgaps,have been
highlighted within the Risk Assessment and can therefore inform areas for future researchidnd investment.

e Adaptation benefits: There is an overall lack of understanding of the benefits andyoutcomes of climate-related
opportunities, which may lead to maladaptation and/or insufficient implementationitime for adaptation
measures to realise these opportunities. The uncertainty of adaptation sucgéss and theyisk of maladaptation is
not captured in the Risk Assessment. Additionally, actions that constitute climadte adaptation have a diverse
breadth. Consequently, actions may sometimes not be recognised as@adaptationfactions”, making their
implementation difficult to capture within the Risk Assessment.

- X T

While the summary table provides a snapshot of conseguence levels in the short term, all the risk and opportunity
statements will experience a progressive increase in their consequence rating as the frequency and intensity of acute
climate events increases alongside the continuedsevolution©f chronic climate changes and events across the State. This is
true in all cases, regardless of the climate scenario@pplied.

he assas

The adaptation shortfall'isfrated’as ‘partial’ for the majority of risk and opportunity impact statement profiles.
The Risk Assessmeént récognisés that there are meaningful policies and strategies in place at a national and state
level that ake working to'mitigate risk impacts and establish an enabling environment that fully realises relevant
opportunitiesito thestate that arise from climate change and the current transition. However, a partial shortfall
has beensprovided for a majority of the risk and opportunity impact statement profiles after extensive research
and consultation. This reflects the need for further investment into existing and future adaptation strategies and
initiatives.to both effectively manage risks and fully realise opportunities available to the state.

2.04By 2090, many impact profiles have an extreme consequence rating.

Risk profiles with a projected extreme consequence rating for 2090 include risks to marine ecosystems and
species, alpine ecosystems and species, social cohesion, insurability, ocean-based aquaculture and fisheries,
health care and emergency services, and buildings and structures and transportation networks.

e The impacts per value domain vary widely. For example, in the natural domain, environmental biomes may
become significantly compromised and experience irreversible damages. In the social domain, connectedness
may be broken, welfare, physical and mental health may be compromised, and key community services could be
disrupted. In the economic domain this indicates the potential failure of a significant industry or sector. Finally,
in the built domain buildings and structures may become uninhabitable.

3. Half the impact statements are rated as Tier 1 (‘Ready to Act’) risks/opportunities.
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There are 20 ‘Tier 1’ impact statement profiles across all domains for physical and transition risks and/or
opportunities. This finding indicates that new, stronger, or different government action, over and above those
underway or planned, is needed in the next five years, and it is clear where this action should be directed.

All six physical risk impact statements in the natural domain have a Tier 1 rating for adaptation urgency. This
suggests that all ecosystems and at-risk species within Tasmania require new, strong or different government
action over and above those already planned, lowering the level of risk to exposed ecosystems and species in the
next five years.

All physical risks in the natural environment are rated as Tier 1 and these risks are connected to over two
thirds (67 per cent) of the impact statements across other domains (i.e., 23 of 34 statements). All physical
hazards will impact multiple aspects of the natural domain.

Climate change is already, and will continue, to impact livelihoods. In the social domain, cultural eritage,
social cohesion and community wellbeing are key priorities rated with a Tier 1 adaptation urgen¢y.

Many impacts in the built domain are rated to have a ‘major’ consequence by 2030, particularly risksto
healthcare and emergency services, built infrastructure, and risks to transport networks.

Tasmania’s food and supply chain networks require urgent adaptation. In the economic domaingrisks to supply
chains and distribution networks, the land-based primary sector, and ocean fisheries andaguaculture are all
assessed as Tier 1 risks. Tier 1 transition risks include risks to social cohesion, and risks from stpply chain costs as
organisations adjust to a low carbon economy.

Most Tier 1 risks relate to physical climate impacts, rather than transition related risks.

Tier 1 opportunities are mostly transition-based, with two impact statements that arejphysical climate based.
Key areas where additional action could be taken to fully realise climate-relate@d benefits to Tasmania include
infrastructure development to support the circular, low emissions tramsport, inereased participation in carbon
markets, improving energy efficiency in low-income households, and supporting water quality and biodiversity.
There are 7 priority opportunities that are rated as Tier 1: Readyate Act:

Natural domain: All physical risks in the natural domain haveya Tier Lxating for adaptation urgency, and these
are connected to 67% of the remaining risk and opportunity impact statements (i.e., 23 of 34 statements) across
all value domains. Opportunities relate to improving water quality’and biodiversity provides benefits across
multiple ecosystems.

Social domain: Climate change is already, andiwill continu€jfto impact communities and livelihoods. In the social
domain physical safety, health and wellbeinggandysocial cohesion and community wellbeing are key areas
impacted with risks that are Tier 1 adaptation urgeney rating. One opportunity is has an adaptation urgency of
Tier 1, this is the opportunity energy efficiencysimprovements may provide financial and health and wellbeing
benefits.

Economic domain: Tasmania’s foed and supply chain networks are key areas of focus for risks with a Tier 1
adaptation urgency rating. Supply chains and distribution networks, the land-based primary sector, and ocean
fisheries and aquaculture are allfassessed as Tier 1 risks. There are two opportunities related to physical climate
hazards, economic oppaoftunities foFland-based primary sector and ocean-based aquaculture and fisheries,
where there may be oppogtunities to pivot towards climate tolerant practice. Increased carbon market
participation alsogrovides eeonomic opportunities for Tasmania.

Built domain: Manydmpacts in the built domain are rated to have a ‘major’ consequence by 2030. Risks to
healthcare andyemergency services, built infrastructure, and risks to transport networks have an adaptation
urgencyating ofilier 1. Opportunities related to transition drivers include infrastructure, and lower emissions
transport haveg@ngoing benefits for the transport networks and emissions reduction objectives.

Around aquarter of the impact statements are rated as Tier 2 (‘Investigate then Act’)

The 12 Tier 2 impact risk and opportunity statements require differing levels of effort to fill gaps in
understanding and uncertainty, and to assess the need for additional adaptation / opportunity uptake.
Natural domain: One transition risk has a Tier 2 adaptation urgency rating, this is related to the impact of
renewables on biodiversity, ecosystems and cultural heritage. Opportunities to support biodiversity through
well-designed renewable energy development has some evidence, further investigation is required to
understand solution that will most benefit Tasmania.

Social domain: Two physical risks and one transition risk have a Tier 2 rating for adaptation urgency, and are
related to mental health and wellbeing, cultural heritage, and social cohesion and health and wellbeing.
Opportunities in the social domain from adaptation and resilience drivers are less well evidenced than some
opportunities, reflecting the need to for further research into responses that maximise social opportunities.
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e Economic domain: Within the economic domain further information is needed to inform the adaptation
response to four of the risks. Physical risks with an adaptation urgency rating of Tier 2 include risks to businesses
and public organisation and risks to insurability, these risks are highly complex with interdependencies across
domain. Tier 2 transition risks include risks from to supply chains, and costs to businesses associated with new
technologies, as organisations adjust to a low carbon economy. Further information on the costs and
opportunities for businesses for low emissions technologies requires further information to understand where
remaining gaps exist that will allow economic opportunities across a diverse range of technology types.

e  Built domain: Risk from climate hazards impacting healthcare and emergency service, contaminated sites and
stormwater and sewage systems require further investigation to develop a response to these risks. No Tier 2
opportunities were identified in the built domain.

Table 24 summarises the assessment results for all 40 impact statements.
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Risk
ID

Priority Impact Statement

Consequence
rating
(Current)

Consequence
rating
(2030)

Consequence
rating
(2050)

Consequence
rating
(2090)

Confidence

v

Adaptation
shortfall

Adaptation
urgency
rating

NATURAL DOMAIN
N1 Hisks2o infond water Physical Minor Moderate Moderate Major Hig! Partial Ll Ready
ecosystems and species - to Act
N2 Risks to terrestnal. Physical Moderate Moderate Moderate High Partial e Ready
ecosystems and species to Act
Risks to coastal ecosystems 2
N3 | and species (erosion-related Physical Minor Minor Moderate High Partial Tiert:. Alt::ady
risk) |
N4 HIKSSoR e e osystems Physical Moderate Moderate Very High Partial hies 1 R eady
and species to Act
N5 Riskreongtue e§osystems Physical Moderate Moderate Very High Partial s X Ready
and species to Act
N6 i i eFosystems Physical Moderate Moder High Partial e Ready
and species to Act
Risks to natural domain : Tier 4
NT1 | from the mining of critical Transition Minor Minc Moderate n/a Partial ;
: Monitor
minerals
Risks and opportunities Tier 2
NT2 | related to renewable energy | Transition Minor te Moderate n/a Low Partial Investigate
development then Act
- 4 Tier 3:
Opportunities t timis Rntne o
NT3 e gop € Transition / n/a n/a n/a Partial Monitor
waste systems c ,
Current
I ) Actions
Opportunities to support I _ :
Tier 1:
NT4 water quality and Transitiong ‘ n/a n/a n/a n/a Partial ,ler' " Ready
1 S g to Act
biodiversity & W/
SOCIAL DOMAIN
Risks to social cohesion'& d 4 ol : . Tier 1: Ready
S1 ol el Physical Moderate Moderate ‘Major Extreme Partial AL
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Priority Impact Statement

Consequence

rating
(Current)

Consequence
rating
(2030)

Consequence
rating
(2050)

Consequence
rating
(2090)

PUBLIC

laptation

Confidence shor+fall

Adaptation
urgency
rating

Risks to mental health and e Der?
S2 ¥ Physical Moderate Moderate High Investigate
wellbeing
then Act
S3 Riskes to physical safety, Physical Moderate Moderate Partial fhier 1:- Redy
health and wellbeing to Act
Tier 2
S4 Risks to cultural heritage Physical Moderate Moderate Partial Investigate
then Act
Risks to social cohesion due
to the inability of o B
ST1 | institutions and governance | Transition Minor Moderate Partial et ;&gady
systems to manage climate dis
risks
Risks to social cohesion, and
health and wellbeing due to
existing services being
insufficient to meet the
needs of a growing Tier 2
ST2 population (driven by Transition Insignificant Moderate n/a Partial Investigate
renewable energy then Act
development and new
industries that support
emissions reduction in
Tasmania).
Opportunities for increased
skills and employment with
business development for Tier 2
ST3 new and emerging Tr n/a n/a n/a n/a Partial Investigate
industries that provide then Act
adaptation and resili
solutions.




ST4

Priority Impact Statement

Opportunities for social
cohesion, health and
wellbeing through
adaptation and resiliency
improvements, including
across domain co-benefits.

Theme

Transition

Consequence

rating
(Current)

n/a

Consequence
rating
(2030)

n/a

Consequence
rating
(2050)

n/a

Consequence

rating
(2090)

STS

Opportunity for increased
skills and employment with
renewable energy
development and new
industries

Transition

n/a

n/a

ST6

Opportunity to improve
financial wellbeing, and
health and wellbeing
through energy efficient
housing for low-income
households.

Transition

n/a

n/a

V4

ECONOMIC DOMAIN

El

Risk to businesses and
public organisations

Physical

Minor

E2

Risks to national and
international
supply/distribution
networks

Physical

Moderat

E3

Risks to the insurability of
businesses, public sector
and private assets

Physical

E4

Risks and opportunities to
land-based primary sector

Phx&i@l

Moderate

Major

derate

Major

Moderate

Viinor

Moderate

Moderate

Major

E5

Risks and opportunities tos
ocean-based aquaculture
and fisheries

Physical’

Moderate

Moderate

Majac

Major

ET1

Risks of slow, ineffective'@r
no action on emissions

Transition

Minor

Major

Extreme

n/a

Confidence

Partial

Adaptation
shortfall

Adaptation
urgency
rating

Tier 2
Investigate
then Act

Partial

Tier 3:
Continue to
Monitor
Current
Actions

Partial

Tier 1: Ready
to Act

Partial

Tier 2
Investigate
then Act

Partial

Tier 1: Ready
to Act

Partial

Tier 2
Investigate
then Act

Partial

Tier 1: Ready
to Act

Partial

Tier 1: Ready
to Act

Partial

Tier 3:
Continue to
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Priority Impact Statement

Theme

Consequence

rating

Consequence
rating

Consequence
rating

Consequence

rating Confidence

Adaptation
shortfall

Adaptation
urgency

(Current) (2030) (2050) (2090) rating
reduction limiting economic ' Monitor
growth Current
Actions
Risks to businesses and
public organisations due to Tier 2
ET2 supply chain costs as Transition Minor Moderate Major Partial Investigate
organisations adjust to a low - then Act
carbon economy.
Risks and opportunities for
business through the
implementation of new Tier 2
ET3 technology to reduce Transition Minor Moderate Moderat Partial Investigate
emissions (including then Act
fugitive/ agriculture/
industrial/ fuel switching). _
v Tier 3:
Opportunities for economic Continue to
ET4 | growth through renewable Transition n/a n/a n/a Partial Monitor
energy supply. I? Current
P Actions
Opportunities for business
ETS i v Transition n/a 4 n/a Partial Fex 1 Rgady
streams available from CI to Act
carbon markets _ ﬂ
BUILT DOMAIN 4
: Tier 2
B1 Hisksto healthcar.e and Physical Major Major Extreme Partial Investigate
emergency services =
then Act
B2 Bisks jco Pt Phx&i&gl oderate Major Major Extreme Partial Tier 1: Ready
environment Vo = to Act
Tier 2
B3 Risks to contaminated sites Physicalf Moderate Moderate Major Majar Partial Investigate
then Act
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Risks to st t d
B4 e | B i Physical Moderate Moderate
sewerage systems
Risks to ports and tal
B5 et Physical Moderate Moderate
infrastructure
Risks to transportation . -
B6 Ph | Moderat Extreme
e ysica oderate ~ Extreme
BT1 Opportun‘ltles forpablicand Transition n/a n/a n/a
active transport
Opportunities for improved
BT2 | flexibility within electricity Transition n/a n/a n n/a
infrastructure
BT3 | . Hpcimities ok Transition n/a n/ n/a n/a
infrastructure development
BT4 O-pp.ortunltles forlower Transition n/a n/a n/a
emissions transport system
The remainder of this Chapter contains the 40 individual imp tatement profiles, presented by value domain.
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Tier 2

artial Investigate
then Act
Partial
Partial
Continue to
Partial Monitor
Current
Actions
Tier 3:
Continue to
Partial Monitor
Current
Actions
Partial e J
Partial bl
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5.5 Detailed climate impact statements for the natural domain
5.5.1 Natural domain - Physical risks

In the natural domain, physical climate risks are expected to impact inland, terrestrial, coastal, marine, native and alpine

ecosystems and species. There are also risks and opportunities associated with renewable energy development, waste and

water. There are a total of 10 priority risk and opportunity statements; 6 for physical and 4 for transition them

5.5.1.1 N1 Risks to inland water ecosystems and species

N1: Risks to inland water ecosystems and species

e  PHYSICAL - ACUTE: Risks to inland water ecosystems and species (lakes and riverine) due to changes in
extreme weather events (extreme rain and floods, bushfires, extreme heat, storm ecting water
availability, water quality, soil erosion and sediment transport.

e  PHYSICAL - CHRONIC: Risks to inland water ecosystems and species (lakes a inejidue to changes in
chronic rainfall and temperature, drought conditions affecting water auai r quality, soil erosion

and sediment transport.

Adaptation Adaptation

Consequence Confidence \
shortfall urgency

Current: Minor

Overall: High

Tier 1: Ready to
Act

Agreement Evidence Partial

Risk/Opportunity summary and associated impact statements

2050
Moderate

2030
Moderate

Key hazards (regions exposed):
e Extreme rain and floods: Curr orth-west), Future (North and East)

e Chronic rainfall and drought: t (Bast), Future (North-west and Islands).

Key vulnerabilities: Sensitivity t in water quality, fragmentation and loss of habitats, increased exposure to
predication, threatened spegi ceptible to changes and damage.

Climate risk summa
Current climate risk ected to have minor consequences on inland water ecosystems and species at the state
erable to pressure from human activities. Climate change is likely to resultin

moders by 2030 and 2050, and major consequences by 2090 due to projected increases in chronic

are

temp equency/intensity of extreme rainfall events that will further increase vulnerability. The
con g this is high, as there is medium scientific evidence and a high level of agreement within the
availablelevidence. Evidence both globally and in Australia indicates that climate drivers are creating conditions that
aquatic species are poorly adapted to, and that future conditions are likely to exceed the tolerance levels of some

species. There is limited evidence regarding aquatic species endemic to Tasmania. The current adaptation measures
are largely provided through national and state legislation and regional/local scale management plans. Current state
level actions provide a coordinated approach to managing chronic climate risks to inland water ecosystems and
species. However, further state level action is required to incorporate acute climate impacts. As a result, the
adaptation shortfall has been rated as partial. The adaptation urgency has been rated as Tier 1: Ready to Act
highlighting the imminent action required to manage the risk.

Related impact statements:
e Natural: Terrestrial ecosystems (N2), native ecosystems (N5), alpine ecosystems (N6), mining (NT1),

renewable energy development (NT2), waste systems (NT3), water quality and biodiversity (NT4)
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® Social: Cultural heritage (S4)
e Economic: Land-based primary sector (E4)
e  Built: Stormwater and sewage systems (B4)

Justification and evidence

Inland water ecosystems (lakes and riverine) are vulnerable to changes in flows rates and variability, that impact
water quality through the transport of sediment, nutrients, and other contaminants. Inland water ecosyste
already under pressure from human activities including agriculture, urbanisation, and hydro-power gener,
Chronic risks from reduced water availability and higher temperatures will increase the degradation of infand
ecosystems and compromise the viability of some species. Acute extreme rainfall events will heigh si

(1]

sediment transport, deteriorating water quality and potentially fragmenting or reducing habitat

Current context
* Inland water ecosystems and species are threatened by both acute and chronic climate events:€hronic
changes in precipitation may impact water availability and water quality. Gradual ongoing changes to
rainfall and temperature potentially result in lower soil moisture, increased d h ditions, reduced
stream and river flows and vegetation drying out. Increases to the intensity ency of extreme
ansport. Increased

and sediment inputs.

e events. For example,
bushfires near Lake Vera, Western Tasmania, initially altered cover in the surrounding terrestrial
environment. However, subsequent rainfall resulted in su ff and sediment transport that washed
material into the aquatic environment causing impactsito nutrient loads, water acidity, and restrictions to
light availability (Beck, et al., 2019).

A in total annual rainfall and a change in seasonal

autumn (Grose et al., 2010). Total annual rainfall in

t coast, to less than 500mm on the east coast (Tozer
sland has been noted to impact some wetlands, lagoons,

variability, with the greatest reductions occ
Tasmania ranges from more than 3,000 mm
et al.,, 2018). Reduced total annual rai

and streams (Department of Primary rigs, Water and Environment, 2003; Department of Primary
Industries, Water and Environ 2
e  River health in Tasmanian catc assessed using the Tasmanian River Condition Index (TRCI) and the

Australian River Assessm
including: aquatic life (fi
overbank flow), ph
vegetation) (Dep

ste SRIVAS). TRCI examines four key components of river condition
-invertebrates, algae), hydrology (low flow, floods, seasonal flow,
annel, bank, bed material and flow type), and streamside zone (riparian
ural Resources and Environment, 2022). Together these components

determine ec caleondition of rivers and streams, which can also be assessed through the sampling
of aquatic macroi rates under the AUSRIVAS methodology. As aquatic macroinvertebrates are

sensitiv nges in habitat and water quality, their presence or absence provides an indicator of

argest increases in severity of hazards projected under a high emission scenario (SSP3-7.0).

e The greatest increase to drought conditions and reduced rainfall are projected for the central plateau (all
seasons), and west coast (summer). These areas are likely to be impacted by reduced river flows, increasing
the vulnerability of ecosystems to heightened water temperatures, reduced dissolved oxygen
concentrations and a deterioration in water quality resulting from reduced mixing.

e The greatest increases in rainfall intensity and frequency are projected for the south-west and north-east.
These areas are likely to be impacted by increases to peak river flows, potentially enhancing channel
erosion, sediment transport, river instability, incision, and braiding.

® Increasing severity of physical hazards will likely affect inland water ecosystems and species through
impacts to river health and ecological conditions brought about by increased water temperatures, changes
to sediment transport, and potential declines in water quality following extreme events (such as bushfires).
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Existing adaptation responses

Justification of adaptation urgency rating

The most vulnerable locations will be those without some level of adaption measures to protect against
future exposure.

Changes to the natural hydrological regime may create conditions that exceed the tolerance levels of some
aquatic and riparian species. This has the potential to fragment and reduce habitats, compromising the
viability of some species. A reduction in rainfall and longer periods of drought may increase exposure of
aquatic species to predators. Reduced stream flows can lower surrounding groundwater levels, threatening
riparian vegetation. Reductions in vegetation can consequently reduce surrounding habitat and lead to
erosion into streams and rivers (Department of Primary Industries, Parks, Water and Environment, 2

National and state level legislation and actions: National Water Quality Management Strateg
for Fresh and Marine Water Quality, State Policy on Water Quality Management 1997, Im
Adaptation to Climate Change in Terrestrial and Freshwater Natural Environments in T
Heritage Strategy for Tasmania (2013-2030), Rural Water Use Strategy (RWUS)
Regional/local scale responses: Mersey River Catchment Water Management Plan
Crescent Water Management Plan.

National and state methodologies for assessing river health and ecological ¢
River Condition Index (TRCI) and the Australian River Assessment System (A

it : such as Tasmanian

Consequence — Moderate in 2030: Climate impacts are projected to
water ecosystems and species by 2030. This will likely be drive
extreme heat events, as well as changes in precipitation rate
of these changes will impact the flow rate and species viabili
health and quality of these ecosystems. Consequence i

an additional effect on inland water ecosyste
Confidence — High: The confidence in the assg
agreement, particularly relating to how cha

tolerance thresholds. There is alsoam evidence

Adaptation shortfall — Partial: There | and state legislation and regional- and local-scale action in
place to provide a coordinated a regarding the management and protection of these ecosystems
and the species that reside in t ronic climate risks. However, further state level action is required

to mitigate future changes to a climate risks to inland water ecosystems and species. As a result, this
creates a partial shortfa
Adaptation urgency - Tie dy to Act. Further state level action is required to identify the most
vulnerable region and to ensure a coordinated legislative approach that produces beneficial
management act r acute risks to inland water ecosystems and species. This is particularly pertinent
given the projeete ses in the intensity, frequency, and cascading impacts of climate driven events

e t and extreme rainfall.

such as

sks to terrestrial ecosystems and species

N2: Risks to terrestrial ecosystems and species

PHYSICAL - ACUTE: Risks to terrestrial ecosystems and species due to extreme weather events (extreme rain
and floods, bushfires, extreme heat, storms, storm surge) causing the fragmentation of, damage to, or loss of
habitats and leading to ecosystem shifts/changes.

PHYSICAL - CHRONIC: Risks to terrestrial ecosystems and species composition/stability due to changes in
chronic rainfall and temperature, drought conditions, water availability and evaporation impacting resilience
and leading to ecosystem shifts/changes.
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Adaptation Adaptation
shortfall urgency

Consequence Confidence

Current: Moderate

Overall: High

Partial Tier 1: Ready to
Agreement Evidence Act

2030
Moderate

2050
Moderate

High

Risk/Opportunity summary and associated impact statements

Key hazards (regions exposed):
e  Bushfires: Current (East and South), Future (North and Central)
e  Chronic temperature: Current (North-east, North-west, Islands), Future (Coast and Islands
®  Chronic rainfall and drought: Current (East), Future (North-west and Islands).

niche/range, shifts in
le to changes and

Key vulnerabilities: Sensitivity to changes in temperature and rainfall, shifts in species pue
behaviour and physiology, fragmentation, and loss of habitats, threatened species m @
damage.

Climate risk summary:
Terrestrial impacts encompass all land-based ecosystems (e.g., alpine, | nd, coastal, and agricultural
land). Note some are explored in more detail in other impact statemefits. t climate risks are expected to have

may cause irreversible damage to ecosystems through habitat a . Climate change is likely to result in
moderate consequences by 2030 and 2050, and major¢e y 2090 due to projected increases in chronic
temperatures and the frequency/intensity of extremegWeather events, further increasing species' vulnerability. The

confidence supporting this assessment is high, as there edium evidence and a high level of agreement within the
available evidence. Evidence indicates that cli Ve : already causing substantial impacts through natural
disturbances and creating conditions that terr: cies and ecosystems are poorly adapted to. Current
adaptation measures are largely provide o nal and state legislation and regional/local management plans.
However, there is no coordinated statewid or managing terrestrial ecosystems and species that considers
future climate impacts. Therefore, on shortfall has been rated Partial. The adaptation urgency has been rated
as Tier 1: Ready to Act highlighting th rent level of response is insufficient to address the risk.

Related impact statemen
e Natural: Infand cdsystems (N1), risks to coastal ecosystems (N3), native ecosystems (N5), alpine

ecosystems ( T1), renewable energy development (NT2)

Social: and wellbeing (S2), physical safety and wellbeing (S3), cultural heritage (S4)

sses and public organisations (E1), land-based primary sector (E4)

r and sewage systems (B4), transport networks (B6)

Justification and evidence

Current context

e Terrestrial species are already changing due to climate. Plant species have been migrating southward
(Southern Hemisphere) due to temperature increases. (Webstoy, et al., 2024) This has cascading
consequences such as new species outcompeting current species within the new temperature zones
(Paquette & Hargreaves, 2021). In the Southern Hemisphere, the southern limit is effectively determined by a
species’ tolerance to cooler temperatures (Paquette & Hargreaves, 2021) meaning rising minimum
temperatures for optimal growth limit the viability of existing species. Tall eucalypt forests are an example of
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terrestrial species already under threat, as rising temperatures that exceed historical temperature ranges
have caused a decline in forest productivity (Wardlaw, 2024).

Rising temperatures mean that terrestrial species need to either adapt to warmer climates or become
endangered/extinct locally (Corlett & Westcott, 2013). For example, species are more likely to migrate where
possible (Parmesan & Yohe, 2003). However, Tasmania is the southern limit for Australian ecosystems
meaning there is nowhere for these species to migrate.

Future context

Species in high altitude areas are facing habitat reduction due to increasing temperatures and declifiing snow
coverage. Habitats most at risk are those in alpine and sub alpine regions (Climate Commision, 2013):

Button grass moorlands are an extremely flammable peatland variety that are home to endemig species‘on
the west coast of Tasmania. These peatlands are also one of the most effective storages of'global carbon.
Increasing severe fire weather conditions and expected increasing fire intensity will afféctnumeroussaspects
of this ecosystem, including the release of substantial amounts of stored carbon (Department of Primary
Industries, Parks, Water and Environment, 2010a).

Increased temperatures will likely cause the increased incidence of pests, disease,@nd pathogens. As an
island state, Tasmania benefits from a much lower risk of mainland terrestrial speciesimigration. However,
temperature changes will see species migration within Tasmania, threatening existing ecosystem composition
in affected areas (Department of Primary Industries, Parks, Water and Environment) 2010a).

Existing adaptation response

National and state level legislation and actions: Implementing Adaptationto Climate Change in Terrestrial

and Freshwater Natural Environments in Tasmania, Bushfires@and Climate Change Research Project, Natural
Heritage Strategy for Tasmania (2013-2030).

Regional/local scale responses: TWWHA Management Plan 2016, TWWHA Natural Values Climate Change

Adaptation Strategy 2021-2031, TWWHA Fire Management Plan:

Justification of adaptation urgency rating

Consequence — Moderate in 2030: Climate impacts'are projected to have a moderate impact to terrestrial
ecosystems and species by 2030. This willilikelylbe driven by changes in temperature, pushing species past
established temperature niches and increasing species mortality. An increase in the number of extreme
weather events, such as bushfiresgis also likely to see substantial habitat and species life loss. Consequence is
projected to remain moderate in 2050pand increase to major in 2090, as climate risks increase in intensity
and frequency. Cascading impacts'have an additional effect on terrestrial ecosystems and species.
Confidence — High: The ¢onfidéncéinthe assessment of this risk is high, which is strongly driven by the high
level of agreement as to*haoW climate impacts create natural disturbances and conditions that existing species
are poorly adapted'toodTheresis also a medium level of evidence.

Adaptationshortfall& Partial: While there is national and state legislation, as well as regional and local scale
actions regarding the;management and protection of these ecosystems and the species that reside in them,
there is no*¢oerdinated approach to mitigating future climate risks to terrestrial ecosystems and species. This
creates(a paftial'shortfall.

Adaptation urgency - Tier 1: Ready to Act. Further state level action is required to ensure a coordinated
approach to manage future risks to terrestrial ecosystems and species, given the projected increases in
itensity, frequency, and cascading impacts of climate driven events.
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5.5.1.3 N3 Risks to coastal ecosystems and species

N3: Risks to coastal ecosystems and species
e  PHYSICAL - ACUTE: Risks to coastal ecosystems and species (beaches, sand-dunes, wetlands, and estuaries)
due to extreme weather events (storm surge) causing the fragmentation of, damage to, or loss of habitats
and leading to ecosystem shifts/changes.
e  PHYSICAL - CHRONIC: Risks to coastal ecosystems and species (beaches, sand-dunes, wetlands, and
estuaries) due to ongoing sea level rise causing the fragmentation of, damage to, or loss of habitats@nd
leading to ecosystem shifts/changes.

Adaptation

Consequence Confidence Adaptation shortfall
irgency

Current: Minor

Overall: High

Tier 1: Ready to

2030 2050 2090 Agreement Evidence Act
Minor Moderate Major

High

Risk/Opportunity summary and associated impact statements
Key hazards (regions exposed):
e Storms: Current (North), Future (North and Islands)
e Storm surge: Current (North-west), Future (North-east, Eas
e Sea level rise: Future (East and North-east)

Key vulnerabilities: Erosion and tidal inundation, fragm ation and loss of coastal habitats, saltwater intrusion,
migrating and threatened species most susceptible tc @ and damage.
Climate risk summary:

Sea level rise and storm surge events are currently expected to have minor consequences on coastal ecosystems and
species. This rating is projected to contiglie “After 2030, sea level rise is projected to accelerate and extreme
storm surge events are projected to be more frequent, which will increase vulnerability due to the decline in
habitable areas. As a result, the c rated moderate by 2050 and extreme by 2090. The confidence
supporting this assessment is hi is medium evidence and a high level of agreement within the available
evidence. There is consider, that climate drivers are likely to reduce the availability of coastal habitats,
threating the survival of s eading to increased migration. Current adaptation measures are largely provided
through national and i n and regional/local scale management plans. However, there is not a coordinated
statewide plan for_m coastal water ecosystems and species that factors in future climate impacts. Therefore,
rated partial. The adaptation urgency has been rated as Tier 1: Ready to Act as the
ation and eventual major consequence require more and new adaptation measures to

>

energy development (NT2)

e Social: Mental health and wellbeing (S2), physical safety and wellbeing (S3), cultural heritage (54)

e Economic: Businesses and public organisations (E1), land-based primary sector (E4), fisheries and aquaculture
(ES),

®  Built: Stormwater and sewage systems (B4), transport networks (B6)

Justification and evidence
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Current context

e Coastal ecosystems are vulnerable to climate change through coastal inundation and erosion that causes the
fragmentation, damage, or loss of habitats. Coastal ecosystems are already under pressure from human
activities including coastal developments and land-use changes that clear vegetation, heighten erosion, and
reduce water quality, directly impacting the availability of coastal habitats. Chronic risks from ongoing s€a
level rise include increases to flooding and erosion, shifting sand dunes and beaches, and the deteriofating
water quality of estuaries, lagoons, and coastal wetlands. Sea level rise also increases the risk from acute
storm surge events that are likely to increase in frequency, putting additional stress on coastal ecosystems
through heightened erosion and sediment transport. This is likely to reduce the availability of'cdastal
habitats, potentially leading to the landward migration of some species, while threateningthe survival of
species that are restricted to the coastal zone.

®  Qver 25 per cent of the Tasmanian coastline is at risk from inundation and erosion, sand duhemobility, rock
falls and slumping as a result of sea level rise and storm surge associated with climat@ change. Several species
of shorebirds and small terns have been identified as at risk at the Tasmanian coast.

e Sea levels around Tasmania have risen at an average rate of 2.1 + 0.2 mm/yearfantheperiod 1966 to 2009,
increasing to an average of 3.1 £ 0.6 mm/year for the period 1993 to 2009. (Mclines) et'al., 2016)

e The 1-in-100-year storm surge events are typically 2.1 to 3.2 m high alongthe Tasmanian coast. The most
severe storm surge events are likely to occur in the North-west (Kentish, Latkobe, Burnie, Central Coast), and
Launceston (Meander Valley) regions.

Future context

e Inthe future, sea levels are projected to rise by up to 10 cimby 2030, 22 cm by 2050 and 57 cm by 2090. The
largest increases are projected in the high emission scenario. The regions with the greatest increases of sea
level rise by 2050 are East (Sorell, Glamorgan-Spring Bay,ilasman), North-East (Break O’Day), and Hobart
(Brighton).

e The 1-in-100-year storm surge events are projected,to increase in frequency and occur every 74 years by
2030, every 19 years by 2050 and every 2 yeats by 2090. The regions with the most frequent storm surge
return periods by 2050 are North-east (BFéak O’Bay), East (Glamorgan-Spring Bay), Flinders Island, North-
west (Waratah-Wynyard), and Hobart (Hebart) Kingborough).

e Increasing severity of sea level riserandiincreasing frequency of extreme storm surge events will likely have a
negative impact on coastal ecosystemsiand species in the future. This is due to flooding and erosion, reduced
water quality, sediment depesition, shifting sand dunes, and increased migration and/or an increased
mortality rate of some cgastal'species. Sea level rise may also lead to the expansion of wetlands and lagoon
areas. This will likely pose afdirectrisk to coastal ecosystems, including dunes, estuaries, salt marshes, dry
coastal vegetation) beaches,;aid coastal cliffs, threatening the survival of many species that are restricted to
these coastalzones.

Existing adaptation'response
e National and state level legislation and actions: Implementing Adaptation to Climate Change in Terrestrial
and Freshwatef'Natural Environments in Tasmania, Natural Heritage Strategy for Tasmania (2013-2030),
Tasmanian State Coastal Policy 1996, Tasmanian Coastal Adaptation Pathways Project.
e “ORegional/local scale responses: STCA Regional Strategy — Adapting to a changing coastline in Tasmania.

Justification of adaptation urgency rating

e Consequence — Minor in 2030 but Major in 2050/2090: Climate impacts are projected to have a minor
consequence to coastal ecosystems and species by 2030. While sea level rise will have a minor impact in the
short term, this impact will quickly evolve, becoming of moderate consequence in 2050, and of major
consequence in 2090. Additionally, as sea levels rise at an accelerating rate, the associated storm surges will
increase in frequency and intensity, leading to the decline in coastal habitats, and increased migration of
coastal species.
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e Confidence — High: The confidence in the assessment of this risk is high, which is strongly driven by the high
level of agreement as to how sea level rise and storm surges diminish coastal habitats and negatively affect
coastal species. There is also medium level of evidence.

e Adaptation shortfall — Partial: While there is national and state legislation, as well as regional and local scale
actions regarding the management and protection of these ecosystems and the species that reside in them,
there is no coordinated approach to mitigating future climate risks to coastal ecosystems and species. As a
result, this creates a partial shortfall.

e  Adaptation urgency - Tier 1: Ready to Act. Further state level action is required to provide a coordina
approach to manage future risks to coastal ecosystems and species, given the rate of sea level rise@nd
associated increase in storm surge frequency and intensity.

5.5.1.4 N4 Risks to marine ecosystems and species

N4: Risks to marine ecosystems and species

affecting nutrient availability and growing conditions, species composii recovery and leading to

ecosystem shifts/changes.
e  PHYSICAL — CHRONIC: Risks to marine ecosystems and species due tg changes (ocean temperature,
acidification, oceanic mixing) affecting nutrient availability and growi tions, species composition,

resilience/recovery and leading to ecosystem shifts/changes.

Adaptation

Consequence Confidence Adaptation shortfall
urgency

Current: Moderate
Overall: Very High

Partial Tier 1: Ready to

2030 Agreement Evidence Act

Moderate
Higl High

Risk/Opportunity summary and associated impact statements
Key hazards (regions exposed):
® Sea surface temperatu East and North-east), Future (East, North-east and Islands)
e  Marine heatwave st, North-east and Islands), Future (East, North-east and Islands)
®  Ocean acidity: ligegions)

ity to changes in ocean temperature and acidity, fragmentation and loss of habitats,
tion, shifts in species preferred niche/ranges, encroachment of non-endemic species,
usceptible to changes and damage.

ature increase, acidification and ocean mixing. There is a higher level of vulnerability for marine
environments which are also exposed to human activities including ocean-based aquaculture, fishing, land-based
discharge of nutrients and pollutants, in addition to those where invasive pests have been introduced. Current climate
risks are expected to have moderate consequences for marine ecosystems. Climate change is likely to continue
having moderate consequences through to 2030, before consequences increase to major by 2050 and extreme by
2090. The confidence supporting this assessment is very high, as there is a high level of evidence and a high level of
agreement. Evidence indicates that climate drivers are already causing substantial impacts, with numerous
Tasmanian-specific studies indicating that rising ocean temperature and marine heatwaves are impacting marine
ecosystems and species. Current adaptation measures are mainly provided through national and state legislation and
some localised/species specific plans. However, there is no coordinated statewide plan for managing marine
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ecosystems and species that considers future climate impacts. Therefore, adaption shortfall has been rated partial.
The adaptation urgency has been rated as Tier 1: Ready to Act, highlighting the need to develop new and stronger
actions to protect Tasmania’s marine ecosystems and species.

Related impact statements:
e Natural: Inland water ecosystems (N1), coastal ecosystems (N3), native species (N5), mining (NT1)
e  Social: Mental health and wellbeing (S2), cultural heritage (S4)
e  Economic: Land-based primary sector (E4), fisheries and aquaculture (ES)

Built: Stormwater and sewage systems (B4)
Justification and evidence
Current context

e Tasmania’s marine environment is already under pressure from human activities including o
aquaculture, fishing, land-based discharge of nutrients and pollutants, and the introduction o

lobster habitat. Warming waters favour population expansion of sea
increasing threat to existing biodiversity (Climate Commision, 2013).
® There has been a strong long-term warming trend in Tasmanian watefs
greater than the global average (Holbrook & Bindoff, 1997). Warming % gast coast and in the North-East
an current (Ridgway, 2007) and
iver, et al., 2017).
e Recent marine heatwaves saw an increase in the mortalit ish and molluscs. The marine heatwave is
believed to be a leading cause of the outbreaks of Pacifi

including 48 species with major distributiona
2015).
e This includes the incursion of sea urc atisubsequently overgraze on sea plants creating barren reefs.
Barren reefs in eastern Tasmani eased by ~10.5 per cent between 2002 and 2017 (Ling & Keane,
2018).
e  Further, there have been

e]p forests have declined by 95 per cent around Freycinet and Maria Island, and 98
y Island (Johnson, et al., 2011).

e  Greater increases to sea surface temperatures off the east coast and in the north-east region of Tasmania
caused by the southward extension of the East Australian Current will bring warmer water south (Grose, et
al., 2010a).

e Both acute and chronic impacts increase towards the end of the century and are likely to lead to regional
shifts in ecosystem composition and the abundance/distribution of species.

e There is pressure on current species that may become maladapted to changing conditions and face increasing
competition from species moving south to find refuge. This impact may be compounded by existing pressures
of human activities, including ocean-based aquaculture, fishing, land-based discharge of nutrients and
pollutants, and the introduction of invasive species. An example of this is the long spined sea urchin, which is
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highlighted above. Warming waters favour population expansion of sea urchin populations, creating an
increasing threat to existing biodiversity (Climate Commision, 2013)

Existing adaptation response:

National and state level legislation and actions: Natural Heritage Strategy for Tasmania (2013-2030), Living
Marine Resources Management Act 1995, Climate Change — Marine Resources Impacts and Adaptation,
Sustainable Marine Research Collaboration Agreement (SMRCA) Strategic Plan for 2022-26, SMRCA Fishgries
and Aquaculture Assessments, South-east Commonwealth Marine Reserves Network — Management Plan
2023-2033.

Regional/local scale responses: Regional Natural Resource Management (NRM) Projects (e.g., NRM Seuth
project to tackle long spined sea urchins), Recovery Plan for Three Handfish Species.

Justification of adaptation urgency rating

Consequence — Moderate in 2030: Climate impacts are projected to be of a moderate conséguence to
Tasmania’s marine ecosystems and species by 2030. This is particularly supported by_existing euidence of the
impact that recent marine heatwaves have had on the ecosystem. Climate impacts,are projected to become
major in 2050 and extreme by 2090, as rising ocean temperatures, increasing acidification and more frequent
and extreme marine heatwaves negatively harm the marine ecosystem and important Tasmanian species.
Confidence - Very High: The confidence in the assessment of this risk isiery high, as/there is both a high
level of agreement and high level of evidence, with numerous studiesg@lating toithe impacts of marine
heatwaves being completed in Tasmania.

Adaptation shortfall — Partial: While there is national and stated@gislation,@s well as regional and local scale
actions regarding the management and protection of these e¢osystems and the species that reside in them,
there is no coordinated approach to mitigating future climate risks to marine ecosystems and species. As a
result, this creates a partial shortfall.

Adaptation urgency - Tier 1: Ready to Act. Further statellevel action is required to provide a coordinated
approach to manage future risks to marine ecasystems andSpecies, given rising ocean temperatures,
increasing acidification and more frequent and"extreme marine heatwaves.
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5.5.1.5 N5 Risks to native ecosystems and species

N5: Risks to native ecosystems and species due to chronic climate changes

e  PHYSICAL - CHRONIC: Risks to native ecosystems and species due to chronic temperature/precipitation
changes enhancing biosecurity risks through the spread, survival and establishment of invasive species, pests,
pathogens, and diseases.

Adaptation Adaptation

Consequence Confidence shortfall urgency

Current: Moderate
Overall: Very High

2030 Partial

Agreement Evidence
Moderate

High High

Risk/Opportunity summary and associated impact statements

Key hazards (regions exposed):
e  Chronic temperature: Current (North-east, North-west, Islands), Fut
e  Chronic rainfall and drought: Current (East), Future (North-west and

Key vulnerabilities: Sensitivity to changes in temperature and rainfall,‘hifts in‘'§pecies preferred niche/range,
encroachment of non-endemic species, shifts in behaviour and physielogypfragmentation, and loss of habitats,
threatened species more susceptible to changes and damage.

Climate risk summary:

Current chronic climate risks are expected to have
existing vulnerabilities to climate related biosecurit
pathogens, and diseases. Climate change is like]

e consequences on native species. This is because of
as habitat loss from invasive species, harmful
aving moderate consequences through to 2030, before

increasing to major consequences by 2050 an . Projected increases to chronic temperatures and changes to
precipitation patterns are likely to create gondi t native species are poorly adapted to and potentially enhance
the reproduction, survival and spread o emic species and pathogens further increasing the vulnerability of

native species. The confidence sup is @assessment is very high, as there is a high level of evidence and a high
res are largely provided through national and state legislation and

ever, there is no coordinated statewide plan for managing the threat of

tal health and wellbeing (S2), physical safety and wellbeing (S3), cultural heritage (54)
nomic: Businesses and public organisations (E1), land-based primary sector (E4)

e Built: Stormwater and sewage systems (B4)

Justification and evidence
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Tasmania’s native species are vulnerable to chronic climate change, including long-term decreases in rainfall and
chronic temperature rise. Native species are already under pressure from human activities including agriculture,
urbanisation, and deforestation. Chronic risks from reduced water availability and higher temperatures may increase
the degradation of the natural habitat for native species. Temperature rise may also move species past their
temperature optimums which may threaten their livelihood or force them to migrate. Increased stress in native
species because of these climate risks and their impacts will increase vulnerability of native species to pests and
diseases. At the same time, temperature rise directly affects pest’s reproduction, survival and spread, increasing the
risk of outbreaks and exposure of native species to pests.

Current context

Climate risks are likely already impacting the emergence of diseases in Tasmania. In the past12\years,
Tasmania has experienced an increase in wildlife diseases, such as the Devil Facial Tumelr Disease and
Chytridiomycosis that threaten the Tasmanian devil and native frogs. There has also beenanfincrease‘in plant
pathogens, such as the emergence of the root-rot soil pathogen (Phytophthora cinnamomic). €urrently, this
pathogen is limited to localities suitable for its reproduction and growth, typically afeas below 700m
elevation or with over 600mm of rainfall per year. However, raising temperatures and shifts to rainfall
patterns, along with changes to other factors such as soil microflora, could exacerbateiincidences including
the ability to survive at higher altitudes than present (Department of Psimarny Industties, Parks, Water and
Environment, 2010a).

Plant species in Australia have been moving southward with rising temperatres. Migration of species may
lead to increased competition between species and potentially lead taithe dominance of the invading
species, particularly with changing climate conditions. The survival efispecies at cooler regions depends
largely on their tolerance to minimum temperatures. Chropic temperature rise increases the minimum
temperature and therefore allows new species to thrive.

Rising temperature and increased water stress can als@jcause stress in flora and fauna, making them more
vulnerable to pests and diseases. High tempetature stressinglants has been shown to limit plant growth,
metabolism, and productivity worldwide.

Annual mean temperatures in Tasmania havgincreased by 1.1°C since 1910, or approximately 0.1°C per
decade since the 1950s, this rise is lower thanithe average for Australia of 0.16°C per decade.

Total annual rainfall in Tasmania rangés from more than 3,000 mm on the west coast, to less than 500mm on
the east coast. Since 1975 Tasmania hasfexperienced a reduction in total annual rainfall and a change in
seasonal variability, with the greatest reductions occurring in autumn.

Future context

Increased temperatures willdikelyscause the increased incidence of pests, disease, and pathogens. As an
island state, Tasmaniapdoes benefit from being less affected by mainland terrestrial species migration. This
means there is a far laWenrisk of interstate species, pests and pathogens migrating to Tasmania. However,
temperature'changes will see species migration within Tasmania, threatening existing ecosystem
composition.in affected areas (Department of Primary Industries, Parks, Water and Environment, 2010a).
Climatelchange.is expected to increase existing invasive species issues in Tasmania, with weeds and invasive
pests oftef favoured by events such as floods and fires. Increased CO: levels may also lead to increased root
development'in invasive weed species, which in turn can result in greater resistance to herbicides, favouring
thie'surviVial of invasive species over native species.

The average annual temperature is projected to rise by up to 2.5°C by 2030, 3.1°C by 2050, and 4.6°C by 2090
with the largest increases in the high emission scenario. The regions with the greatest increases by 2050 are
King Island, Flinders Island, East (Tasman, Glamorgan-Spring Bay), and North-west (Circular Head).

Under the high emission scenario, total annual rainfall is projected to change by -15 to +14 mm by 2030, -27
to +36 mm by 2050, and -97 to +58 mm by 2090. Total annual rainfall increases in the south but decreases
across the remainder of the State.

Increased temperatures and changes to rainfall patterns are likely to impact the water temperatures and
quality of freshwater ecosystems that may create opportunities for invasive aquatic plant species and
invasive aquatic animals. A key attribute altered by invasive plant species is the availability of light or
underwater penetration of sunlight. The emergence of invasive species may subsequently supress native
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species or have cascading impacts on ecosystem functionality. Monitoring river health is a key method for
combating invasive aquatic species.

Existing adaptation response
* National and state level legislation and actions: Natural Heritage Strategy for Tasmania (2013-2030),
Threatened Species Strategy 2000.
e Regional/local scale responses: TWWHA Biosecurity Strategy 2021-2031.
* National and state methodologies for assessing river health and ecological conditions: such as “Tasafani
River Condition Index (TRCI)” and the “Australian River Assessment System (AUSRIVAS)”.

Justification of adaptation urgency rating
e Consequence — Moderate in 2030: Climate impacts are projected to have a moderate i
ecosystems and species by 2030. This will likely be driven by changes in climate conditid
climate-related biosecurity risks. In 2050 and 2090 climate impacts are projected to have 3
consequence to native ecosystems and species. Climate models project major increases in temperature rise
and, in places, a major reduction in total annual rainfall. This increases the potentialimpacts to native species
from climate-related biosecurity risks. As these climate risks evolve, native speci xpected to face
conditions that they are poorly adapted to, increasing inter species competi g climatic conditions
may increase the reproduction rate and survivability of non-native pest
e Confidence — Very High: The confidence in the assessment of this ris
agreement, as well as a high level of evidence, with sources of high-g
state scale.
e Adaptation shortfall — Partial: There is some level of policy implemented currently, however
further investment is needed to accurately account for fu
approach that brings the biosecurity risk to native ecosyste

ith both a high level of
dence at a global, national, and

ecies down to a low magnitude.
ion is required to understand future climate
iosecurity risks to native ecosystem and

anging rainfall patterns and drought coupled with
blishment of invasive species, pests, and diseases

Adaptation = Adaptation
shortfall urgency

Consequence Confidence

urrent: Moderate
Overall: High

Tier 1:
Partial Ready to
Act

2030

Agreement Evidence
Moderate

High

Risk/Opportunity summary and associated impact statements

Key hazards (regions exposed):
®  Chronic temperature: Current and Future (All alpine regions)
®  Chronic rainfall and drought: Current and Future (All alpine regions).
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Key vulnerabilities: Sensitivity to changes in temperature and rainfall, shifts in species preferred niche/range,
encroachment of non-endemic species, shifts in behaviour and physiology, fragmentation, and loss of habitats,
threatened species more susceptible to changes and damage.

Climate risk summary:
Tasmania’s alpine ecosystems and species are exposed to chronic risks including changes in rainfall, temperature,

snow cover, and drought conditions. Many endangered and endemic species native to Tasmania’s alpine regions are
considered at a higher level of vulnerability due to small population sizes, geographical isolation, and limited

7

encroachment of non-endemic species seeking refuge. Current adaptation measures are largely provided through
national and state legislation and regional/local management plans for terrestrial ecosystems. Howeve
coordinated statewide plan for managing future climate impacts to alpine ecosystems and species. Therefore,

adaptation shortfall has been rated partial. The adaptation urgency has been rated as Tier 33Ready to Act highlighting

that the current level of response is insufficient to address this risk.
Related impact statements: ,‘I

e Natural: inland water ecosystems (N1), terrestrial ecosystems (N2), 1), renewable energy
development (NT2)

e  Social: mental health and wellbeing (S2), cultural heritage (S

e Economic: businesses and public organisations (E1), land-liased‘primary sector (E4)

Built: stormwater and sewage systems (B4), transportation orks (B6)

@ stween the altitudinal limit for tree growth and the nival
ajithe tree line is not typically well defined, there is no

Justification and evidence

Alpine ecosystems are typically found in mountainous
zone, the highest vegetation zone. However, i

permanent snow line and vegetation typically ugs to the summit. Consequently, the Risk Assessment also
includes areas of subalpine ecosystems e C such as Huon pines grow. In total there are approximately
11,700 ha of alpine and subalpine habit Tasmania, with vegetation growing from 750m in the southwest to

1400m in the northwest alpine regi
Tasmania’s alpine ecosystems ar
sclerophyll shrubbery, heath
populations that are geog

ominated by plant species including dwarf forest, conifer shrubbery,
erb fields. Many of the species are distributed within relatively isolated
olated from similar habitats, making them particularly vulnerable to climate

hazards. Rising temperatu re increasing pressures on alpine ecosystems such as the increased occurrence of
bushfires, which ende are poorly adapted to, and the encroachment of non-alpine flora and fauna that are
moving upward i io remain within suitable climatic conditions. (Auld, et al., 2022)

Currer

t few decades, Tasmanian alpine areas have observed a trend of steadily rising temperatures and
eclining rainfall leading to increasingly dry soil and vegetation. These are creating better conditions for
hfires to start and spread.

e  Bushfires in high altitude alpine ecosystems have caused irreversible damage to species of flora and fauna
that are not resilient to fire. King Billy Pines and Pencil Pines burnt by fire also have their seeds killed and the
peat soil in which they are grown becomes extremely damaged. Increasing bushfire frequency makes
regeneration impossible in these circumstances (Marris, 2016).

e Tasmanian alpine vegetation is typically slow growing and not well adapted to fires making the areas
particularly vulnerable. Many recent bushfires have caused substantial damage to alpine ecosystems causing a
decline in fire sensitive species including conifers (such as King Billy Pines and Pencil Pines).

®  Dry conditions and logging in the rainforest that surround these alpine ecosystems have also reduced the
ability of more fire resilient ecosystems to act as a firebreak (Marris, 2016).
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Other human impacts occur from the leisure activities (such as hiking) and livestock grazing that result in the
eating and trampling of vegetation, leading to an increase in areas of bare ground cover.

Future context

Climate projections indicate that the observed trend of increasing temperatures, declining rainfall and general
drying of alpine landscapes will continue to alter the composition and distribution of vegetation communities
(Slatyer, 2010).

Climatic changes also increase the potential for dry lightning and bushfires, with impacts increasing toWards
the end of the century, particularly under a higher emission scenario.

For alpine ecosystems, where the flora species are not adapted to fire regimes, this is likely to inereaseithe
mortality of plants and their seeds, destroy the peaty soil in which they grow, and subsequentlyimpact the
fauna that reside in this area.

Additionally, rising temperatures mean that terrestrial species need to either adapt to warmer/climates-or
become endangered/extinct locally (Corlett & Westcott, 2013). Species are likely to migrate where possible
(Parmesan & Yohe, 2003) resulting in many alpine species facing increasing competition due tejthe expansion
of non-endemic species to higher altitudes.

Existing adaptation response

National and state level legislation and actions: Bushfires and Climate‘ChangefResearch Project, Natural
Heritage Strategy for Tasmania (2013-2030).

Regional/local scale responses: TWWHA Management Plan 2016, TWAWHA Nagural Values Climate Change
Adaptation Strategy 2021-2031, TWWHA Fire Management Plan®

Justification of adaptation urgency rating:

Consequence — Moderate in 2030: Climate impacts arg projected to have a moderate consequence to alpine
ecosystems and species by 2030. While this is not a change to the current level of impact experienced in
alpine regions in Tasmania, this impact will quickly evolve as‘chronic climate changes such as rising
temperatures, a loss of snow cover, changinggfainfall patterns and drought place stress on alpine and sub-
alpine regions. Climate impacts will have an increasing effect on alpine ecosystems and species over future
time horizons, becoming a major conseguience by,2050 and extreme by 2090.

Confidence — High: The confidence inthe@ssessment of this risk is high. This is driven by the high level of
agreement on the vulnerability ofialpine ecasystems and species to climate changes. Factors such as limited
room for species adaptation, and eacreachment from species outside of the alpine region increase
vulnerability. There is also agmedium lgvel of evidence.

Adaptation shortfall — Partial: While'there are state and regional actions and initiatives regarding the
management and protection of thése ecosystems and the species that reside in them, there is no coordinated
approach to mitigating futures€limate risks to alpine ecosystems and species. As a result, this creates a partial
shortfall.

Adaptation urgencysTier 1: Ready to Act. Further state level action is required to provide a coordinated
approachfto'manage future risks to alpine ecosystems and species given rising temperatures, a loss of snow
cover, changingrainfall patterns and drought coupled with constraints to species adaptation in the alpine
region.

PUBLIC

102



5.5.2 Natural domain - Transition risks

5.5.2.1 NT1 Risks to the natural domain from mining of critical minerals

NT1: Risks to natural domain

Risks due to the mining of critical minerals impacting biodiversity, inland water, terrestrial ecosyste rine
ecosystem, and natural heritage.

Adaptation

Ad i
shortfall aptation urgency

Consequence Confidence

Current: Minor

2030 2050 Tier 4: Monitor

X Agreement Evidence
Minor Moderate

(N

Risk/Opportunity summary and associated impact statements
Key drivers (region exposed):

e Demand for critical minerals: Currently (North-west and'Worth), Future (North-west and North),

Key vulnerabilities: Existing impact from historic ming ions, and unique and sensitive ecosystems, threatened

species more susceptible to changes and damage.

Climate risk summary:

Rapid growth in the demand for critical
copper) provides new opportunities for
vulnerable to disturbances. Under,
growing 350 per cent by 2040 compa é

, graphite, cobalt, nickel, manganese, rare earth metals and
g sector. Tasmania has unique and sensitive ecosystems making them
s scenario, mineral demand for use in EVs and battery storage is high,
o current demand (IEA, 2024a). Current exposure to potential impacts has
d demand for minerals is likely to result in minor consequences by 2030, and
moderate consequences b 50. onfidence supporting this is medium as there is medium evidence and a
impact of mining within the available evidence. Current response measures in place
are largely provided by ental regulation. Adaptation shortfall has been rated as a partial shortfall due to the
potential for co prigsities to overrule environmental concerns in the development of mining operations. The
adaptatiomurge ting is Tier 4: Monitor, due to the relatively low consequences in 2030. Uncertainty in Tasmania’s

ipa neral trade may change the potential magnitude of impacts to Tasmania.

Natural: Inland water ecosystems (N1), terrestrial ecosystems (N2), marine ecosystems (N4), native ecosystems

(N5), renewable energy development (NT2), water quality and biodiversity (NT4)

e Social: Mental health and wellbeing (S2), physical safety and wellbeing (S3), cultural heritage (S4),

e Economic: Businesses and public organisations (E1), land-based primary sector (E4), ocean-based aquaculture
and fisheries (E5), economic growth (ET4)

e Built: Contaminated sites (B3)

Justification and evidence

Current context
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Future context

Existing adaptation responses

Justification of adaptation urgency rating

Environmental issues associated with mining operations can include the long-term management of tailings
dams, waste rock management including acidic and metalliferous mine drainage, dust and noise emissions,
surface and groundwater quality, protection of habitat during the development of mining activities and site
rehabilitation (EPA Tasmania, 2024).

Rapid growth in demand for critical minerals (lithium, graphite, cobalt, nickel, manganese, rare earth metals and
copper) provides new opportunities for the mining industry. This has been driven by rapid growth in solar PV,
energy storage and electric car sales. Demand for lithium tripled between 2017 and 2022, while demandgor
cobalt and nickel increased 70 per cent and 40 per cent respectively (IEA, 2023a).

Major commodities extracted in Tasmania include copper, gold, lead, iron, silver, tin, zinc, magnetite, and ultras
high purity silica flour (Office of the Coordinator General, 2024). The Australian Government and the Tasmanian
Government have strategies and programs to support economic opportunities through mininggef critical
minerals (Office of the Coordinator General, 2024; Export Finance Australia, 2024). Miningactivities are largely
restricted to the West Coast, the North-west and North-east of Tasmania (EPA Tasmania,2024).

In Tasmania there are examples of historic mining operations that have caused long-term logalised impacts to
ecosystems. Examples in Tasmania are associated mining activities that historically had no or limited
environmental regulation (activities pre-dating environmental protection acts legislated in the 1970s, 1980s and
1990s) (Nascimento, et al., 2023; Ashurst, 2018).

Under a low emissions scenario, mineral demand for use in EVs and batterystorage is a major force, growing
350 per cent by 2040 compared to current demand. For minerals, lithium seesjthe fastest growth, with demand
growing by over 8.7 times by 2040 compared to current demandjffollowed.by graphite, cobalt, and nickel
(around 2 to 4 times current demand). The expansion of electricity networks means that copper demand for grid
lines more than doubles over the same period (IEA, 2024a)hTasmania currently extracts 4 minerals that are
subject to increasing demand: copper, tin, zinc, and silica. It also has deposits of bauxite and nickel which form
part of the Government Critical Minerals Strategy.

The Federal Government has listed six mineralsion the Stratégic Materials List, of these Tasmania has a supply of
four, including copper, nickel, tin, and zinc.

Tasmania’s participation in future markets isidependent on several factors such as total market supply demand
balance, commodity prices, and the relative,cost,of@xtraction, transport, and processing of minerals from
Tasmania.

National and state leveldegislation‘and actions: Mineral Resources Development Act 1999, Mineral Resources
Regulations 2016, Mining (Strategic Prospectivity Zones) Act 1993, Environment Protection and Biodiversity
Conservation Act 2999, DRP.Gdideline for the Mining Industry, EPA Remediation Programs, Bunding and Spill
Managemeht Guidelifte, Good Practice Guide - Management of Acid and Metalliferous Drainage in Tasmania,
Washdown Guidelines,for Weed and Disease Control, Environmental Law Handbook, Nature Conservation Act
2002, National Parks and Reserves Management Act 2002.

Consequence — Minor in 2030: The impact of mining for critical minerals on biodiversity, inland water,
térrestrial’ecosystems, marine ecosystem, and natural heritage is expected to be minor by 2030. Current
management frameworks such as mining and environmental regulation provide some response to the risk. The
extent of increased in mining in Tasmania due to mineral demand is unclear due to factors such as geographic
location and relative cost of extraction compared to other jurisdictions. In 2050 there may be moderate impacts,
as demand for critical minerals increases.

Confidence - Medium: There is overall a medium level of confidence given levels of agreement surrounding the
impacts of this risk on the natural domain.

Adaptation shortfall - Partial: Currently, there may be partial shortfall in response to the risk. Response to the
risk is currently provided by national and state legislation. There may be uncertainties or unknown factors that
mean current response provisions are insufficient to fully manage the risk. There are vulnerabilities within the
natural domain in Tasmania increasing the susceptibility of ecosystems to change. In addition, there are legacy
impacts from historic mining operations that may worsen potential impacts from future mining operations.
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e Adaptation urgency — Tier 4: Monitor. Given the gaps in knowledge on Tasmania’s role in critical mineral
markets and partial shortfall in managing the risk, this risk should be monitored to understand if there are any
increases in risk levels. This risk should be reevaluated if the risk level as commodity markets evolve overtime.

5.5.2.2 NT2 Risks and opportunities related to renewable energy development

NT2: Risks and opportunities related to renewable energy development

Risks and opportunities related to renewable energy development impacting biodiversity, inland
ecosystems, and natural heritage.

Adaptatior

shortfol Adaptation urgency

Consequence Confidence

Current: Minor

Overall: Low

Tier 2: Investigate
Agreement Evidence then Act

2030
Moderate

2050
Moderate

Risk/Opportunity summary and associated impact statements

Key drivers (region exposed):
e Renewable energy development: Currently ( I, North-west, North-east), Future (Central, North-west,
North-east),

Key vulnerabilities: Unique and sensitive ecos 4 ened species more susceptible to changes and damage.

Climate risk summary:

There are risks and opportunities to the omain from the development of renewable energy in Tasmania.
Renewable energy development g diversity, inland water, marine ecosystems, and natural heritage through
the introduction of invasive spec loss, and reduced water quality. Potential opportunities include ecosystem

numerous proposed
coast, and central regio
exposure to imp

asmanian Renewable Energy Target legislates a target of 200 per cent by 2040. Current
ted in minor consequences. Increased development of renewable energy in Tasmania may
nsequences by 2030, and moderate consequences by 2050. The confidence supporting rating is
level of agreement on the impacts of renewable energy development, and low evidence.
gardlng risk to vuInerabIe species in Tasmania is Iow as is evidence to support consequences across

Related impact statements:
e Natural: Inland water ecosystems (N1), terrestrial ecosystems (N2)
e Social: Cultural heritage (S4), mental health and wellbeing (S2), physical safety and wellbeing (S3), skills (ST3,
ST5)
e  Economic: businesses and public organisations (E1), land-based primary sector (E4), ocean-based aquaculture
and fisheries (E5), economic growth (E4)
®  Built: health care and emergency services (B1)
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Justification and evidence

Current context
e The natural domain may be impacted by the development of renewable energy including wind (onshore and
offshore), hydro and solar technologies. Impacts may vary between technology types, with some impacts
common across technology types. Impacts common across technologies may include the introduction of
invasive species, loss of habitat, and reduced water quality (Abidur Rahman, 2022).
e Impacts from wind farms may include bird mortality. Impacts of hydro power stations may include

(Normyle, 2019).
®  Species that may be impacted in Tasmania include endangered endemic species, such as asmanian Wedge-
tailed Eagle, and critically endangered migratory species, such as the Swift Parrot and Ora 3
Tasmania Wedge-tailed Eagle has been documented as particularly vulnerable to the impactef wind farms. The
population of Tasmanian Wedge-tailed Eagle is currently estimated at 1000, with 200to 250 breeding pairs
(Threatened Species Section, 2024). It is currently uncertain whether population bers are decreasing,

increasing or stable. The adaptive capacity of endangered and critically enda
(Nature Trackers, 2024).

ies is considered low

e Tasmania has a long history of hydropower development, wi s hydroelectric power stations
established over the years. It is widely recognised that Tas i abundant renewable energy resources such
as hydropower and wind resources.

e  Wind energy has become an increasingly imp

®  Bass strait has been identified by the Depart limate Change, Energy, the Environment and Water as
one of six priority areas for the developmen ote wind. The area identifies over 10,000km?on the north
coast of Tasmania between Burnie an ~This may impact marine ecosystems with research currently
underway to identify the type and m de of impact (DCCEEW, 2024).

Future context
®  Future changes to renew.

ener; edominately project an increase in wind farm development. Impact is
enario with total capacity of wind farms increasing 150 per cent by 2030. Wind

e Tasmaniaa
industrial si ent of a hydrogen industry may further increase demand for renewable energy such as

rogen proposals may be located elsewhere in Tasmania, requiring access to water, land,

of ecosystems by renewable energy can vary in its impact and reversibility. Factors such as

ale, ecosystem sensitivity, and response measures influence the extent of disruption.

Existing adaptation responses

® National and state level legislation and actions: Environment Protection and Biodiversity Conservation Act
1999, Tasmanian Threatened Species Protection Act 1995, Renewable Energy Approval Pathway, Renewable
Energy Zone Mapping Important Places, Tasmanian Renewable Energy Target, Tasmanian Renewable Energy
Action Plan, Tasmanian Renewable Energy Coordination Framework, Hydrogen Action Plan.

Justification of adaptation urgency rating
e Consequence — Moderate in 2030: The impacts of renewable energy development to biodiversity, inland water,
terrestrial ecosystems, marine ecosystems, and natural heritage is expected to be moderate by 2030 due to the
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substantial change under a low emissions scenario and current management frameworks such environmental
regulation. In 2050 these may be moderate as renewable energy development is projected to slow after 2030.

e Confidence - Low: There is overall a low level of confidence due to medium level of agreement and low level of
evidence in some areas of potential impact (such as species population and location, and the impact of some
technologies such as offshore wind).

e Adaptation shortfall - Partial: There is existing legislation and regulation in place to manage risks associated
with infrastructure development on the natural domain, and further work underway to manage Tasmanian-
specific vulnerability for some aspects of renewable energy development (such as Renewable Energy
Mapping Important Places).

e Adaptation urgency — Tier 2: Investigate then Act. Given the gaps in knowledge on the species
implementation options and impact of some technologies on these species, further investi
understand the risks and opportunities for action.

5.5.2.3 NT3 Opportunities to optimise waste systems

NT3: Opportunities to optimise waste systems

Opportunities to optimise waste systems to reduce impacts on the environm ding reducing waste to landfill,
improved collection and increased recyclability for products.

Confidence Adaptation urgency

Overall: High

Tier 3: Continue to Monitor Current
Agreement Evidence Actions

Key drivers (region exposed):
e  Waste system improvements: (Metropolitan areas), Future (Metropolitan areas),

Key vulnerabilities: Endemic and d species, sensitivity to changes in water quality.
Climate risk summa z

Waste management ca ative impacts on the natural domain from leachate, stormwater runoff, landfill gas,
offensive odour, i nd litter. There are potential opportunities to reduce these impacts by reducing waste to
landfill, thi plémented through improved collection and processing systems, and through the increased
recycl he confidence supporting assessing this rating is high, as there is a high-level agreement and
med @ evidence supporting the benefit of improving systems and increasing circularity. Current adaptation
albhas been rated as partial shortfall in the realisation of this opportunity, and the adaptation urgency rating is
inue to monitor current actions. Tasmania has several initiatives underway that will realise aspects of this
opportunity (e.g. the diversion of FOGO from landfill), however, some actions require implementation (e.g. container

deposit schemes).

Related impact statements:
e Natural: Inland water ecosystems (N1), terrestrial ecosystems (N2), native ecosystems (N5), water quality and
biodiversity (NT4)
Social: Physical safety and wellbeing (S3)
Economic: Businesses and public organisations (E1), land-based primary sector (E4)
Built: Stormwater and sewage systems (B4)
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Justification and evidence

Current context
®  Waste management through landfill may impact groundwater, soil, or air through pollution (Mineral Resources
Tasmania, 2002).
e Resource recovery and recycling promotes efficient use of materials, efficient energy use and reduces emissions
(World Economic Forum, 2022). In 2022-23 around 500,000 tonnes of waste were disposed of in landfill

waste management.

e The National Waste Report 2022 found that Tasmania has a below average rate of recyc cling
rate of 50 per cent compared to an average across Australia of 60 per cent (Planet Ark, 202

e The 2019 National Waste Action Plan aims to support programs to meet seven tar, to improve the
sustainability of waste systems. There is opportunity within Tasmania to improve expand the National

Waste Targets. The targets in the National Waste Action Planincluded signifi sing the use of recycled

content by governments and industry and halving the amount of orga

economy activities, creating infrastructure to improve reuse, repair, bishment, implementing a
container deposit scheme, and developing sustainable procurem

Future context
e Improvement in the sustainability of product develop t andba drive to reduce emissions may create
opportunities to minimise impacts of waste on,the envir , through reductions in volume of waste to
ices. Opportunities occur under both a low and moderate
a low emission scenario.
Emissions scenario also relies on efficient resource use
emission products such as steel and aluminium.

emission scenario, with greatest opportunit
e  Ambitious emissions reduction associated w
with a higher degree of recycling, pa

Existing adaptation responses

e National and state level i actions: Australian Government’s 2019 National Waste Action Plan,
Tasmanian Waste and R covery Strategy 2023-26, Draft Waste Action Plan.

e Regional/local sc o Local government programs in include FOGO processing and recycling
initiatives.

Justification of ada
verall, there is a high level of confidence due to high level of agreement and medium level
e benefits to the natural domain of improved waste management systems.

ortfall - Partial: Existing strategies in place that respond to the opportunity include the Tasmanian
and Resource Recovery Strategy and Draft Waste Action Plan. There may be adaptation shortfall if action
ans (e.g. container deposit scheme) are not implemented.

aptation urgency - Tier 3: Continue to Monitor Current Actions. Tasmania has several initiatives underway
that will realise aspects of this opportunity. Monitoring and continued implementation of these initiatives
should continue to realise this opportunity.
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5.5.2.4 NT4 Opportunities to support water quality and biodiversity

NT4: Opportunities for water quality and biodiversity

with co-benefits.

Adaptation

Confidence shortfall

Adaptation urgency

Overall: High

Agreement Evidence
High

Risk/Opportunity summary and associated impact statements

Key drivers (region exposed):
e lLand-based carbon markets: Currently (Rural statewide), Fu (rurabstatewide)

Key vulnerabilities: Poorly designed and ineffective projects, ri rity and reputational damage.

The confidence supporting this assessment is high, as evidence and a high level of agreement
within the available evidence.

Climate risk summary:
Well-designed and well-implemented land-bas
domain through improved water quality
Tasmania’s current participation in car!
low emissions scenario the shadow,
participate in land-based carbon

ce increases, increasing the incentives and opportunities to
. Policies such as the Nature Repair Market may increase opportunities
for carbon sequestration project enefits for the natural domain. The confidence supporting this
assessment is high, as ther, vidence and a high level of agreement on co-benefits of well-designed
carbon sequestrati roj vidence available at a national and international level, with limited evidence
available on the poten or Tasmania. Current adaptation shortfall has been rated partial shortfall in the
realisation of thi and the adaptation urgency rating is Tier 1: Ready to Act. There are programs
incentivising act a he national level, with gaps in support within Tasmania to fully realise this opportunity.

tatements:

: Inland water ecosystems (N1), terrestrial ecosystems (N2) native ecosystems (N5), renewable
energy development (NT2), waste systems (NT3)

e Social: Mental health and wellbeing (S2), cultural heritage (S4)

e Economic: Carbon market (ET5), land-based primary sector (E4)

®  Built: Stormwater and sewage systems (B4)

Justification and evidence

Current context
e  Carbon market participation through land-based sequestration involves vegetation, soil and fire
management practices aimed at sequestering or avoiding the release of carbon. Carbon sequestration
through revegetation also offers the potential to provide a range of additional ecosystem services in

PUBLIC

109



addition to climate regulation. In Australia, the main ‘co-benefits’ that could result from carbon farming are
conservation of biodiversity, increases in soil and water quality, productivity increases, and economic and
cultural services for Indigenous communities (Alex, et al., 2019).

e Poorly designed or ineffective projects may risk reputational damage for the project and project proponent,
but also the wider integrity of offsets as part of a carbon market.

e lLand-based carbon market participation can include land holders and corporate entities, with potential
opportunities across rural Tasmania, particularly on agricultural or forestry land.

e The Australian Carbon Credit Unit (ACCU) Scheme encourages individuals and businesses to run projeéts
that reduce emissions or store carbon. The ACCU Scheme aims to incentivise carbon abatement agtivities
through projects ranging from reforestation to energy efficiency. ACCUs are a tradeable financidlproduct
that can be used by businesses to offset their emissions under schemes such as the SafeguardgMechanism,
Climate Active, and in reporting schemes that may allow participants to publish offset infermation such as
Corporate Emissions Reduction Transparency (Clean Energy Regulator, 2024b).

e There are ninety-eight projects registered under the ACCU Scheme in Tasmania, which represents 5.5 per
cent of total projects across Australia. Eight projects registered in Tasmania have created ACCUs,

e The Tasmanian Government is implementing programs to assist Tasmanian landowhners and primary
producers to access opportunities through participation in carbon markets. This,includes assistance with the
cost of accessing eligible advice about how to develop carbon initiatives on their dand.

e  Other programs available in Tasmania include the Tasmanian Landcare‘ActiongGrants.

e Valuing co-benefits (production, environmental and social) from carbgn faeming‘is currently being realised
at the state level in Australia under the Queensland Government’s Land Restopation Fund (LRF) and third-
party schemes such the Reef Credits are currently under develgpment (Baumber, et al., 2020). In 2023, the
Australian Government legislated the Nature Repair Act 2023which established a national, voluntary
biodiversity market. This represents an untapped area for@lasmania to become involved in (Clean Energy
Regulator, 2024f).

Future context
e Sequestration through land-based carbon segliesthation is an opportunity that will increase in the future as
carbon markets grow to support emissions reductionyThis will increase the opportunities for co-benefits
that can impact biodiversity and watergualityinagositive way.
e Shadow carbon price in Australia in 2030ayfreach AUS135/tC0Oze and AU$616/tCO2e under a moderate
emission scenario and low emissien scenariofrespectively. By 2050, shadow emissions price in Australia may
reach AU$174/tCOze and AUS$2,004/t€0e a moderate emission and a low emission scenario respectively.

Existing adaptation responses
e National and state level'legislation and actions: Australian Government’s ACCU Scheme, Carbon Credits
(Carbon Farming lfitiative)Aet' 2011, Nature Repair Act 2023 .

Justification of adaptation urgentcy rating

e Confidence’-"High:"Qverall, there is a high level of confidence due to a high level of agreement and medium
level evidengé on'the benefits to the natural domain of well-designed land-based carbon sequestration.

o 4Adaptation shortfall - Partial: There is currently enabling legislation to support land-based carbon
sequestration at the Australia Government level with limited state programs to enable participation in the
Tdsmanian context, which may lead to partial shortfall of this opportunity.

e Adaptation urgency - Tier 1: Ready to Act. Further state level action is required to assist participation in
Tasmanian to realise this opportunity,

5.6.1 Social domain - Physical risks

In the social domain, climate change poses risks to social cohesion, physical and mental health and wellbeing, and cultural

heritage. However, there are opportunities associated with new and emerging industries and resilience improvements.
There are a total of 10 priority risk and opportunity statements: 4 for physical and 6 for transition themes.
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5.6.1.1 S1 Risks to social cohesion and community wellbeing

S1: Risks to social cohesion and community wellbeing due to extreme weather
events

PHYSICAL - ACUTE: Risks to social cohesion and community wellbeing due to extreme weather events
(extreme rain and floods, bushfires, extreme heat, storms, storm surge) that displace or isolate indivj
families, and communities.

Adaptation

Consequence Confidence Adaptation shortfall
rgency

Current: Moderate
Overall: High

2030 Partial

Moderate

Agreement Evidence

High

Risk/Opportunity summary and associated impact statements

Key hazards (regions exposed):
e Extreme rain and floods: Current (West and North-west), Fut
®  Bushfires: Current (East and South), Future (North and Ce

Key vulnerabilities: Displacement of individuals, loss of essent i nd labour, elevated levels of vulnerable
population groups, vulnerable groups, and marginalisec

Climate risk summary:
Current climate risks are expected to have a moderate
due to the existing vulnerabilities exposed wit munities from past natural disasters and the extended recovery
time that is required to mend broken connect s and social cohesion. Climate change consequences are likely to
remain consistent in the short term, at er sequence by 2030. This consequence level will increase
progressively in the future, becoming a sequence in 2050, and an extreme consequence in 2090, as
extreme weather events become re and more intense. The confidence supporting this assessment is high,
as there is medium evidence an el of agreement within the available evidence. Evidence indicates that
climate drivers are likely to i ct nity wellbeing and cohesion through factors such as displacement,
interruption of essential s i , labour, and education, as well as impacts both on those who remain in
communities and those.w to leave. There are a few Tasmanian-specific studies to support this. Current
adaptation measures arejpro through state level legislation and actions to help mitigate the impact of extreme
weather events aldisasters. However, there is limited focus on narratives around community wellbeing and
adaptation shortfall has been rated partial. The adaptation urgency has been rated as Tier 1:
g that additional action is required to specifically target this risk.

atural: Inland water ecosystems (N1), coastal ecosystems (N3), marine ecosystems (N4)

® Social: Mental health and wellbeing (S2), physical safety and wellbeing (S3), cultural heritage (S4), social
cohesion (ST1), skills (ST4)

e  Economic: Businesses and public organisations (E1), economic growth (ET1)

e  Built: Health care and emergency services (B1), infrastructure (B2), Stormwater/sewage systems (B4)

Justification and evidence

Current context
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e Social cohesion is where members of a community feel interconnected and supported. It incorporates trust in
institutions, the existence of strong interpersonal relationships, having robust and wide coverage of formal
and informal social networks and support systems, and the extent to which all community members feel
included, treated fairly, and engaged in community activities and governance. Social cohesion is made up of
numerous tangible and intangible factors, with a holistic approach to improving community wellbeing as an
essential component.

e  Extreme weather events and natural disasters can disrupt community wellbeing by threatening food sousces,
damaging housing infrastructure, disrupting employment, and causing financial instability. To provide
effective recovery and support community wellbeing it is recommended that responding to issuesrelating to
food, housing, jobs, and financial security are a primary focus (Australian Institute for Disaster Résilienge,
2018). Doing so supports the recovery of previously damaged social and physical infrastructure,while alsq@
reinstating a sense of financial security.

e Where inequity exists within communities, the impacts of extreme events are likely to bexmorefsubstantial on
those with pre-existing vulnerabilities (World Bank, 2023). In the context of social cohesion, this can result in
greater disconnection between community members, which becomes exacerbated as the scalejof disaster
increases.

e Individuals and communities often experience short to medium term displacement from climate related
disasters, as sections of communities and homes become unliveable due to damage. Fopindividuals and
families that are required to move, this can lead to feelings of helplessness andfdespair, disruption to
livelihoods and isolation from friends, family and loved ones. Commupitiesithat@perience multiple disasters
within a period shortly after recovery can experience a compounded|effect from disaster impacts. (Gergis, et
al., 2023)

e Individuals and communities that experience disaster events4may alsajbe temporarily cut off from the rest of
the state, wider support systems or components of the community. Communities can experience feeling both
physically and socially isolated from the rest of the state, partieularly when disaster events cause damage to
physical infrastructure and communication channels. This,isolation becomes distressing when the disruption
to communication networks results in an inability to deliverikey messages regarding wellbeing, safety and
security to the community, and causes membersto, feel increasingly vulnerable and distressed the longer this
disruption is sustained (Australian Institute for Disaster Resilience, 2018).

e Where people choose to relocate in response to,natural disasters, the impact of relocation is complex.
Factors that can influence the capacity tos€locate successfully include the quality of housing, the existing
connection to the community, andsthefinancial capacity of the household to maintain living standards post
disaster. For those who are for¢ed togmove, there may be inadequate recovery services in new areas, leading
to a lack of post disaster supporticompared with those who remain in affected regions. Disconnection from
the community and the peed;to,make new social connections can lead to a diminished sense of identity,
mental health problems'andfeelings of a loss of self-efficacy (Gibbs, et al., 2016).

e |nthe immediate aftermath effextreme weather events, it is common to see communities’ bond over shared
experiencef@nd theirdesilience. However, communities can be challenged once faced with the difficulties
involved in recoveryieffarts, leading to feelings of anger, despair, and frustration (National Rural Health
Alliance, 2004). Recovery from disaster events like bushfires and floods often extends over multiple years and
feelings of afiget, frustration, isolation, and poor mental health can become embedded. The gradual loss of
community members choosing to relocate following a disaster can also negatively impact community
members who remain. Individuals may feel abandoned, guilty and a reduced sense of social connection as
existing day to day relationships and social networks are reduced (Gibbs, et al., 2016).

o The 2018-19 Tasmanian summer bushfires impacted communities in multiple ways. The extended bushfire
threat in regional locations caused a reduction in hours worked across tourism, hospitality, mining, and
forestry industries, generating financial stress and in some cases food stress for sections of the community
(TasRecovery, 2019).

Future context
e The severity and frequency of these hazards is projected to increase in the future.
e Bushfire events in particular pose the greatest threat to social cohesion due to the level of instantaneous
devastation that can be experienced by communities. Across the state, bushfire days are expected to
increase, with a longer fire season and a 40 per cent or greater increase in very high fire days by 2050.
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Existing adaptation response

Summary of adaptation urgency rating

Additionally, rising temperatures and decreasing precipitation levels across the state create more favourable
fire conditions.

Communities in northern Tasmania, particularly King Island and Flinders Island, will experience the greatest
increase in mean wind speed and extreme wind speed, increasing the exposure of buildings and community
assets to storm damage.

Extreme rainfall intensity is expected to increase by the greatest proportion in areas of Tasmania that already
experience the most intense rainfall. The northeast and southwest of Tasmania will be the most exposedyto
this increase. As an example, St Helens has been projected to have a substantial increase in flood riskgwi

National and state level legislation and actions: Community Recovery Handbook (AIDR),4a an Bushfire
Mitigation Grants Program (concluded), Tasmanian Strategic Flood Mapping, Tasmania Resili
Strategy.

Regional/local scale responses: Regional Drought Resilience Planning Program.

Consequence — Moderate in 2030: The impacts of climate change on social
wellbeing are projected to be moderate by 2030, with extreme events
education, employment, housing, community services, as well as imp,
and behaviour. There is also existing vulnerability where communitie
disasters. When repeated events occur within a short period of,
significant resources to support the recovery process. In 205
from climate impacts, which will increase to extreme by 2
and a stronger influence from cascading climate impacts to r
cohesion in across the State.

Confidence — High: There is high confidence i
wellbeing and the detrimental effect that rep
cohesion. The confidence is driven by a high
Adaptation shortfall — Partial: While t adaptation strategies targeted towards recovery
(Community Recovery Handbook, 20 of the identified adaptation actions focus on reducing the
exposure of communities to extr ts./As such, adaptation efforts only partially cover the components
s targeted towards factors that may influence social cohesion.

. Further state level action is required to manage risks to social

iven projected increases to severity and frequency of climate driven

e rainfall coupled with existing vulnerabilities in communities.

rojected to be a major consequence
is is driven both by evolving climate hazards,
s that will disrupt and break social

mpacts o ate change on social cohesion and community
xposure to extreme weather events can have on social
sreement, and medium level of evidence.

Adaptation urgency - Tier
cohesion and communi
events such as bushfire

rain a

wellbeing/belonging.
PHYSICAL — CHRONIC: Risks to mental health and wellbeing due to ongoing sea level rise, changes in chronic
rainfall/temperature causing trauma and impacting identity, autonomy, wellbeing/belonging.

Adaptation Adaptation

Consequence Confidence shortfall urgency

Current: Moderate Overall: High

d floods, bushfires, extreme heat, storms, storm surge) causing trauma and impacting identity, autonomy,
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commu

2030 Agreement Evidence T.ier 2:
Moderate Investigate then
High Act

Risk/Opportunity summary and associated impact statements
Key hazards (regions exposed):

Key vulnerabilities: Multiple vulnerable population groups, access to mental health support, los roperty
damage, increased exposure to the impacts of extreme weather events, loss of transport routes andlisolation of

Climate risk summary:
Tasmania is exposed to mental health and wellbeing impacts related to climate chan inglextreme weather
events and chronic changes such as temperature increases. Current climate ris
consequences to mental health and wellbeing due, there are also multiple vulg
state (including women, Aboriginal and Torres Strait Islander peoples, emerg
disability, and young children). Climate change is likely to continue havi
increasing to major consequences by 2050 and 2090 due to the proj
frequency/intensity of extreme weather events, further impacting le population groups. The confidence
supporting this assessment is high, as there is medium evidence an

evidence regarding the impacts to climate change on
mainly provided through state level policies and strategi
no identified actions that address the interactions be
Tasmania, and these require further investigation
adaptation urgency has been rated as Tier 2: |
evidence gaps and reduce uncertainty.

Related impact statements:

Extreme rain and floods: Current (West and North-west), Future (North and East)
Bushfires: Current (East and South), Future (North and Central)
Storm surge: Current (North-west), Future (North-east, East)

nities.

cted to have moderate
tion groups within the
e workers, people with a

vel of agreement on the impacts of

ation. There is limited Tasmanian-specific
state scale. Current adaptation measures are
designed to address mental health issues. However, there are

% mate change and mental health and wellbeing in

Natural: Inland water e , coastal ecosystems (N3), marine ecosystems (N4)

Social: Social cohesion ($1) | safety and wellbeing (S3), cultural heritage (S4), skills (ST3)
c organisations (E1), economic growth (ET1)
Built: Heal e a rgency services (S1)

mon mental health impacts following extreme events such as storms, floods, and bushfires include anxiety,
ession, post-traumatic stress disorder (PTSD), stress, poor sleep, substance abuse and increased suicide risk
(National Mental Health Commission, 2021).

According to studies, exposure to bushfires can have effects on trauma and mental health. Impacts can occur both
immediately after fire events and in months and years afterwards. Firefighters and emergency responders are
some of the most at risk to extreme events, with PTSD, depression, anxiety, and suicide manifesting in the months
following an event (Hughes, 2014). Additionally, the Australian National University identified women, Aboriginal
and Torres Strait Islander peoples, parents, and children as those with heightened vulnerability to a bushfire event
(Heffernan, et al., 2022).

Surveys by the Climate Council of Australia identified that rural communities are more likely to experience
extreme weather disasters and may bear the compound impact of experiencing multiple disasters in their lifetime.
This impact is magnified by greater difficulty in accessing mental health support. Additionally, the loss and
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Future context

Existing adaptation responsé

Justification of adaptation urgency rating

disruptions to community services, which are often integral aspects of rural communities, can enhance
physiological distress, feeling of identity and belonging, and mental health responses post disasters. (Gergis, et al.,
2023)

The impact of acute climate events and disasters are often contained to a specific stress and crisis period, with
some sustained challenges in the long term that have an extended recovery period. Prolonged climatic events
such as droughts can have an ongoing negative impact on affected individuals’ homes, social lives, income,
lifestyle and employment, which can influence social and mental health (National Mental Health Commission,
2021).

Increasing frequency of extreme weather events, natural disasters and sea level rise may lead to preperty damage
and in extreme cases make buildings uninhabitable. These events can lead to unplanned social disruption and can
trigger negative mental health consequences, through a loss of social function, feelings of displacement, and
increased pressures from the required financial response in disaster recovery (Bambrick, 2016a).

Lower socio-economic status often correlates with decreased health outcomes due to limited accessite
healthcare, nutritious food, and safe living conditions, all of which impact mental health. Relative to the rest of
Australia, Tasmania has a greater incidence of socio-economic disadvantage, with 21per cent ofithe population
living on inadequate income (TasCOSS, 2024). As a result, compared with other states, the Tasmanian population
is more vulnerable to climate change impacts due to the additional strain the impactsiean place on mental health
wellbeing.

Increasing temperatures may also lead to an increase in mental health related héspital admissions, potentially due
to adverse reactions to medications. Outdoor workers or those workingfit“areaswith inadequate ventilation may
also experience increased aggression, distress, and mental exhaustioniunder extreme heat conditions (Hughes, et
al., 2016).

Impacts to land and sea ecology can also have flow on effects to the mental wellbeing of primary producers. For
example, rising water temperatures and marine heatwaves@xperienced in Tasmania can lower the productivity of
fishing and aquaculture. This places pressure on individuals, familiesland communities that are reliant on the
income derived from these activities (Bambrick, 2016a).

Across Tasmania, climate extremes associated with extceme rain, heat, flooding, bushfires, and coastal extremes
(storm surge) are projected to increase insfrequency@nd/or intensity under all scenarios, meaning that current
impacts experienced across the state afre likelyto be exacerbated in the future.

Across rural Australia, studies have;shown that where drought events impact agricultural productivity, there is a
substantial decline in the mental healtlwof farm workers (Edwards, et al., 2014). As rainfall levels decline and
temperatures increase, Tasmanian‘agricultural land will be exposed to conditions more favourable to drought,
increasing the strain on the mental health of farm workers.

National andistate level législation and actions: Tasmanian Climate Change Office Climate Change and Health
Round Table, HealthyjTasmania Five Year Strategic Plan.

Consequence —Moderate in 2030: The impacts of climate change on mental health and wellbeing are projected
to be moderate by 2030. This is due to the expected lasting impacts that extreme weather events and chronic
chianges in‘the climate will have on the mental health of Tasmanians, with particular vulnerability for population
groups such as the elderly, children, Aboriginal and Torres Strait Islander peoples, and women. In 2050 and 2090
there’is projected to be a major consequence for this risk, driven both by evolving climate hazards, and a strong
influence from cascading risks.

Confidence — High: There is a high level of confidence regarding the understanding of this risk due to a high level
of agreement and medium level of evidence. However, it should be noted there is limited evidence that examines
Tasmanian specific vulnerabilities that may exacerbate mental health impacts.

Adaptation shortfall — High: While two adaptation actions do provide a reference to mental health, or wellbeing
overall, there is no explicit plan in place for the management of mental health with respect to climate change,
leading to a high adaptation shortfall.

Adaptation urgency - Tier 2: Investigate then Act. Further investigation is needed to understand Tasmanian specific
vulnerabilities that may exacerbate mental health impacts and where adaptation efforts should be targeted.
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5.6.1.3 S3 Risks to physical safety, health, and wellbeing

S3: Risks to physical safety, health, and wellbeing

e  PHYSICAL - ACUTE: Risks to physical safety, health, and wellbeing due to changes in extreme weatheg@ve
(extreme rain and floods, bushfires, extreme heat, storms, storm surge) impacting heatwaves, w
availability, natural resource (food, drinking water and materials) quality/accessibility and the sprea
diseases.

e  PHYSICAL — CHRONIC: Risks to physical safety, health, and wellbeing due to changes in ch

rainfall/temperature impacting heatwaves, water availability, natural resource (food, d

materials) quality/accessibility and the spread of diseases.

Adaptation
shortfa!l

\daptation
urgency

Consequence Confidence

Current: Moderate
Overall: High

Tier 1: Ready to

2030 Act

Moderate

Agreement Evidence

Risk/Opportunity summary and associated impact statements
Key hazards (regions exposed):
e Extreme rain and floods: Current (West and
e  Bushfires: Current (East and South), Future
e Extreme heat: Current (North), Future (Nort

tion groups, high proportion of older and sub-standard
ssential services and shelter, vulnerable groups, and

Key vulnerabilities: Elevated levels of vulnera p
housing, exacerbation of chronic health i s,
marginalised communities more susce

Climate risk summary:
Tasmanians are exposed to a ra
events. Current climate ris
acute hazards havin
demographics are cons e vulnerable to climate impacts, specifically low-socioeconomic individuals and
those that live in n and older housing. Climate change is likely to result in moderate consequences by
eduences by 2050 and 2090, as the intensity and severity of climate impacts increase, and

e ts to their physical safety, health, and wellbeing from climate change
ed to have moderate consequences on Tasmania at the state scale, due to

inter ca ing risks influence physical safety and wellbeing. The confidence supporting this assessment is
higl issmedium level of evidence and a high level of agreement on the impact climate change will have on
huma alth, physical safety, and wellbeing. Tasmanian specific evidence is limited for this risk. Current adaptation

e mainly provided through national and state strategies and plans therefore, adaptation shortfall has
been rated partial. While further investigation is required to specifically understand the interactions of climate
change on Tasmanians’ health, wellbeing and physical safety, national and international evidence is applicable to
guide the response to this risk. Consequently, the adaptation urgency has been rated as Tier 1: Ready to Act.

Related impact statements:

e  Natural: Inland water ecosystems (N1), coastal ecosystems (N3), marine ecosystems (N4)

e  Social: Cultural heritage (S4), mental health and wellbeing (S2), social cohesion (ST1), skills (ST3)
Economic: Businesses and public organisations (E1), land-based primary sector (E4), ocean-based
aquaculture and fisheries (E5)

e  Built: Health care and emergency services (B1)
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Justification and evidence

Current context
e (limate change acts as a threat multiplier for existing health issues across the state (Department of Health,
2021). While this increases the level of physical health risk to all individuals across the state, there is an
added level of risk to those who are already vulnerable to negative health outcomes.
e Extreme heatwaves and heat have caused more deaths in Australia than the combined effect of bushfir

vulnerable to extreme heat due to the greater proportion of elderly people, those livin
conditions, and higher levels of socially disadvantaged population when compared with
country. (Campbell, et al., 2024)

e (Climate change impacts including ongoing harmful changes to ambient air quality, in€reases in"pollutants,
and increasing intensity and frequency of bushfires have also increased the numb@g of smoke induced
asthma attacks, exacerbated respiratory issues, and increased the severity of, and\lung conditions for
individuals (Hughes & McMichael, 2011).

®  Globally, individuals and communities are exposed to a range of threatsto t

ical safety and wellbeing

to burns, dehydration, and widespread respiratory iss
e Changes to climate variables such as rising tem

spread of diseases (Lyth, et al., 2013)!
e Water security and water quali acted by a multitude of factors. Heavy rainfalls can cause sewage
overflow in urban areas, and s off into dams, leading to bacteria in water sources and increased risk
of gastrointestinal sickne, f drought and high temperatures, water quality can be affected by
algal blooms, which canfbe | through direct contact or consumption of food that has been exposed to

toxins (BetterHealt 1

Future context

e Inthe future, e ents that directly impact physical safety and wellbeing, particularly heatwaves,
bushfir i nd droughts, are projected to increase in both their frequency and intensity.
. eas the intensity and frequency of hot weather is likely to exacerbate heat mortality and health risks

hea ed illness, particularly in urban environments. The replacement of natural vegetation in the

: ironment with human made building materials (such as concrete and pavements) means that

urfaces absorb and store more heat during the day before releasing it at night, contributing to physical

h issues in urban areas.

® Increases to drought conditions and declines in water availability may lead to potential increases in diseases
from water-borne pathogens.

® Increases to the intensity and severity of bushfires is likely to increase direct risks to physical health and
safety (through radiation exposure, burns, and tree strikes) and indirect risks through declines in air quality
and the inhalation of bushfire smoke.

e Theincreased frequency of extreme rainfall events is likely to increase health risks and mortality related to
flooding, declines in water quality, elevated waterborne diseases, and impacts to food and crop availability.
Where water intrudes into buildings it may increase the risk of mould contamination which can cause health
problems.
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Existing adaptation response
* National and state level legislation and actions: Flood and Bushfire Management Strategies, Tasmanian
Coastal Adaptation Pathways Project, Healthy Tasmania Five-Year Strategic Plan.

Justification of adaptation urgency rating
e Consequence — Moderate in 2030: The impact of climate change on physical safety, health and wellbeing is

projected to be moderate by 2030, with chronic changes such as rising temperatures expected to exacegbate

health issues in the state and cause moderate lasting impacts on health, safety, and wellbeing. Additi

acute extreme events will have a moderate impact on physical health and safety, evolving into m

prolonged disruptions as they increase in frequency and intensity over time. In 2050 and 2090,

project a major consequence due to a substantial increase to climate impacts, including the

e Confidence - High: The confidence supporting the assessment of this risk is high, due td
agreement and a medium level of evidence.

e Adaptation shortfall - Partial: While there are multiple adaptation strategies that help to lo
extreme events and thus improve safety, it has been noted by stakeholders that there is limited adaptation
action specifically linking climate change with physical health and wellbeing. It is cleanhowever where
additional investment into adaptation efforts is required to support the ma hysical safety,
health, and wellbeing.

e Adaptation urgency - Tier 1: Ready to Act. Further state level action i
approach to manage both acute and chronic risks to physical safety,
increases in frequency, intensity and cascading impacts from clj
vulnerabilities in communities.

5.6.1.4 S4 Risks to cultural heritage

S4: Risks to cultural heritage due to extreme events and chronic climate changes
g J
e  PHYSICAL - ACUTE: Risks to cultur itage, including Aboriginal cultural heritage, due to changes in
extreme weather events (e rain‘and floods, bushfires, extreme heat, storms, storm surge) impacting
sites.
e  PHYSICAL - CHRONIC: R
level rise impacting

ural heritage, including Aboriginal cultural heritage, due to ongoing sea

Adaptation
urgency

Adaptation
shortfall

Confidence

Overall: Low

Tier 2: Investigate
then Act

Partial

Agreement Evidence

Risk/Opportunity summary and associated impact statements
Key hazards (regions exposed):

e Bushfires: Current (East and South), Future (North and Central)

® Sea level rise: Future (East and North-east)

e  Chronic rainfall and drought: Current (East), Future (North-west and Islands).
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Key vulnerabilities: Damage and loss of cultural sites due to extreme weather events, loss of key species and
important resources, loss of coastal sites due to erosion and flooding, higher susceptibility of regional locations,
impaired connection to Country, aged buildings and built forms, deterioration of materials over time.

Climate risk summary:
Cultural heritage refers to places and values of cultural significance to Tasmanians, including both Aboriginal cultural

heritage and more recent heritage related to European settlement of Tasmania. It includes environments in which the
cultural heritage of Tasmanian Aboriginal people is preserved, such as the Tasmanian Wilderness World Herit
along with places and precincts on the Tasmanian Heritage Register, such as the Port Arthur Historic Site. |
incorporates Aboriginal cultural objects and traditions that have been passed down to Tasmanian Aborigi
from past generations, and intangible places where there may be no physical evidence of past cultura

sufficient insights to be considered representative of in-depth cultural knowledge
Coupled with the absence of other data in this space, this has led to low evide
been rated as a partial shortfall. The TWWHA Natural Values Climate Change
state initiative that supports the protection of a significant cultural asse
connection to Country. However, whilst multiple other state actions t
identified, these do not explicitly call out protection with respect t change. The adaptation urgency has been
rated as Tier 2: Investigate then Act, in recognition that additional c ion is required with Tasmanian Aboriginal
communities to improve the confidence in the assessment of t
embed Aboriginal community knowledge into future

Related impact statements:
e Natural: Inland water ecosystems (N1),
(N4)

e  Social: Social cohesion (S1, ST1), th and wellbeing (S2), physical safety and wellbeing (S3)

e  Economic: Land-based primary;

Justification and evidence

Current context
e (limate change impa extreme weather and natural disasters have caused and will continue to

cause lasting da al values, including Aboriginal cultural values, from impacts on native species,
built culturalisites igenous sites, stories, totems, and traditional resources. These impacts will disrupt and
require chang ultiral practices (State of the Environment Australia, 2021).

e Aborigi ritage is deeply embedded in a connection to Country, resulting in many physical
elimate rds having the capacity to impact Aboriginal cultural heritage. Connection to Country is integral

culture of Aboriginal people, with this relationship influencing social, emotional, physical, and

libeing. It represents a worldview held by the people, in which everything is living and there is no

vision between the animate and inanimate. Additionally, connection to Country is a driving force behind
aspects of Aboriginal culture, such as art, song and dance, and has been passed through generations,

providing a strong connection with traditional land (Upward, et al., 2023).

e Natural disasters, such as bushfires can lead to disproportionate damage to wildlife, damage culturally
significant artistic sites and damage culturally significant landscape features (State of the Environment
Australia, 2021). This environmental damage and destruction of culturally significant sites impacts the ability
of Aboriginal people to be connected to and remain connected to their Country (Williamson, 2022).

e The Tasmanian Wilderness World Heritage Area (TWWHA) is a significant cultural asset for the state and
represents an area of Outstanding Universal Value. The TWWHA’s value makes up a substantial component
of the States cultural identity and particularly has numerous tangible and intangible connections with
Tasmanian Aboriginal cultural heritage. The TWWHA is exposed to numerous climate change impacts, both
acute and chronic, which threaten the ongoing health and performance of this ecosystem. A significant risk
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facing the TWWHA is growing bushfire risk, which threatens to have widespread irreversible damage,
particularly to Aboriginal cultural heritage that is interlinked with the TWWHA. As part of the States
management and protection of this cultural asset, Tasmania has implemented the TWWHA Natural Values
Climate Change Adaptation Strategy 2021-2031 (Department of Primary Industries, Parks, Water and
Environment, 2021).

e Bushfires threaten cultural heritage, damaging structures, sites, and landscapes. Built heritage and
landscapes are especially vulnerable. The increased scale and intensity of bushfire events limit the resounces
available for protecting cultural heritage sites requiring the most significant sites to be prioritised. Stofm
events and flooding will have a similar effect, with cultural heritage sites in poorer conditions beingfmost at
risk (State of the Environment Australia, 2021).

e  Built cultural heritage sites, such as historical buildings or memorial sites, are less likely to have,design
considerations for changing climate extremes, making them vulnerable to more frequent@nd intense
extreme events, as well as coastal cultural sites being exposed to sea level rise and stormysurgelriskss

e Aninherent vulnerability of built cultural heritage sites is that they are often singular buildings of significance,
that are unable to be moved. As such, much like legacy infrastructure, there is a much more limited scope to
reduce the level of exposure to climate hazards, and often limitations on what adaptative measures can be
implemented that don’t interfere with the way society will perceive or interact with'sites of significance.

e  Built cultural heritage areas are also particularly vulnerable to increased biodeterioration and corrosion,
which can lead to structural decay and damage due to changed foundation conditions (State of the
Environment Australia, 2021).

e  For further detailed information on additional impacts that can impact built stsuctures, which incorporates
built cultural heritage sites, is explored in risk profile B2.

e While cultural heritage sites may be more prevalent in urban@reas, regional locations are most at risk
considering their increased exposure and vulnerability to elimateiimpacts. The Australian State of the
Environment Report 2021 recognises that very little research‘on existing impacts to cultural heritage from
climate change has occurred (State of the Environment‘Australia, 2021).

Future context

e Climate change is likely to have increasing,impacts to all elements of cultural heritage, including Aboriginal
cultural heritage, as extreme events s@ch asflooding and bushfires damage and destroy cultural sites, while
chronic changes such as rising temperatdres, changes to rainfall, sea level rise, erosion and storm surge have
a compounding influence in theffuture.

e Flooding can cause water damagej decay, and loss of plant life within cultural sites. These impacts can occur
even without direct flooding, like féem higher water tables and salinity. Rising sea levels and associated storm
surges also increase erosionfwhich-may reduce the accessibility and stability of coastal cultural sites.

e Rising temperaturesféhanges to rainfall, and increased drought conditions are likely to increase the
frequency and intensity of bushfires and fire related risks to all forms of cultural heritage in many areas of the
state.

e In 2002, thesWorld Heritage committee identified that sea level rises on the edge of the Tasmanian
Wilderness World Heritage Area may lead to erosion and coastal inundation, placing Aboriginal cultural sites
in‘the region at'risk (Pearson, 2007).

Existing,adaptation’response

e Natjonal and state level legislation and actions: TWWHA Natural Values Climate Change Adaptation Strategy
2021-2031
o The following identified actions mention protection of cultural heritage but do not explicitly cover
climate change.
o Aboriginal Heritage Act 1975 (Tas), New legislation in preparation: Aboriginal Cultural Heritage
Protection Act.
o Historic Cultural Heritage Act 1995.
e Regional/local scale responses: Such as “Port Arthur Historic Sites Statutory Management Plan 2008”.

PUBLIC

120



Justification of adaptation urgency rating

e Consequence — Moderate in 2030: The impacts to cultural heritage are expected to be moderate in 2030, as
extreme weather events are expected to cause damage to cultural assets, and to impact Aboriginal
communities’” connection to Country. This rating is projected to increase to major in 2050, before increasing
to extreme in 2090 as extreme events have the capacity to destroy large components of cultural heritage,
particularly significant built cultural sites and elements of Aboriginal cultural heritage in Tasmania.

e Confidence — Low: There is a medium level of agreement regarding the ways in which cultural heritage i
impacted by climate change. However, efforts to engage with Aboriginal communities in a targeted fashi

cultural knowledge, expertise and understanding regarding this risk. Coupled with the absence
in this space, outside of some evidence related to built cultural heritage, evidence for this ri

reflected in the consideration of legacy infrastructure in related risk profile B2. The Aus
Environment Report 2021 recognises that very little research on existing impacts to cultura
climate change has occurred (State of the Environment Australia, 2021).

e Adaptation shortfall — Partial: There is a partial coverage of this risk. A substanti ount of the identified
adaptation actions mention the protection of cultural heritage, but do not specificalllink it to climate
change.

arlyin collaboration with
specific actions and

e  Adaptation urgency - Tier 2: Investigate then Act. Further investigatio
Tasmanian Aboriginal communities, is needed to better understand this
implementation required to manage it. While built cultural heritage an increased readiness for
action, this profile has been rated as Tier 2, to reflect the low c C g and low level of evidence
when considering all aspects of the risk, particularly the imp on riginal cultural values.

5.6.2 Social Domain - Transition risks

5.6.2.1 ST1 Risks to social cohesion dye t
effectively manage climate

ability of institutions and governance systems to

ST1: Risks to social cohesion due to inability to effectively manage climate risks

Risks to social cohesion due to the'i @ of institutions and governance systems to effectively manage climate risks.

Adaptation

C Confid
onsequerce ontidence shortfall

Adaptation urgency

Overall: High

Tier 1: Ready to Act
Agreement Evidence

High

Risk/Opportunity summary and associated impact statements

Key drivers (region exposed):
e Governance systems managing climate risk: Currently (all levels of government), Future (all levels of
government)

Key vulnerabilities: Elevated levels of vulnerable population groups, isolated nature of the state, socioeconomic factors,
high proportion rural population, less developed nature of rural infrastructure.

PUBLIC 121



Climate risk summary:
As climate change leads to increasing extreme weather events, the capacity for institutions and governance systems to
manage climate risks will have an impact on social cohesion. Governance systems and institutions play a key role in
climate resilience and the response to climate impacts, where these systems are ineffective there are increased impacts
on community wellbeing and social cohesion as inequalities are further entrenched. Current risks are expected to have a
minor consequence. Consequences are likely to be moderate consequence by 2030. The consequence level will increase
in the future, becoming a major consequence in 2050. The confidence supporting this assessment is high as therg,i
high level of agreement on the impact of governance on social cohesion and medium level of evidence to su

is further integrated across the government institutions. However, there may be gaps in governance ap
levels of government and there is the potential for mismatch between high-level policies and imple
result, the adaptation urgency rating is Tier 1: Ready to Act

Related impact statements:
® Social: Social cohesion (S1, ST2, ST4), mental health and wellbeing (S2), physical safe
cultural heritage (S4), skills (ST3, ST5, ST6)

e Economic: Businesses and public organisations (E1, ET2, ET3), land-based primary s
aquaculture and fisheries (E5), economic growth (ET1)

and

r (E4), ocean-based

Justification and evidence

Current context

® Social cohesion is integral to the wellbeing of Tasmanians and aseresilience to disasters (Tonwshend,
etal., 2014).

e Effective management of the range of potential impacts o
coordination across levels of government and with secters, a
et al., 2024).

e Tasmania is exposed to reduced social cohesioniif governance systems and institutions are unable sufficiently
manage impacts of climate change. Climate ¢ aidisproportionately burdens those more vulnerable by
increasing inequity and reducing social cohes % j

® Insufficient management of climate ¢
vulnerability of other systems (natura
change in the future (IPCC, 202

e Tasmania is vulnerable due to jon of geographical, economic, and demographic factors. Tasmania is
more isolated compared and territories in Australia and the economy's heavy reliance on
agriculture, forestry, an akes it sensitive to climate variability and extreme weather events such as
droughts and bushfi
disadvantage, w

ngoing program management (Muanera-Roldan,

it the choices for future generations, increase the
d economic) to climate change, and increase the costs of climate

vulnerability as older adults and lower-income groups are less able to prepare for

and recover frem ate events. Infrastructure in rural and remote areas is often less developed, making these
areas more suseepti o damage from extreme weather, while changes in rainfall patterns can affect water

supply er reliability (Tasmanian Policy Exchange at the University of Tasmania, 2021).
N limate Change Action Plan 2023-25 includes AS10 million of investment in climate change
daptation. The Risk Assessment is a key strategic project under the plan (ReCFIT, 2023e).
o policies and programs supporting adaptation and mitigation, the Tasmanian government supports
search and monitoring programs to better understand climate change impacts and trends in the region. These
ams could provide valuable data for informing policy decisions and adaptation strategies.

Future context
e In the future, the severity and frequency of climate hazards are projected to increase over time.
e Vulnerable populations in Tasmania may be most impacted by climate risk and require more support for
resilience and recovery.
® If governance systems and institutions and unable to effectively manage climate risks with increasing severity
and frequency of climate hazards in the future, social cohesion may reduce within Tasmania.
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Existing adaptation responses
* National and state level legislation and actions: Implementation of Tasmania’s adaptation and resilience
priorities as outlined in Tasmania’s Climate Change Action Plan 2023-25. (ReCFIT, 2023¢)

Justification of adaptation urgency rating
e Consequence — Moderate in 2030: The potential impacts of governance systems and institutions inability to
manage climate risk on social cohesion is expected to be moderate by 2030. This is due to climate chan

impacts increasing, increasing the need for governance and the potential for social cohesion to frag
climate change increases inequity and disproportionately impacts vulnerable populations. In 2050
projected to be a major consequence and potential climate hazards are projected to increase.
e Confidence — High: There is a high level of confidence regarding the understanding of this ri
agreement and medium level of evidence, however, limitations in evidence include the t Tasmanian
specific vulnerability.
e Adaptation shortfall — Partial: Adaptation response is provided by Tasmania’s Climate Ch Action Plan 2023-
25 with some priorities that may support governance (embedding climate change in government decision and
collaborating with stakeholders) implementation of some aspect of the Action Pl still required, this will
determine the adequacy of the adaptation response. Further action may be requirediacross different levels of
government.
e Adaptation urgency - Tier 1: Ready to Act. Further state level action is
approach to implementation of existing plans, such as Tasmania’s Cli
consider future impacts, given the projected increase in climate drive

0 ensure a coordinated
a ction Plan 2023-25, and to
e weather events.

5.6.2.2 ST2 Risks to social cohesion, and health aNghwe ing due to existing services being
insufficient to meet the needs of a8@kowing lation (driven by renewable energy
development and new industries lill pport emissions reduction in Tasmania).

Risks to social cohesion, and health and wellbeing to existing services being insufficient to meet the needs of a
growing population (driven by renewable,eflergy development and new industries that support emissions reduction in

Adaptation Adaptation

Confidence shortfall urgency

. Tier 2: Investigate
Partial
Agreement Evidence then Act

Risk/Opportunity summary and associated impact statements

Key drivers (region exposed):
e Renewable energy development: Currently (Hobart and North), Future (Hobart, North and North-west)

Key vulnerabilities: Insufficient services (education, childcare, housing, health, and community), vulnerable population,
higher risk in rural and regional areas.

Climate risk summary:
Population growth, driven by industries that support emissions reduction such as renewable energy, may impact social
cohesion and health and wellbeing if services are insufficient to meet demand. Vulnerability exists where there are

PUBLIC 123



insufficient services to meet the needs of Tasmania’s current population. This can vary across regions depending on
demographics, funding, and supporting infrastructure. Current risks are expected to have an insignificant consequence
on social cohesion and health and wellbeing. Consequences are likely to increase in the short term to a moderate
consequence level by 2030. This moderate consequence level is consistent to 2050. The confidence supporting this is
medium as there is a medium level of evidence and a medium level of agreement regarding services provision. There is
limited evidence available for some service types. The adaptation shortfall has been rated partial, and the adaptation
urgency rating is Tier 2: Investigate then Act. Further information is needed to determine the capacity of servicegto
meet the needs of a potential increase in population, including service type (health, education, childcare, finangi
community services) and location.

Related impact statements:

® Social: Mental health and wellbeing (S2), physical safety and wellbeing (S3), social cohesi

(STS)

e Economic: Businesses and public organisations (E1), economic growth (ET1, ET4), busines
organisations (ET2, ET3), businesses (ET5)

Built: Health care and emergency services (B1), sanitation and sewage (B4), transpg

Justification and evidence

Current context

e Renewable energy development within Tasmania may increase migra e state as an increase in skilled
workers is required. Increased migration may impact health a g by decreasing access and availability
of services to meet the needs of communities and may impa i esion through increased inequity. This

has potential implications to services in metro and regiona he jobs associated with renewable energy

2023) (OECD /EC-JRC, 2021; Day, 2023).
e Tasmania has experienced steady employme

%- renewable energy sector. In the period from FY14 to FY19,

dre"éapacity and 0.6 GW of wind capacity (AEMO, 2023a)
services (education, childcare, housing, health, and community)

e Vulnerability exists where there are i
to meet the need of Tasmania’
funding, and supporting infras

he utcomes than those living in most other regions of Australia. A recent
mania found significant evidence of barriers to access of timely care

noted that there is regional variation within the education system, with some rural areas

t capacity to meet demand. Recent studies by a local council in Tasmania cite access to

y reason for families moving away from the area (ACARA, 2023).

demand for childcare services varies across the State. Regions such as the North, North-west and

Vest identified as areas where demand is higher than capacity. Remote communities may lack access to

dcare services within a commutable distance (Department for Education, Children and Young People, 2023).

e Insufficient rental housing in a region may also deter prospective residents and limit opportunities for
sustainable economic diversification.

Future context
e Tasmania may experience population increases through renewable energy development as skilled workers are
required to service the delivery of projects. A substantial increase in the level of renewable energy generation is
projected under a Low Emission scenario. In addition, this is supported by large infrastructure projects (Marinus
Link, North West Transmission Development and potential REZ infrastructure) and potential load growth. This
may contribute to above average population increases, particularly in the north of the state.
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e Tasmania’s Renewable Energy Target sets an aspiration to achieve 200 per cent net renewables by 2040.
Development of a hydrogen industry may further increase demand for renewable energy such as wind
(Department of State Growth, 2020). Job creation from increased development of renewable energy generation
and storage in Tasmania may overburden services and may impact social cohesion, and health and wellbeing.

e Construction and installation of new wind farms generate around 2.8 jobs per MW. Operations and
maintenance of wind farms generate around 0.22 jobs per MW installed (Rutovitz, et al., 2020).

e Under a low emissions scenario, wind capacity installed in Tasmania is modelled to increase substantially2030,
with further increases to 2050. Between 2030 and 2050, utility scale storage, hydro and utility scale r
also increase in installed capacity.

Existing adaptation responses
* National and state level legislation and actions: Community Services Industry Plan 202
Population Strategy, Tasmanian Renewable Energy Target, Tasmanian Renewable Energ
Tasmanian Renewable Energy Coordination Framework, Hydrogen Action Plan.

Justification of adaptation urgency rating
e Consequence —Moderate in 2030: The impacts of renewable energy development ocial cohesion and
hishis due to the projected

ario and associated migration

substantial increase in renewable energy development under a low e
to meet jobs and skills required. In 2050, the consequence are mode,
growth increases at a lower rate.

e Confidence — Medium: There is a medium level of confidence
level of evidence. The need for jobs and skills for renewable énergy development is well researched.
Understanding of the migration impacts and potential de services is not well understood, as is an
understanding of the services most as risk of being un

e Adaptation shortfall — Partial: There are some strategiesitargeted towards community service provision
(Community Services Industry Plan 2021-203T@and Tasma Population Strategy) and the identification of
jobs and skills required for renewable energy@evelopment (Tasmanian Renewable Energy Action Plan,
Tasmanian Renewable Energy Coordination
efforts only provide partial response tg

e Adaptation urgency - Tier 2: Investig ’ =
services to meet the needs of incieasing populations, including service type (health, education, childcare,
financial and community servides)

5.6.2.3 ST3 Opport creased skills and employment with business development for

ing industries that provide adaptation and resilience solutions.

eased skills and employment with business development for new and emerging industries that
and resilience solutions.

Confidence Adaptation shortfall Adaptation urgency

Agreement Evidence Partial Tier 2: Investigate then Act

Risk/Opportunity summary and associated impact statements

PUBLIC 125



Key drivers (region exposed):
* New and emerging industries - adaptation and resilience: Currently (Statewide), Future (Statewide),

Key vulnerabilities: Lack of or insufficient investment, insufficient planning, or skill development to maximise
opportunity.

Climate opportunity summary:
As the climate changes, adaptation actions will be required to reduce impacts on individuals, communities, a
organisations. Adaptation actions are linked to positive economic growth. Tasmania has adaptation action
that support preparedness for a changing climate. These include programs like the Climate Resilient Cou ject an
the community climate change action grants program. Planning changes, disaster preparedness, and ong
could help to enhance climate resilience. Evidence to support growth in opportunities for job crea
related sectors is medium with a medium level of agreement, supported by international resea
Australian or Tasmanian specific examples. The adaptation shortfall is partial as some policies exis ork to harness
this opportunity, and adaptation urgency carries a rating of Tier 2 - Investigate then Act.

Related impact statements:
e Natural: Inland water ecosystems (N1), terrestrial ecosystems (N2), risks to ¢o stems (N3), native

ecosystems (N5), mining (NT1), renewable energy development (NT2

® Social: Mental health and wellbeing (S2), physical safety and wellbei cial’eohesion (ST1, ST3), skills
(ST5)

e Economic: Businesses and public organisations (E1), economic 4), businesses and public
organisations (ET2), businesses (ET3, ET5), land-based prima 4), ocean-based aquaculture and
fisheries (E5)

Built: Health care and emergency services (B1), sanitation a

Justification and evidence

Current context
e Adaptation and resilience solutions in ti0 at change systems (such as built, environmental, social, or
economic) in response to climate haz now and in the future. They aim to moderate and reduce the impact
of climate change on individual , and organisations (UNFCC, 2024a). To date, most government
spending and private investm used on mitigation activity such as emissions reduction and renewable
i nce are a growing priority globally (OECD, 2024).
e Adaptation measures c ew market opportunities and jobs, as the demand for action increases (Kofi

Adom & Amoani, 20

ises from the USA indicate that skills in the STEM (science, technology, engineering, and
re the ones most relevant to climate change adaptation (International Labour

ograms within Tasmania aimed at providing adaptation solutions include the Climate Resilient
Ject (Department of Premier and Cabinet, 2024) and Climate Change and Health Roundtable

planning and resource management programs and disaster preparedness and response plans.

e The private sector is increasingly investing in adaptation and resilience which supports employment and skills
(Deloitte Access Economic, 2022).

e Tasmanian entities support ongoing research and monitoring to better understand climate change impacts and
develop effective adaptation strategies. Institutions like the University of Tasmania and the Antarctic Climate
and Ecosystems Cooperative Research Centre are some of the institutions undertaking research in Tasmania
(University of Tasmania, 2024).
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Future context

e In the future, the severity and frequency of potential climate hazards are projected to increase over time.
Investment in adaptation and resilience will be required to manage the risks, increasing the opportunity for
associated jobs and skills. Adaptation and resilience investment is highest under a High Emissions scenario,
although effectiveness is likely to decrease (IPCC, 2022a).

e Research by the International Labour Organisation found that 0.2 per cent of the working population could be
directly and indirectly employed in the EU by 2050 in adaptation-related areas. This is related to jobs created by
the EU Adaptation Strategy (International Labour Organization, 2018).

e Research from the USA also notes the relationship between adaptation and resilience and the needder increased
skills. Employment is across many sectors, including natural resource management, transportatiaf,
infrastructure, public health, tourism, and disaster risk management. The American Society of#édaptation
Professionals reports that at least 1,500 professional-level adaptation jobs were hired for ifi2022 (EESI, 2024).

Existing adaptation responses
e National and state level legislation and actions: Implementation of Tasmania’s adaptation priotities as outlined

in Tasmania’s Climate Change Action Plan 2023-25.

Justification of adaptation urgency rating

e Confidence — Medium: There is a medium level of confidence due to a mediumdevel of agreement and medium
level of evidence. Globally there is evidence that adaptation and resiliefice‘@etionsilead to jobs and skills growth.
Currently there is a gap in understanding the adaptation and resilience actionsgequired in Tasmania and the
types of skills and employment that will be required for implementationigthé support required in terms of
training and education in Tasmania also requires further investigation:

e Adaptation shortfall — Partial: Currently there is a partial shertfallk, While there are adaptation priorities for
Tasmania (Tasmania’s Climate Change Action Plan 2023-25) these do not include strategies to support jobs and
skills in adaptation.

e Adaptation urgency - Tier 2: Investigate then Aet. Further investigation is needed to understand the adaptation
and resilience actions required in Tasmania andthejtypes of skills and employment that would support
implementation of these actions.

5.6.2.4 ST4 Opportunities for sgaal §@hegfon, health and wellbeing through adaptation and
resilience actions, incl@dig®Rcross domain co-benefits.

ST4: Opportunities for social cohesion, health, and wellbeing through adaptation
actions

Mealth and wellbeing through adaptation and resilience actions, including across

Opportunities for socia

domain co—beneﬁ

Confidence

Adaptation shortfall Adaptation urgency

Partial Tier 2: Investigate then Act

Agreement Evidence

Risk/Opportunity summary and associated impact statements

Key drivers (region exposed):
e Social cohesion, health, and wellbeing - adaptation and resilience: Currently (Statewide), Future (Statewide),
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Key vulnerabilities: Lack of or insufficient investment, lack of collective action or cooperation, poorly designed plans, and
actions.

Climate opportunity summary:
Overall, adaptation and resilience actions have the potential to improve social cohesion, and health and wellbeing in two
ways. First through the avoidance of the potential impacts of climate hazards. Secondly, by fostering shared purpose and
identity, empowering communities, promoting equity and inclusivity, creating economic opportunities, improvin

adaptation urgency rating is Tier 2 - Investigate then Act as the specific actions and implementation 0
resilience that best supports social cohesion and health and wellbeing in the Tasmanian coptext is unclear.

Related impact statements:
e Natural: Inland water ecosystems (N1), terrestrial ecosystems (N2), risks to al ecosystems (N3), native
ecosystems (N5), mining (NT1), renewable energy development (NT2
e Social: Mental health and wellbeing (S2), physical safety and wellbei @ ial cohesion (ST1, ST3), skills

(ST5)

e Economic: Businesses and public organisations (E1), economiggro ET1, ET4), businesses and public
organisations (ET2), businesses (ET3, ET5), land-based pri tor (E4), ocean-based aquaculture and
fisheries (E5)

Built: Health care and emergency services (B1), sanitation and age (B4), transport (B6, BT1)

Justification and evidence

Current context
e  Adaptation and resilience actions ha sitive impact on health and wellbeing through avoiding potential
impacts of climate hazards (Qu nement, 2018).
e  Adaptation and resilience acti ate shared purpose and identity within a community. These initiatives
often require collective ag

ons can have a positive impact on health and wellbeing. For example, improving

e transportation, and enhancing green spaces can have co-benefits for public health

climate change consistently indicates high levels of support for pro-climate policies,

date for action (Tasmanian Policy Exchange at the University of Tasmania, 2021).

s within Tasmania aimed at providing adaptation solutions include the Climate Resilient

(Department of Premier and Cabinet, 2024) and Climate Change and Health Roundtable (

of Health, 2020).

asmania’s Climate Change Action Plan 2023-25 supports action to increase adaptation and resilience in

mania and includes community building priorities, support, resources, and programs to promote the
involvement of children and young people, and community resilience.

e  Existing programs to manage climate risk such as planning and resource management programs, and disaster
preparedness and response plans may include community involvement and volunteering which can support
social cohesion.

Future context
e The severity and frequency of potential climate hazards is projected to increase over time. Investment in
adaptation and resilience is likely to increase in response, increasing the opportunities for social cohesion, and
health and wellbeing benefits (IPCC, 2022a).

PUBLIC 128



e  Adaptation and resilience actions such as improved health systems, resilient communities and infrastructure
resilience measures will be most effective under a low emissions scenario where the impact of climate change is
less extreme (Adger, 2007).

e Adaptation and resilience actions will need to be more extensive and require a higher investment requirement.
Adaptation measures may reach limitations of effectiveness under a high emission scenario as climate extremes
will be greater (Adger, 2007).

Existing adaptation responses
* National and state level legislation and actions: Climate Change Action Plan 2023-25, Climate Chafige and

Health Roundtable, Climate Resilient Councils.

Justification of adaptation urgency rating
o Confidence — Medium: There is a medium level of confidence due to a medium level of

adaptation and resilience with some consideration of social cohesion,
coordinated framework or approach enhance social cohesion and he
adaptation actions.

e Adaptation urgency - Tier 2: Investigate then Act. Further inv ded to understand the specific
adaptation and resilience actions that would best support soéial cohesion and health and wellbeing in the
Tasmanian context.

being benefits from

5.6.2.5 ST5 Opportunities for increased @ i employment with renewable energy
development

ST5: Opportunities for renewable energy related skills and employment

Opportunities for increased skills ent with renewable energy development

Confidence Adaptation shortfall Adaptation urgency

Overall: Very hizh

Tier 3: Continue to Monitor Current

Partial
arta Actions

Agreement —vidence

High

Risk/Opportunity summary and associated impact statements

Key drivers (region exposed):
e Renewable energy: Currently (Hobart and North), Future (Hobart, North and North-west),

Key vulnerabilities: lack of or insufficient investment, insufficient training, and education to maximise opportunity,
opposition from local communities relating to developments.

Climate opportunity summary:
Renewable energy development will drive a need for increased skills and employment within the renewable energy

industry. Tasmania currently has a skilled workforce in the energy sector, however the size and scope is relatively small
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compared with potential developments associated with the Tasmanian Renewable Energy Target. Delivery of Tasmania’s
renewable energy policies will create increased demand for workers with these skills. This creates the opportunity to
increase training and education in Tasmania to deliver high value employment. The confidence supporting assessment
this is very high as there is high level of agreement and high level of evidence, with reputable sources outlining the
workforce profile for the renewable energy sector. Adaptation shortfall has a rating partial shortfall in the realisation of
this opportunity. Skills and employment opportunities are considered in current renewable energy related plans and
policies, however implementation of actions specific to increasing skills and employment in Tasmania is still requised.
Continued implementation of Tasmania’s renewable energy strategy is required with some key risks still to be ses
Adaptation urgency is rated as Tier 3: Continue to Monitor Current Actions.

Related impact statements:
e Natural: Renewable energy development (NT2)
e Social: Social cohesion (ST3), skills (ST5)
e  Economic: Businesses and public organisations (E1), economic growth (ET1, ET4), businesses and public
organisations (ET2), businesses (ET3, ET5)
Built: Electricity infrastructure (BT2)

Justification and evidence

Current context

e Renewable energy development will drive a need for increased skills 2 foyment within the renewable
energy industry. Additionally, skills and development opportu e in new industries as result of the
increased demand and focus on renewable energy. The jobs i ith renewable energy include

aintenance activities.

e Tasmania has experienced steady employment in the energy sector. In the period from FY14 to
FY19, jobs within the renewable energy sectagwere aro 0-1700 full-time equivalent positions (ABS,
2020).

e Therenewable energy sector relies on tech
installing, operating, and maintaining clean e
renewable energy is in engineering-ty,

particularly engineers and electricians, in designing,
ems. More than 50 per cent of employment in
uding electrical and mechanical trades. The Australian clean

energy workforce is highly educated illed. Compared to the entire Australian workforce, the clean energy
sector has a higher percentage oseWwith graduate, post-graduate, and PhD qualifications. Expanding the
renewable energy sector in Ta esents the opportunity to deliver a skilled workforce (Clean Energy

Council, 2022).

Future context
e Tasmania’s,Rene

arget sets out an aspiration to achieve 200 per cent net renewables by 2040.
develop a hydrogen industry, which will require large amount of renewable power as
emand for larger renewable electricity generation and storage capacity.

s scenario, wind capacity installed in Tasmania is expected to increase substantially by

er increases to 2050. Between 2030 and 2050, hydro, utility scale storage and utility scale solar

ion and installation of new wind farms generate around 2.8 jobs per MW. Operations and
pnaintenance of wind farms generate around 0.22 jobs per MW installed (Clean Energy Council, 2022)

Existing adaptation responses
* National and state level legislation and actions: Implementation of Tasmania’s renewable energy priorities as
outlined in Tasmanian Renewable Energy Action Plan, Tasmanian Renewable Hydrogen Action Plan, Renewable
Energy Coordination Framework (ReCFIT, 2024b).

Justification of adaptation urgency rating
e Confidence — Very High: There is a very high level of confidence due a high level of agreement and high level of
evidence. Within Australia and globally there is evidence that renewable energy promotes to jobs and skills
growth, this has been quantified by some studies.
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e  Adaptation shortfall — Partial: Currently there is a partial shortfall. Currently jobs and skills requirements for
Tasmania is considered as part of renewable energy frameworks and action plans (Tasmanian Renewable
Energy Action Plan, Tasmanian Renewable Hydrogen Action Plan, Renewable Energy Coordination Framework).
These include strategies to support jobs and skills in renewable energy but rely on implementation to ensure
opportunity is fully realised.

e  Adaptation urgency - Tier 3: Continue to Monitor Current Actions. Tasmania has several strategies that
support aspects of this opportunity. Implementation of these initiatives should continue to realise this
opportunity.

Opportunity to improve financial wellbeing, and health and wellbeing through improvi
housing, particularly for low-income households.

Confidence

Overall: Very high

Partial Tier 1: Ready to Act

Agreement Evidence

High High

Risk/Opportunity summary and associated impact statements

Key drivers (region exposed):
e Energy efficiency: Current (Statewid ré)(Statewide)

Key vulnerabilities: Vulnerable population rlying health conditions, renters, low-income earners.

Climate opportunity summary:

Overall, energy efficiency improv the potential to improve financial, physical, and mental health and wellbeing
in Tasmania. Electricity ca st to households, particularly low-income households where electricity costs
accounts for a high 0 ome. Energy efficient housing has also been shown to improve cardiac and
respiratory health. The supporting assessment this is very high with high level of agreement and high
evidence, with r rces outlining the financial and health and wellbeing benefits particularly for low-income
household tation actions lead to a partial shortfall in the realisation of this opportunity as the current

Related impact statements:
e Social: Mental health and wellbeing (S2), physical health and wellbeing (S3)
e Economic: Businesses and public organisations (ET3)
e  Built: Health care and emergency services (B1)

Justification and evidence

Current context
e  Building more energy efficient new homes and retrofitting existing housing stock can reduce emissions. It also
has added health and economic benefits, such as improved mental health and lower household bills for
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residents, and better electricity grid performance (CSIRO, 2022a). Occupants of low-energy houses purchased
45-62 per cent less electricity, had lower utility bills resulting in financial savings of $1,050/year, and had
improved thermal comfort, health, and social outcomes (Moore T, 2017v).

e Energy efficient homes have been shown to improve cardiac and respiratory health, particularly for low-income
households (University of Technology Sydney, 2023).

e Many of Tasmania’s social housing properties were built more than 20 years ago, before minimum building
standards were introduced. $16.6 million has been allocated by the Australian and Tasmanian Governments to
improve the energy efficiency of 1,600 social housing properties (11 per cent) in Tasmania (Homes Tasma
2024).

e The Tasmanian Government has offered interest free loans to assist with energy efficient improgem in
residential buildings in Tasmania under the Energy Saver Loan Scheme (ReCFIT, 2023a).

Future context

® Energy efficiency measures in Australia are highest under a low emission scenario.

e Under a high emission future, energy efficiency measures reduce demand for electrigity by 1 Wh by 2030
and 600 GWh by 2050.

e Under a low emission scenario, energy efficiency measures would reduce de lectricity by 249 GWh by
2030 and 1034 GWh by 2050.

e Under a low emissions scenario, increased adoption of energy efficienttech gies would reduce energy bills
for households, freeing up income for other uses. This can increase egtitable mes for low socioeconomic
groups where a higher proportion of income is spent on energy bills @ n Council of Social Services,
2021).

e  Energy-efficient homes and buildings will provide better indor air quality and temperature control, improving
comfort and reducing health issues related to poor tempefatureegulation within homes.

Existing adaptation responses
* National and state level legislation and actionsf)Access to interest free loans through the Energy Savers Loan

Scheme (ReCFIT, 2023a).

Justification of adaptation urgency rating
e Confidence — Very high: The confide
agreement and high level of evi
supports financial wellbeing a

e  Adaptation shortfall — Parti
@ useholds and renters.

are supported through
Tasmania such as low-inco

ady to Act. Further state level action is necessary to reach low-income
householdsiin Ta ia and those who are renting.

nd wellbeing, research is specific to low-income households.
there is a partial shortfall. Energy efficiency improvements in Tasmania

e Adaptation urge 1:

5.7 ailgglclihate impact statements for the economic domain
5.7.1 Economic domain - Physical risks
In the economic domain, climate change poses risks to the economic growth of the state, the health and performance of

key industries and the potential for structural changes to the economy. However, there are opportunities that will be
created for key industries, new revenue markets and the potential to implement more efficient low-cost technology in the
future. There are a total of 10 priority risk and opportunity statements: 5 for physical and 5 for transition themes.

5.7.1.1 E1 Risks to businesses and public organisations from extreme weather events

E1: Risks to businesses and public organisations from extreme weather events
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PHYSICAL - ACUTE: Risks to businesses and public organisations due to increased frequency and intensity of
extreme weather events (extreme rain and floods, bushfires, extreme heat, storms, storm surge) affecting
assets, resources, site access and supply/distribution networks.

Adaptation Adaptation
shortfall urgency

Consequence Confidence

Current: Minor
Overall: High

2030

Current
L ]

Moderate

Key hazards (regions exposed):

Climate risk summary:

vulnerability is that 97 per cent of businesses in the sta
the resources to appropriately invest in adaptation ang
Climate change is likely to result in moderate conseque
frequency and intensity of acute climate impact :
confidence supporting this assessment is high is a medium level of evidence and a high level of agreement on
the mechanisms through which climate ch
Tasmania specific evidence, along with
Current adaptation measures are largel
responses. However, further inve

Partial

2050 : Agreement Evidence
Moderate ‘

High

Risk/Opportunity summary and associated impact statements

Extreme rain and floods: Current (West and North-west), Future (North and East
Bushfires: Current (East and South), Future (North and Central)
Storms: Current (North), Future (North and Islands)

Key vulnerabilities: Physical damage to assets and property, impacts to key i @ e, loss of operational capacity,
disruptions to supply chains, health related impacts to staff and producti

pact for less than a year. One area of key
e are sma ies. This reduces the likelihood that they have
ience, thus increasing their exposure to climate impacts.

ikelyto impact businesses and public organisations. There is some
es of high-quality evidence at a national and international scale.
through national and state level legislation, along with regional scale

g that this risk requires further investigation to identify the most appropriate and
age this risk into the future.

igh

e and fisheries (E5), economic growth (ET4)
ilt: Electricity infrastructure (BT2), infrastructure (B5, B6), stormwater and sewage systems (B4), Transport

Justification and evidence

context

All business types are impacted to different degrees by climate related extreme weather events. The primary
impact of extreme weather events is physical damage to business assets and property, resulting in costs for
recovery and clean-up. Extreme weather events may also impact the operational capacity of businesses. This
may be from loss of access to essential services required for operating, damage to critical infrastructure, and
business access being physically cut-off. Beyond the immediate aftermath of extreme weather events,

es and public organisations across the state

2030 and 2050, and major consequences by 2090, as the

uired to specifically understand the interactions between climate change
and businesses and public organisati ng with the subsequent interactions with other related statements across
the state. Therefore, adap h has been rated as partial. The adaptation urgency has been rated as Tier 2:
Investigate then A
beneficial actions tha
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businesses may continue to be impacted through a loss of customers who have also been financially impacted,
delays to damage recovery and delayed insurance returns (Tonmoy & Rissik, n.d.).

e  For businesses that rely heavily on the natural environment, these impacts are examined in detail in risk profiles
E3 and E4. Impacts to built structures are detailed further in the built domain risk profile B2.

e Asof 2023, roughly 97 per cent of businesses in Tasmania are small businesses (20 employees or less), and 60
per cent of Tasmanian businesses are sole operators. Such businesses may be more exposed to the impact of
repeated climate events in a short period of time, as their size may limit capacity to invest in climate resilience
and adaptation. Launceston and the Greater Hobart Region are the most exposed areas, as they housé53 per
cent of Tasmania’s businesses (Department of State Growth, 2023). The 2018 Hobart floods incurred private
property damage of nearly AS100 million, of which 33 per cent was commercial sector losses. Pyblic
infrastructure damage was A$37 million.

e Asanisland state that ships 99 per cent of its freight by sea, Tasmania is highly vulnerablefto climate related
supply chain disruptions (Department of State Growth, 2021). Events, including storms and stofmisurges, can
cause delays to shipping and port activities. In particular, Tasmanian food and beverage businesses export the
majority of their products internationally or to other states, so supply chain disruptions will have a material
impact to the revenue and costs of affected companies (RDA Tasmania, 2023).

e Due to globalisation, technological improvement, and stronger global competition, organisations are also more
frequently operating under longer, more complex, and highly efficient supply chain’structures, increasing the
overall exposure and vulnerability to acute and chronic climate changes)(Ministry forthe Environment, 2020).
Supply chain networks and transport impacts are examined in greatergdetail in“risk’profile E2 and B6.

e Organisations with localised supply chains may be unaffected by events occurking outside Tasmania, but more
vulnerable to events within Tasmania as they lack access to an alténnative market.

e Incidences of extreme weather will also create risks to humamhealth‘and safety, leading to an increased
frequency of short-term business disruptions. Even if not disectlyaaffected, bushfires and floods in affected
areas will likely cause temporary business closures, while storfms, extreme heat and extreme rainfall can require
temporary shutdowns to protect employees. These impagets will Vary depending on business location and the
nature of business operations.

Future context

e Increases in the frequency and intensitysofiextremefweather events including heatwaves, bushfires, droughts,
floods, and storms are likely to adversely ifpact access to resources, infrastructure, people, and disrupt supply
and distribution networks.

e The impacts of climate change @n people also manifest in businesses and public organisations through health-
related impacts resulting from exposure to extreme weather events, declining worker productivity during hot
weather, and adverse méntal health'impacts.

e Rising sea levels and the'ingreased occurrence of storm surge events may disrupt supply chains and distribution
networks.

e Increases iflextremefrain, flooding, bushfires, and storms are likely to increase the physical damage caused to
assets includingybuildings and vehicles, leading to disruptions to business operations and potentially increasing
insurance’prémiums.

Existing’adaptation,response
® National and state level legislation and actions: Tasmania’s Climate Change Action Plan 2023-25, Risk Ready,
Tasmaniah Disaster Resilience Strategy 2026-2030, Tasmanian Disaster Risk Assessment.
e Regional/local scale responses: Regional Climate Adaptation Projects.

Justification of adaptation urgency rating

e Consequence — Moderate in 2030: The impacts of climate change on businesses and public organisations are
expected to be moderate in 2030, as extreme weather events are expected to cause more frequent significant
disruptions to the business sector. This rating is projected to remain consistent to 2050, before increasing to
major in 2090 as the scale of disruptions increases substantially in conjunction with substantial increases to the
intensity and frequency of extreme climate events.

e Confidence — High: Given this complexity, it is important that there is a strong level of understanding, with
Tasmanian focused evidence to guide the management of this risk. While the confidence supporting this risk is
high, due to a high level of agreement and medium level of evidence, the evidence base of medium reflects that
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there is more research required at a Tasmanian scale to gain greater insight into the interactions of complex
risks, and the cascading impact they can have on businesses and public organisations.

e Adaptation shortfall — Partial: While there are multiple adaptation efforts that address this risk, due to the
scope of required management and number of interrelated risks that can have cascading impacts on business
and public organisations, a partial shortfall rating has been applied.

e Adaptation urgency - Tier 2: Investigate then Act. Further investigation is required to identify the most
appropriate and beneficial actions to manage risks to businesses and public organisations, given the higtylevel
of complexity within this risk. Further developments in the management of other interrelated risks that have a
strong influence on the outcomes of businesses and public organisations could help reduce this k edge g

5.7.1.2 E2 Risks to national and international supply/distribution networks @ eme
weather events

E2: Risks to supply and distribution networks due to extreme weather events

e  PHYSICAL - ACUTE: Risks to national and international supply and dis i w ks due to increased
hfires, extreme heat, storms,

cyclones, storm surge) leading to disruptions and delays.

Adaptation Adaptation

Consequence Confidence shortfall urgency

Current: Moderate
Overall: High

Partial Tier 1: Ready to Act

2030 Agreement Evidence

Moderate j j '
High

Risk/Opportunity summary and associated impact statements

Key hazards (regions exposed):
e  Storm surge: Current (co
e Storms: Current (North)
e Extreme weather s:

uture (coastal regions)
orth and Islands)
al and International

Key vulnerabilities: Reliangefon ports and shipping in north of the state, disruptions to businesses and service delivery,
cascading impacts acro supply networks and freight hubs outside Tasmania.
Climate

expected to have moderate consequences on national and international supply chains. Recent
al supply chains were seen durlng the COoVID-19 pandemlc additionally there have been |nternat|ona|

result in erate consequences through to 2030, before increasing to major consequences by 2050 and 2090, as the
frequency and intensity of climate impacts in Tasmania, across Australia and internationally increases. The elongated
nature of international supply chains and Tasmania’s island geography increases vulnerability. The confidence
supporting this assessment is high, as there is medium level of evidence and a high level of agreement on the
mechanisms through which supply chains and distribution networks are impacted by climate related hazards. There is
some Tasmanian specific evidence, along with multiple sources of evidence on the broader international impact to
supply chains. Current adaptation measures are largely provided through national and state level legislation that aims to
upgrade critical infrastructure, improve infrastructure resilience, and minimise supply chain disruptions. Therefore,
adaptation shortfall has been rated partial. The adaptation urgency has been rated as Tier 1: Ready to Act highlighting
that the current level of response is insufficient to address the risk.
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Related impact statements:

Natural: Coastal ecosystems (N3)

Social: Mental health and wellbeing (S2), physical safety and wellbeing (S3)

Economic: Businesses and public organisations (E1, ET2), land-based primary sector (E4), ocean-based
aquaculture and fisheries (E5)

Built: Health care and emergency services (B1), infrastructure (B2, BT3)

Justification and evidence

Current context

Fut

More than 99 per cent of Tasmanian freight is moved by sea. The majority of this freigh s with the Bass
Strait, meaning any disruption to services in this region, either in mainland Australia or a
risk to supply and distribution networks for Tasmania (Department of State Growth, 2021).
Due to its geographical separation from mainland Australia, Tasmania is particularlygprone to supply and
distribution disruptions resulting from storms and storm surge events that impact'shipping and port activities.
The COVID-19 pandemic highlighted the risks embedded into the freight co asmania’s supply chain

network. Freight services were centred around a just-in-time inventon system, designed to

minimise the level of storage required in Tasmania. This exposed dependant es to service disruptions
and materials shortages. Climate change impacts threaten to have si pacts, with Tasmania’s interactions
with both mainland states and international markets (Department o % h, 2021)

One of the most difficult components in adapting to climate ¢ t ope of its impact on an

international scale and the spillover effect this has into suppl ins. Where production inputs are sourced
internationally, increased frequency and intensity of extre er events will cause greater supply

storm events are less robust. This can lead to supply shortages, increasing the price on imports, and result in
flow on disruptions to local production withi ani
Where Tasmania relies on other Australian st

ia.
% oods, for example importing food that cannot be

produced locally, it is also exposed to ions®o supply chain transport infrastructure. Floods, bushfires, and
cyclones can cut off key road and rail s, leading to large delays and potential for supply contracts to be
unfulfilled.

As previously noted in risk pro ,iIncreased globalisation, international competitiveness and integration of

ighl ient, and complex supply chains. In turn, this has increased the

hange impacts on an international scale. It is noted that these impacts can be
difficult to anticipa ess visible to organisations prior to their realisation. However, increased
complexity can al veresilience of some supply networks (Ministry for the Environment, 2020).
Organisatio i alised supply chains may be unaffected by events occurring outside Tasmania, but more
vulnerable to event in Tasmania as they lack access to an alternative market.

The lev ility of organisations differs due to multiple factors including geographical area, the scale at
ich t perate (local, regional, national, international), industry characteristics, and competition.

technology has led to lon
potential for exposure t@ cli

shfires, extreme rain, flooding, and associated impacts such as landslides are likely to increasingly disrupt
ly and distribution networks at local, regional, national, and international scales. This applies to both land-
and sea-based transport networks.

Across the entire state, rising sea levels and increases in extreme weather events including storm surges will
affect all sea-related transport infrastructure under a warming climate.

The increasing impacts of extreme weather events on supply and distribution networks are likely to have a
number of negative consequences for business including unfilled orders, breaches of contract, loss of
productivity, changes to share price, reputational damage, customer loss, regulatory changes, and increased
scrutiny of business activity.

The scale of future risk generally depends on magnitude of change to systems at risk and implementation of
adaptation action across other key risks (i.e., E1 (businesses), E3 (insurability), E4 (land), E5 (ocean), B2 (built),
B5 (ports), B6 (transport)).
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Existing adaptation response
* National and state level legislation and actions: Risk Ready, Understanding Future Risks to Ports in Australia,
Tasmanian Urban Passenger Transport Framework.

Summary of adaptation urgency rating
® Consequence — Moderate in 2030: The impacts of climate change on national and international

supply/distribution networks are expected to be moderate by 2030. As Tasmania is an island state, t

extreme volume of freight moved by sea, creating a high level of vulnerability due to heavy relian

networks connecting to ports, and consistent and reliable shipping conditions. As such, project

impacts by 2030 can cause significant disruptions to Tasmania’s international and national s

the impacts that climate change will have on this risk. There is also a medium lev

e Adaptation shortfall — Partial: Currently there are some strategies in place at a
manage this risk. However, as supply chains and distribution networks are hga
jurisdictions outside of Tasmania, current adaptation efforts can only ia
adaptation efforts should be targeted to help manage this risk, partic
intrastate and interstate supply networks to climate impacts.

e Adaptation urgency - Tier 1: Ready to Act. Further action is ne r the future exposure of national
and international supply and distribution networks to climateychang

ced by impacts to
age this risk. It is clear where
owering the vulnerability of

5.7.1.3 E3 Risks to the insurability of businesses, licg€ctor, and private assets

E3: Risks to the insurability of businesses, public sector, and private assets

esses, public sector, and private assets due to increased
avents (extreme rain and floods, bushfires, extreme heat, storms,
storm surge).
PHYSICAL - CHRONIC: Risks to th ability of businesses, public sector, and private assets due to chronic
changes in temperature, pFegipitation) and ongoing sea level rise.
Adaptation Adaptation

Confidence shortfall urgency

Overall: Very High

Tier 2:

Investigate
Agreement Evidence then Act

High High

. eme rain and floods: Current (West and North-west), Future (North and East)
e  Bushfires: Current (East and South), Future (North and Central)
e Storm surge: Current (coastal areas), Future (coastal areas)

Key vulnerabilities: Increased frequency and severity of climate related damage, increasing volume of insurance claims,
loss of insurance and insurance affordability, financial risk to state budget for disaster recovery.

Climate risk summary:
Current climate risks are projected to have moderate consequences on the insurability of businesses, the public sector,
and private assets, as evidenced by the significant economic disruption that recent extreme weather events and natural
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disaster have had, and the relative volume of insurance claims from these events. Climate change is likely to continue
having moderate consequences through to 2030, before increasing to major consequences in 2050 and 2090, as the
frequency and intensity of extreme weather events increases, and ongoing sea level rise impacts more communities and
affects the viability of insurance. The confidence supporting this assessment is very high, as there is high level evidence
and a high level of agreement on the mechanisms through which climate related hazards drive insurance claims and
impact insurance viability. There is also Tasmanian specific evidence regarding the potential impacts of climate change
to the insurability of Tasmanian properties. Current adaptation measures are largely provided through national apd state
level legislation and actions, such as the Disaster Ready Fund. However, further investigation is required to id
potential adaptation measures that will reduce the risks of underinsurance, insurance unaffordability and
changes in the future to insurance coverage. Therefore, adaptation shortfall has been rated as partial. T ation
urgency has been rated as Tier 2: Investigate then Act, highlighting that this risk requires further inv
the most appropriate and beneficial actions that will help manage risks into the future.

Related impact statements:
e Natural: Coastal ecosystems (N4)
e Social: Mental health and wellbeing (S2)

e Economic: Businesses and public organisations (E1), land-based primary sector (E4),"9cean-based aquaculture
and fisheries (E5), economic growth (ET1), businesses (ET3)
Built: Built environment (B2), stormwater and sewage (B4)

Justification and evidence

Current context
e Extreme weather events can cause a range of damage to anjindividual’s home and contents, business properties

and assets, as well as critical public infrastructure. To protect selves, individuals, businesses, and
governments insure buildings and assets.
e The 2022 flooding event in Tasmania, Victoria ar
claims representing AS618 million and com
to building and commercial property dam ;
®  Since the 2019-20 black summer bus ance payouts across Australia total more than A$16.8 billion for
natural disaster related claims. Extre

NSW saw A$736 million in insurance claims, with personal
aims representing A$118 million. Most claims were related

e damage to the property or assets (Insurance Council of Australia, 2021a). In
e the cost of insurance premiums, resulting in individuals and businesses choosing an
insurance polic eaper, or not insuring, due to the cost of insurance being too high. In Tasmania, with
GST an ties, this adds an additional 21 per cent to the final price paid by customers (Insurance

neil stralia, 2019). Individuals and businesses that choose not to insure, or select a less comprehensive
ance , take on the risk of making up the difference, and when the cost of doing so is too high, they

o choose relocating rather than rebuilding, or to close their business.

addition, du

median rate of non-insured households for a suburb in Tasmania was 6.09 per cent (Insurance Council of
Australia, 2019).

e Compounding factors can further exacerbate insurance affordability issues. For example, increasing construction
costs and skilled labour shortages are also contributing to rising insurance costs (Insurance Council of Australia,
n.d.).

* In some instances, businesses and asset owners may be unaware they are underinsured. This is often caused by

the complexity of insurance policies and a lack of detailed understanding of disaster risk (Parliament of Australia,
n.d.).

Future context
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® Increases to extreme weather events including bushfires, floods and storms are projected to make 2 per cent of
homes in Tasmania effectively uninsurable by 2030 (Hutley, et al., 2022).

®  Ongoing sea level rise, associated coastal erosion and storm surges are causing an increasing number of homes,
businesses, and public infrastructure to be potentially uninhabitable or unsafe, rendering insurance less and less
viable (Insurance Council of Australia, 2021). As of 2018, no insurance companies within Australia cover gradual
sea level rise, and few cover the impacts of storm surge and erosion (CoastAdapt, 2018). This presents
significant financial risk to businesses, public sector, and private assets, and is likely to place further burden on
state and federal budgets to fund damage recovery.

Existing adaptation response
* National and state level legislation and actions: National Disaster Ready Fund, Hazard Insu
Land Information System Tasmania, Risk Ready, National Industry Roundtable Land Use P:

Justification of adaptation urgency rating
® Consequence — Moderate in 2030: The impacts of climate change on the insurabilit
sector and private assets is projected to be moderate by 2030. This is supported e significant financial
damage that extreme events are currently having, and the immense volume of i ce claims in the aftermath

public organisations and private assets to climate change impacts an e e increases.

e Confidence — Very High: There is a very high level of confidence due of agreement and high level
of evidence.

e Adaptation shortfall — Partial: While there are several adaptati t work towards reducing the level

of risk to businesses, public organisations, and private assets thi artially addresses this risk. Adaptation

growing extent of climate induced insurance catastrophes as knowledge gaps relating to how insurance
products evolve to account for climate risks. While there high level of confidence, the understanding of
required actions is uncertain. It is anticipate t more a will be possible once further investigation is
undertaken at an industry level in conjunctio the State.

e Adaptation urgency - Tier 2: Investigate the her Investigation is required to identify potential

erinsurance, insurance unaffordability and expected
ed increases to climate driven extreme weather events.

adaptation measures that will reduce th
changes to insurance coverage, given

5.7.1.4 E4 Risks and opp@r ies to land-based primary sector

requency and intensity of extreme weather events (extreme rain and floods, bushfires, extreme
damaging crops/produce, impacting availability and prices.

- CHRONIC: Risks and opportunities to land-based primary sector (agriculture, forestry,
viticulture) productivity due to changes in chronic rainfall, temperature and drought conditions impacting
ter availability, growing season length, and growing conditions.

Adaptation Adaptation
shortfall urgency

Consequence Confidence

Current: Minor Overall: Very High

Tier 1: Ready to

i Partial
2030 2050 Agreement Evidence At

Moderate | Moderate

High High
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Risk/Opportunity summary and associated impact statements

Key hazards (regions exposed):
e  Bushfires: Current (East and South), Future (North and Central)
e  Chronic temperature: Current (North-east, North-west, Islands), Future (Coast and Islands)
e  Chronic rainfall and drought: Current (East), Future (North-west and Islands).

Key vulnerabilities and barriers: Sensitivity of crops to changes in temperature and rainfall, damage and loss o
crops and stock, loss of transport and supply routes, higher insurance premiums and operating costs, healt pa
to staff working outdoors.

Climate risk and opportunity summary:
Current climate risks are expected to have minor consequences on the land-based primary secto s due to
current extreme weather events causing short to medium term disruption and a reduction to p
year or less. As the current climate continues to evolve, there will also be opportunities. This includes |mproved land
use flexibility, higher yields for dryland pasture production and the development of new wij

chronic changes in rainfall, temperature, and drought conditions, along with increase tensity and frequency
of extreme weather events. The confidence supporting this assessment is veg high level of
evidence and a high level of agreement on the mechanisms through which c ill impact the land-

increases to the spatial
tiple high-quality sources of
ation measures are largely
provided through national and state legislation, along with regional ale responses. However, further

adjustments to the sector are likely to require long lead time ire'substantial investment and support.
Therefore, adaptation shortfall has been rated partial. The a

Related impact statements:
e Natural: Inland water ecosystems (N
ecosystems (N5), alpine ecosystem ing (NT1), renewable energy development (NT2)
Social: Mental health and wel g sical safety and wellbeing (S3), cultural heritage (S4),
Economic: Businesses and publi isations (E1), ocean-based aquaculture and fisheries (E5)
e Built: Stormwater and sewage syst (B4), transport networks (B6, BT4)

”».

Justification and evidence

Current context
e Bothac c climate events can cause several risks to the agriculture sector, these include

arket risks, and financial risks (BOM, n.d.).

er events can impact production by creating incidences of heat stress, changing growing

d causing the loss and destruction of crops and livestock. Where production is impacted, farm

ecrease, and higher operational costs lead to higher prices (Bartos, 2022).

rom a market perspective, extreme weather events can cut off transport routes and delay supply chains,

ich results in spoilage of products, higher storage costs and potentially greater costs for fuel and
transport, all of which lower producer profits (Bartos, 2022).

® Increased production risk and uncertainty from greater frequency and intensity of extreme weather events
has also caused more expensive insurance premiums for farmers, and in some cases has left farmers unable
to insure certain aspects of their operation (Conn, 2023). Nationally, securing bank loans in areas of climate
uncertainty and greater exposure to climate impacts has become more difficult, with repayments also
becoming more expensive (Bartos, 2022).

e Vineyards in 2013, 2016, and 2019 have been negatively impacted by bushfire events, causing a loss of wine
grapes on farm. Smoke taint from fire events also poses a significant risk to producers, as smoke tainted
wine has significant damage to quality, making it unpalatable and unsaleable (Wine Tasmania , 2023).
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e Hail damage from extreme storms can create large scale losses to damaged produce. The 2021 severe
storm event in Southern Tasmania destroyed large proportions of horticulture produce for both the 2021
and 2022 harvesting seasons (NEMA, 2022).

Future context
The following points reflect some of the future risks to the land based primary sector:

e Increased frequency and intensity of extreme weather events such as extreme rain, floods, bushfires,
extreme heat, and storms can damage crops and produce. This impacts availability and prices, causing
significant disruptions to the land-based primary sector.

e Anincrease in bushfire risk enhances the potential for smoke taint to wine crops, which signifi€antly
damages quality, making it unsaleable (Tasmanian Institute of Agiculture, n.d.; Wine Tasmania,, 2023).

e Models indicate an increase in meteorological drought durations in central highlands an@ northwest
regions, impacting water availability (Climate Futures for Tasmania, n.d.).

e Increasing temperatures create more favourable conditions for weeds, pests, and pathogens, posing a
threat to crop health (Climate Futures for Tasmania, n.d.).

e Rising sea levels may push saltwater into freshwater aquifers, in a process knownas saltwater intrusion,
affecting water supplies essential for agriculture.

e Increasing temperatures may shorten growing seasons of wine varieties dde to@arlierharvesting and bud
bursting. As a result, this may lower the maturity of currently grown Wines\(Ffasmanian Institute of
Agiculture, n.d.).

The following points reflect some of the available opportunities to thedand, basedgprimary sector.

e Dryland pasture production is projected to increase by 10-100 per cent by 2085, depending on location.
Regions with lower annual temperatures will benefit theftost;with earlier growing periods and higher
growth rates in warmer months (Climate Futures forglasmania, n:d.).

o Higher elevation locations, previously unsuitable for cettain crops, may become viable, allowing farmers to
shift production towards areas with greater returns, creating more flexible land use (Climate Futures for
Tasmania, n.d.).

e There is a projected reduction in frost by half by 2100, beneficial for the horticulture industry. However, this
may also support pest and disease devélopmenty(Climate Futures for Tasmania, n.d.).

e Warmer temperatures altering ripeninggeniods could lead to new and unique wine flavour profiles
(Tasmanian Institute of Agiculture; n.d.).

e Northern Tasmania may devélop.similar production conditions to the Coonawarra region in South Australia,
opening new opportunitiesfor viticulture (Tasmanian Institute of Agiculture, n.d.).

e Increasing annual temperatures can enhance the growing rate of crops, leading to less time for plant
maturity. By 2030, some €rops may mature an entire month earlier than identical crops in 1960-90 (Climate
Futures for Tasmania, h.d.):

Existing adaptation response
o National'and state level legislation and actions: AgriVision 2050, Tree Alliance, Climate Change and
Agriculture, Future Drought Fund, AgriGrowth Loan Scheme, Enterprise Suitability Maps
¢ Regionalflocal scale responses: Regional Drought Resilience Planning Program, Don Irrigation Scheme.

Justification of adaptation urgency rating

e “Consequence — Moderate in 2030: The impact of climate change on land-based primary systems is
moderate by 2030, as chronic climate changes begin to negatively impact the productive performance of
many crops across the state. Additionally, the increased frequency and intensity of acute events is expected
to cause significant short-term disruptions to agricultural producers. By 2050, climate change impacts are
projected to remain as a moderate consequence. This impact is projected to become major by 2090. This is
driven by the projected increase in intensity and frequency of acute events, chronic system changes and
cascading risks, which have the potential to cause significant structural adjustment to take place in the land
based primary sector.

e Confidence — Very High: Both the agreement and level of evidence supporting the analysis of risks and
opportunities to the sector are high, creating a clear understanding of what climate impacts need to be
addressed and where to direct action towards capitalising on available opportunities.
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*  Adaptation shortfall — Partial: While there are actions at a state level to manage this risk, they only partially
address this risk. Further action is required to fully realise available opportunities that will arise from
chronic climate changes at a state level. For example, there is limited adaptation response targeted towards
the future structural adjustments to the sector that will be catalysed by climate change and a limited
enabling environment to support opportunities to producers.

e Adaptation urgency - Tier 1: Ready to Act. Further state level action is necessary to provide a coordinated
approach to both manage future chronic risks to the land-based primary sector and capitalise on
opportunities, given projected increases in both climate driven extreme weather events and chroni
such as increasing temperature and drought. Action in the next five years will allow for typically
times in the sector to enact structural changes to producers’ operations.

5.7.1.5 E5 Risks and opportunities to ocean-based aquaculture and fisheries

E5: Risks and opportunities to ocean-based aquaculture and fisheries

affecting nutrient availability and growing conditions, species composi he spatial distribution of fish
stocks, along with growing conditions/productivity/health of aqua
d fisheries due to changes in chronic
temperature, ocean temperature and acidification impacting ial'distribution of fish stocks, operations,

Adaptation Adaptation
shortfall urgency

Consequence Confidence

Current: Moderate

Overall: Very High

. Tier 1: Ready
Partial
2030 2050 2090 Agreement Evidence to Act
Moderate
High High

arrent (East, North-east and Islands), Future (East, North-east and Islands)
(all regions)

d barriers: Sensitivity to changes in ocean temperature and acidity, fragmentation and loss of
oductivity and viability of current operations, increased exposure to disease and viruses, shifts in

Climate risk and opportunity summary:

Current climate risks have moderate consequences to ocean-based aquaculture and fisheries, which have already seen a
strong warming trend and increased occurrence of marine heatwaves. These events have caused declining industry
productivity, increased heat stress on salmon fisheries and increased mortality for oyster and abalone stocks. The
confidence supporting this is very high as there is strong agreement and numerous studies of the Tasmanian-specific
impact of these events. Climate change consequences in 2030 are to remain moderate, with risk increasing to a major
consequence rating in both 2050 and 2090 due to the projected increase in surface water warming and marine
heatwaves, particularly in the north-east of the State. This is likely to impact the viability and spatial distribution of
current fishing and aquaculture activities, due to physiological impacts to stock and increased disease incidence. Some
opportunities will arise through a migration of fish and crustacean species that prefer more temperate waters, and

PUBLIC 142



greater opportunities for salmon farming in the south of the state as salmon will be more productive in cooler waters
during summer months. The current adaptation measures in place will only partially manage these risks and realise the
opportunities. The adaptation urgency rating is Tier 1: Ready to Act, as, considering the volume of studies on the
impacts that marine heatwaves have in Tasmania, it is clear that adaptive action beyond current levels, is required to
address this risk.

Related impact statements:
e Natural: Inland water ecosystems (N1), coastal ecosystems (N3), marine ecosystems (N4), mining (N
® Social: Cultural heritage (S4), mental health and wellbeing (S2)
e Economic: Land-based primary sector (E4)
e  Built: Stormwater and sewage systems (B4)

Justification and evidence

Current context
e There has been a strong long-term warming trend in Tasmanian waters, which is carsently 2 to 3 times greater

than the global average rate (Holbrook & Bindoff, 1997). Warming off the ea in the north-east
region has been exacerbated by the observed extension of the East Adstrali (Ridgway, 2007) and
attributed to an increase in severe marine heatwaves in recent years (QOliver, 17). For instance, during
the summer months of FY16 and FY18, a marine heatwave caused th n Sea to experience sea surface

temperatures of up to 2°C warmer than the seasonal average (Oli 017). The 2016/17 marine

, while the 2017/18 event
persisted for 221 days (Perkins-Kirkpatrick, et al., 2019).

e Marine heatwaves are becoming more common in Tasman
per year observed every year for the period 2014 to 2 (Kajtar, et al., 2023). The fishery and aquaculture
industries in Tasmania, which had a gross valdge of produ VP) in 2020-21 of AS1.18bn (ABARES, 2022),
have been severely impacted by marine heatwaves in recent years, especially the oyster, abalone, and salmon
industries (Kajtar, et al., 2024). Stocked sal articularly vulnerable as they are physically unable to
migrate to cooler waters during a heatwave.

e Marine heatwaves can cause a ; ards and impacts including range extensions to marine species
that normally reside further n on, et al., 2011), declining productivity (Watson, et al., 2013; Thompson

& McDonald, 2020), and cur, of diseases and viruses (such as Pacific Oyster Mortality Syndrome)

(Ugalade, et al., 2018). |

8 summers. Poor aquaculture performance was also experienced for abalone
this period (Earth Systems and Climate Change Hub, 2021).

alter the microbial makeup of micro-organisms. Research on the 2015/16 Tasman Sea
wed changes in microbial assemblage structure found in warmer waters in Queensland.
erbated by repeat marine heatwaves and is expected to have cascading effects on the food

however rising ocean temperatures in the summer would have the opposite effect. Spatial set up of salmon
farming is also projected to be altered, with northern regions to become less suitable, and southern regions
presenting as the most optimal location for Salmon aquaculture (Meng, et al., 2022).

e Ocean warming events, similar to the 251-day warming in 2015/16, are expected to become more frequent with
global warming scenario predictions (Oliver, et al., 2017). Predictions suggest that by 2050, conditions similar to
the 2015/16 marine heatwave may occur every 1-in-5 years under a low emissions scenario (SSP1-2.6) to 1-in-2
years under a high emissions scenario (Kajtar, et al., 2024).

e There are potential opportunities for fishing or farming temperate species, including eastern lobster, southern
bluefin tuna and yellow tail kingfish. However, farming of Tasmanian salmon will be threatened by warmer
waters, as increasing temperatures are leading to salmon being farmed under physiological stress, increased
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incidence of disease and decreased feeding, which may decrease system productivity (Parliament of Australia,
2017).

e Warming temperatures and declining ecosystem health may see further instances of aquaculture producers
choosing to withdraw tenders or reduce the size of tenders for supplying of aquaculture products, like the
decision made by Tassal in 2016 (Lynch, 2016).

Existing adaptation response

* National and state level legislation and actions: Climate Change — Marine Resources Impacts and A
Sustainable Marine Research Collaboration Agreement (SMRCA) Strategic Plan for 2022-26, SMRC
and Aquaculture Assessments.

Justification of adaptation urgency rating
e Consequence — Moderate in 2030: The impact of climate change on ocean-based aqua isheries is
projected to be moderate by 2030. This is largely driven by the continued disruption from
that have caused temporary shocks to salmon, oyster, and abalone stocks. There is
consequence in 2050 and 2090 due to projections indicating a gradual increase togea surface temperature and

the increased frequency of marine heatwave events, especially under a high emissiomscenario towards the end

of the century. This is likely to impact the viability and spatial distribution of
potential opportunity for fishing or farming more temperate species.

e Confidence — Very High: There is a very high level of confidence rega
aquaculture and fisheries due to a high level of agreement and high |
pathway for where actions should be directed to mitigate clim

and aquaculture producers to take advantage of a changing dli

e Adaptation shortfall — Partial: While there are several cur
only partially mitigate the impact that a rising frequen

e n impacts to ocean-based
idence. This provides a clear

tation measures in place, these actions may
y of marine heatwaves will have.
s for new species cultivation and greater

salmon farming opportunities in southern wa
the potential opportunities available for prod
e Adaptation urgency - Tier 1: Ready to Act. F
approach to manage the current and futare,i
given projected increases in surface

5.7.2 Economic domain -

5.7.2.1

Adaptation Adaptation
shortfall urgency

Consequence Confidence

Tier 3:
Continue to
Partial Monitor
Current
Actions

Agreement Evidence

Risk/Opportunity summary and associated impact statements
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Key drivers (region exposed):
e Emissions reduction mechanisms: Currently (Statewide), Future (Statewide)

Key vulnerabilities: Lack of or insufficient investment, slow or ineffective action, poorly designed plans and actions,
potential for reputational damage, risk of emission reduction requirements and adjustments.

Climate risk summary:
Tasmania has a relatively low emissions intensity and strong base of renewable energy. However, in the futuregslo

Some businesses are already more vulnerable particularly where emissions are hard-to-abate. €
emissions reduction mechanisms has minor consequences on economic growth. Increasing require
emissions both from policy and market pressures are likely to result in major consequences by 2030, 2
consequences by 2050. The confidence supporting this is medium as there is a medium level of evidence and a medium

level of agreement on the potential impact and consequence of this risk. The current suppo measures for emissions
reduction in Tasmania are provided through the Tasmania Renewable Energy Target, ia‘sllegislated emissions
target, and through the development of sector specific emissions reduction pl A ult, adaptation shortfall has
been rated Partial, with an adaptation urgency rating of Tier 3: Continue to M Actions.

Related impact statements:
e Natural: Critical minerals (NT1), renewable energy (NT2), car. m ts (NT4)
e  Social: Social cohesion (ST1), skills (ST5),

Economic: Land-based primary sector (E4), risks to business

energy (ET4)

Built: Transport (BT1, BT4, electricity system

1,°ET2, ET3), opportunities for from renewable

), circula nomy (BT4)

Justification and evidence

Current context

e While Tasmania as a state currently h ero emissions, some Tasmanian businesses are still
impacted by emissions reduction me ms, such as the Safeguard Mechanism.

® Businesses may be impacted in ransition to a low emissions economy indirectly through competition,
market expectation, reputatio ntary participation in carbon markets. Further to this, many businesses

lia consider carbon pricing in decision making through the use of ‘values
carbon pricing, used to value emissions reduction and align decision making
. This means that businesses that are unable to reduce emissions may be
e Safeguard Mechanism) or be uncompetitive where supply chain emissions are

and government organis
of emissions reduction’
to national and glo
subject to penalti
increasingly ‘censi d by businesses.
ew jurisdictions in the world that has below net zero emissions. Accounting for

h Land Use, Land Use Change and Forestry (LULUCF), Tasmania sequesters more carbon

xcluding LULUCF, in absolute terms, emissions in Tasmania have been increasing slightly in

bj

e Agriculture and energy (direct combustion, and industrial processes and product use) are the highest emissions
sources for Tasmania (ReCFIT, 2023).

e Tasmania’s three largest export sectors are Agriculture, Forestry and Fisheries, and Mining and Manufacturing.
These sectors may be exposed to emissions reduction requirements through international carbon border
adjustment mechanisms, market competition and reputational expectations.

® Asignificant share of Tasmania’s emissions profile is attributable to six industrial facilities covered by the
Safeguard Mechanism, all of which will need to start reducing emissions significantly in order meet the
requirements of the scheme.

® Many businesses in Tasmania have received funding from the Tasmanian Government ( Department of State
Growth, 2023a) and/or Australian Government (Minister for Climate Change and Energy, 2024a) to reduce

PUBLIC 145



emissions. However, Tasmania may be vulnerable due to limited currently available technology to decarbonise
hard-to-abate sectors and may face competition from other jurisdictions that have more connectivity and
supply chain pressures.

Future context

e  Modelling suggests shadow emissions pricing in Australia in 2030 may reach AS 135/tCOe under a moderate
emission scenario and AS 616/tCO2e under a low emission scenario. Therefore, the impact of shadow emissions
pricing on Tasmania is rated as major under the low emission scenario and moderate under the moderate
emission scenario.

e Modelling suggests shadow emissions pricing in Australia in 2050 may reach AS 174/tCOze and AS 2,004/tC0O.e
under a moderate emission and a low emission scenario respectively. The impact is rated as_extreme under the
low emission scenario and major under the moderate emission scenario.

e Tasmania’s export sector contributes significantly to the State’s economy. Exports of gdods and services in 2021
was estimated at $SA 5.0 billion, approximately 15 per cent of Gross State Product (GSP). Key‘export countries
include China, South Korea, Vietnam, Japan, Taiwan, and the United States. Key expart commadities include
processed metals and metal products, ores and concentrates, meat products, seafead products, and dairy
products. Many of these are emission-intensive products.

e Where emissions are not covered by national climate policy or where mandated action‘is limited, exports may
be subject to carbon border adjustment mechanisms, competition, or market,expectations. This may impact the
competitive advantage of Tasmanian products in a global market. In 2030, emissions pricing to major export
countries are modelled to reach AS 30-80/tCO.e and AS 550-625/tCOze undema moderate emission and a low
emission scenario respectively. In 2050, carbon price to major export countries for Tasmania are projected to
reach AS 40-110/tCOze and AS 1550-1900/tCO2e under a moderate emission and a low emission scenario
respectively. This may have a potential impact on the comgetitive advantage of Tasmanian products in a global
market.

Existing adaptation responses
e National and state level legislation and actions*lmplementation of Tasmania’s emission reduction priorities as
outlined in Tasmania’s Climate Change Action.Plan 2023-25 (ReCFIT, 2023e), Power the Regions Fund (Minister
for Climate Change and Energy, 2024a)

Justification of adaptation urgency rating

e Consequence — Major in 2030:/ The.impact on economic growth of slow, ineffective or no action to support
emissions reduction is projected®o be major by 2030, under a low emissions scenario. This is due to potential
national and internationdl drivers that may result in emissions reduction policy, market, and reputational
impacts for Tasmania, partiéularlyfor high emissions industries. In 2050, the consequence rating is elevated to
extreme due to thefpotentialincreases to emissions reduction efforts between 2030 and 2050.

e Confidence’= Medium: There is a medium level of confidence due to a medium level of agreement and a
medium level'of evidence.

o Adaptation'shortfall — Partial: Tasmania has in place the Tasmania Renewable Energy Target, Tasmanian
Emissions Targets, Climate Change Action Plan 2023-25, and is developing sector specific Emissions Reduction
and ResiliencePlans. Various funding programs are available at the national level to support emissions
reduction. Current action may partially shortfall depending on the implementation of current action plans and
flnding programs.

e Adaptation urgency - Tier 3: Continue to Monitor Current Actions. Tasmania has several strategies that
support aspects of this opportunity. Implementation of these initiatives should continue to realise this
opportunity.
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5.7.2.2 ET2 Risks to businesses and public organisations due to supply chain impacts as
organisations adjust to a low carbon economy

ET2: Risks to businesses and public organisations due to supply chain impacts

Risks to businesses and public organisations due to supply chain costs as organisations adjust to a low carbon economy.
Adaptation
shortfall

Consequence Confidence Adaptation urgency

Current: Minor

2030 2050 Agreement Evidence Partial

Moderate Major

then Act

Risk/Opportunity summary and associated impact statements
Key drivers (region exposed):
e Emissions reduction requirements on supply chain: Currently (state Future (statewide)

Key vulnerabilities: Exposure to emission reduction policies, supply and technelogy constraints, increased supply chain
costs, isolated nature of the state and small scale of economy.

Climate risk summary:
Businesses and public sector organisations in Tasmanié
through their supply chains. This may be driven in two
price of goods in their country of origin, or through c¢
faster than supply. Current supply chain impact
Tasmania as economies transition to low emis
consequences by 2030, and major consequen
medium level of agreement and mediu
on supply chains. The current adaptatio

may be im by the transition to a low emissions economy
either through emissions reduction policies impacting the
% on technology and product supply if demand increases
pinor consequences on businesses and public organisations in
easing supply chain pressures are likely to result in moderate
0. The confidence supporting this is medium as there is a
ence on the impacts of the transition to a low emissions economy
s in place to address the risks to supply chains from the transition to a
low emissions economy are large ough legislated emissions reduction targets, and through the
development of sector specific e uction pathways. National strategies on supply chains have been developed
however still require imple i consideration of the application and effectiveness for Tasmania. As a result,
adaptation shortfalkhas artial. The adaptation urgency rating is Tier 2: Investigate then Act.

Related impact st
e  Social: , ST5)

. isks to businesses (E1, ET2, ET3), opportunities for from renewable energy (ET4)

Elec y system (BT3)

Justification and evidence

Current context

e Businesses and public sector organisations in Tasmania may be impacted by the transition to a low emissions
economy through their supply chains. This may be driven in two ways - either through emissions reduction
policies impacting the price of goods in their country of origin, or through constraints on technology and
product supply if demand increases faster than supply.

e  The economic impact of international carbon pricing or other emissions reduction policies differs across sectors,
depending on their position within global supply chains and emissions intensity of material and product inputs
for the sector. Carbon pricing and emissions reduction policies can indirectly affect businesses and public
organisations through materials and products that are imported to Tasmania (Frankovic, 2024)
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e Globally there will be increased demand for low carbon products that are required to transition supply chains to
sustainable materials. (Azvedo, et al., 2022) Raw materials, such as low emissions steel, copper and plastics,
may rise in price, particularly in the short to medium term, due to demand and supply imbalances (Krishnan, et
al., 2022). Commodities and raw materials used to deliver low carbon technologies may experience supply
shortages or carry a green premium.

e Tasmania imports around AS 2.1 billion in goods each year.

e  Major import products include refined petroleum, other ores and concentrates, residual petroleum products,
animal oils and fats, and coke and semi coke products. Animal feed and fertiliser are also key importsfor the
agricultural sector in Tasmania.

e Sectors that rely on these products are exposed to supply chain costs associated with a transition to low
emissions.

e The current risk is minor as many businesses are not yet impacted by supply chain constrdints associated with a
low emissions transition. Some businesses in Tasmania are impacted by a transitioning supply£haifgsuch as
businesses impacted by the Safeguard Mechanism that are looking to reduce emissions, and those importing
products from countries with emissions control mechanisms in place.

e Asanisland state and relatively small economy, Tasmania may be more vulnerablegto increased supply chain
costs due to reliance on international trade and smaller market share.

Future context

e The price of emissions-intensive imported products may increase in thie future die to emissions reduction
actions and policies globally. Key import countries for Tasmania include Republic of Korea, Malaysia, China,
Taiwan and Brunei (DFAT, 2023). Key import commodities include‘petraleum, ores and concentrates, residual
petroleum product.

e Imported products may be subject to emissions reduction‘echanisms in their country of origin, increasing the
future risk to some sectors in Tasmania. In 2030, shadew emissions pricing to major import countries are
projected to reach AS 30-80/tCOze and AS 550-625/tCO2e,under’a moderate emission and a low emission
scenario respectively. In 2050, shadow emissiohs pricing to‘major import countries are projected to reach AS
40-110/tCOze and AS 1550-1900/tCO2e underf@ moderate emission and a low emission scenario respectively.

e Inthe future, Tasmanian businesses are likely\to require more materials that supports the low emissions
economy. For example, companies willd@lrequiredsto transition vehicle fleets to low carbon and electric
alternatives, retrofit industrial buildings with sustainable alternatives and invest in renewable energy delivery
(Krishnan, et al., 2022). Additionally, some organisations may be affected by legacy investment into obsolete
technologies and holding fossilffuel-oased assets (Deloitte, 2023). This can increase the investment cost in
transitioning to a low carbon,supply chain, due to the significant scale of change required.

e Demand globally for renéwableenergy technology, electric vehicles, green steel, minerals, and hydrogen
electrolysers will increase. fhis increased demand will be reflected in Tasmania as these commodities are also
critical to the Staté’s tramsition'to a low emissions economy.

e Energy price@mayiinefeaselas there is pressure on supply and demand dynamics in the transition to a low
emissions econemy-.

e Impact will'begreatest under a low emissions scenario.

Existing adaptationyresponses
e National and state level legislation and actions: Implementation of Tasmania’s emission reduction priorities as
outlined in Tasmania’s Climate Change Action Plan 2023-25 (ReCFIT, 2023e), National Freight and Supply Chain
Strategy, Critical Minerals Strategy 2023—-2030, National Renewable Energy Supply Chain Action Plan.

Justification of adaptation urgency rating

e Consequence — Moderate in 2030: Risks to businesses and public organisations due to supply chain impacts
have the potential to have moderate consequence by 2030 due rate of change in emissions reduction required
under a low emission scenario. In 2050, the consequence rating is elevated to major due to projected further
increases to emissions reduction efforts between 2030 and 2050 under a low emissions scenario.

e Confidence — Medium: There is a medium level of confidence given the medium level of agreement and
medium level of evidence.

e Adaptation shortfall — Partial: Tasmania has developed a Climate Change Action Plan 2023-25, and is
developing sector specific Emissions Reduction and Resilience Plans. The Australian Government has developed
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strategies and action plans for transport and supply chains, critical minerals, and renewable energy. Current
action may partially shortfall as they are focused on the national level and may not consider Tasmania’s
requirements or consider Tasmanian specific vulnerabilities such as market size and distance.

e Adaptation urgency - Tier 2: Investigate then Act. Further investigation is required to understand Tasmania’s
requirements and specific supply chain vulnerabilities, such as market size and distance, given the potential
impacts of emissions reduction policies on the price of goods in their country of origin or constraints on
technology and product supply due to demand increasing faster than supply.

5.7.2.3 ET3 Risks and opportunities for business through the implementation ew technology

to reduce emissions (including fugitive/agriculture/industrial/fue

ET3: Risks and opportunities for businesses

Risks and opportunities for business through the implementation of new technole
fugitive/agriculture/industrial/fuel switching).

Adaptation

Confidence shortfall

Consequence

Adaptation
urgency

Current: Minor

Tier 2: Investigate

Partial .

2030
Moderate

2050
Moderate

Evidence

Agreement

Key drivers (region exposed):
e Emissions reduction technolog

nt for substantial capital investment, slow or ineffective action, poorly
reputational damage, risk of emission reduction requirements and adjustments.

Key vulnerabilities and barriers:
designed plans and actions, ti

Climate risk and opp n ary:

Implementing low,emissiohs technology will require substantial capital investment but may result in decreased operating

costs over time. @ aysbe"a risk for businesses where investment exceeds returns. However, may also have positive
& nvestment is positive and operating costs are reduced. Current risks and opportunities from

ikely to result in moderate consequences by 2030, and moderate consequences by 2050. The
supporting this assessment is medium as there is a medium level of agreement and medium level of evidence
on the impaets on the potential risks and opportunities. As technology options and costs change over time the level of
support required to reduce the risk and realise the opportunity is unclear. The current adaptation measures in place to
address the need for emissions reduction are largely provided through legislated emissions reduction targets and
through the development of sector specific emissions reduction plans. Support is also available through Australian
Government programs. As a result, adaptation shortfall has been rated Partial. Adaptation urgency rating for this risk
and opportunity is Tier 2: Investigate then Act.

Related impact statements:
®  Social: Skills (ST3, ST5)
e  Economic: Businesses (E1, ET2), land-based primary sector (E4)
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e  Built: Electricity infrastructure (BT2), transport (BT4)

Justification and evidence

Current context

* Implementing low emissions technology will require substantial front-loaded capital investment but may result
in decreased operating costs over time. Businesses will incur costs associated with hiring new staff and tai

opportunities for businesses in Tasmania (Krishnan, et al., 2022).
e Tasmania’s four largest economic sectors are Healthcare, Agriculture, Forestry and Fisheries, a
These sectors vary in emissions intensity for Tasmania. The highest sources of emissions in
agriculture, energy (including transport) and industrial processes and products use.

emissions and reducing emissions associated with waste (Balafoutis, et al., 2017; El
®  Many options presently available to businesses involve proven technology. Busine§ses can implement changes
that are the lowest cost with certainty around cost recovery.
® Some technologies are incentivised through government programs su

Government Interest Free Loan Scheme for Businesses.
e The current risk is minor as many businesses can implement technolg
that are low risk and high return, utilising proven technology o ost

Future context
® In the future, emissions reduction requirements are likely to inerease compared with current requirements.

e  This may impact more small-to-medium entegprises wit rder to abate equipment such as heavy vehicles,
manufacturing plants and equipment.

e Technologies required to meet more strlnge
businesses due to higher costs and lower te

ions reduction requirements may present a greater risk to

eadiness levels.

e There s likely to be significant invest ology under a low emissions scenario which should reduce
the cost of developing technologles ( trated by past reduction in technology costs such as solar). This

in terms of options available and reduced capital costs allowing

more substantial emissi under a low emissions scenario. However, investment will be greatest
potentially increasi ogy options available and reducing the cost.

will unlock opportunities for b
for broader implementation ( hi, 2017).
e Impact will be greatest % ssions scenario for both the risk and opportunity. Businesses will require

Existing adaptation
e Nationaland s egislation and actions: Implementation of Tasmania’s emission reduction priorities as

outline ’s Climate Change Action Plan 2023-25 (ReCFIT, 2023e), Emissions Reduction and Resilience
vernment Renewable Energy Target, Instant Tax Write Off, Accelerated Depreciation for Small
ﬁ nian Government Interest Free Loan Scheme for Businesses, Emissions Reduction and Resilience
Jusiness, Tasmanian Government Interest Free Loan Scheme for Businesses.

deral Government Renewable Energy Target, Instant Tax Write Off, Accelerated Depreciation for Small

Justification of adaptation urgency rating

e Consequence — Moderate in 2030: The risk to businesses through the implementation of new low emissions
technology has the potential for minor impacts by 2030. This is due to the mix of technological maturity, with
many sectors able to access technologies of relative maturity, but solutions for some sectors remaining in the
research and development phase. The consequence rating remains moderate in 2050. Further increases in
technology development are likely to result in moderate risk consequence between 2030 and 2050 under a low
emissions scenario.

e Confidence — Medium: There is a medium level of confidence given the medium level of agreement and
medium level of evidence. As technology options and costs change over time the level of support required to
reduce the risk and realise the opportunity is unclear.
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Adaptation shortfall — Partial: Action plans and funding is available at both the state and national level to
support businesses to transition to lower emissions which may not provide full coverage to all business in
Tasmania to reduce the risk and realise the opportunity, resulting in a partial shortfall.

Adaptation urgency - Tier 2: Investigate then Act. Further investigation is required to understand how
technology options and costs change over time and the level of support needed to both manage risk and realise
opportunities through the implementation of new technology to reduce emissions.

5.7.2.4 ET4 Opportunities for economic growth through renewable energy supply

ET4: Opportunities for economic growth through renewable energy suppl

Opportunities for economic growth through renewable energy supply. _
Confidence Adaptation shortfall Adaptaticn urgency

Overall: Very High

Continue to Monitor
Current Actions

r

Partial

Agreement Evidence

High High

Risk/Opportunity summary and associated impact statements

Key drivers (region exposed):

Renewable energy: Currently (Hobart and North), Future and North-west),

Key barriers: Lack of or insufficient investment, slow ctive action, poorly designed plans, and actions.

Climate opportunity summary:

There are opportunities for economic growth e development of renewable energy in Tasmania. The

confidence supporting this is very high a
potential impacts of the opportunities.
as there is increasing need for emissi@
The current adaptation measures
legislated renewable energy targe
Tasmania’s renewable en

level of evidence and a high level of agreement on the
rom renewable energy development are likely to increase over time
n. Benefits are likely to be highest under a low emissions scenario.
dress the need for emissions reduction are largely provided through
ociated frameworks and action plans. Overall implementation of

s still required with some key risks yet to be resolved. Adaptation shortfall has

been rated Partial. a n gency rating is Tier 3: Continue to Monitor Current Actions.
Related impact s n
: néecosystems (N4), coastal ecosystems (N3), inland water ecosystems (N1)
ealth and wellbeing (S2), cultural heritage (S4)
: Land-based primary sector (E4), ineffective action on climate change

ilt: Health care and emergency services (B1)

Justification and evidence

Current context

Globally, renewable energy is transforming industry sectors and diversifying career opportunities. Increasing
renewable energy generation in Australia will lead to increased jobs and growth in the Tasmanian economy.
GSP for Tasmania sits at around AS 38.5 billion, after strong growth of 4.3 per cent in 2022. Economic growth
in 2023 was lower at 1.5 per cent (DFAT, 2023). Utilities, including electricity generation distribution and
retail, accounts for around 2.5 per cent of GSP (DFAT, 2023).

PUBLIC

151



e Tasmania’s labour market remains strong. In March 2023, employment was at its highest level, while the
unemployment rate remained at a low level at 3.8 per cent. Employment in the utilities sector is around
2,100 jobs, around 1 per cent of total employment in the state (Rutovitz, et al., 2022).

e Tasmania has high levels of renewable energy generation, with historic development of hydro power as the
State’s primary source of generation. There has been some recent growth in renewable energy, with the
development of 5 wind farms totalling 573MW of wind energy (Renewables Tasmania, 2021). As a result,
Tasmania is considered to have 100 per cent net renewables generation (ReCFIT, 2024b).

e In addition, Tasmania has achieved net zero emissions, with the aspiration to maintain net zero emissions
into the future. Frameworks for maintaining this position include development of further renewabléenergy,
decarbonisation of emissions intensive industries, development of green industries and nature-Based‘¢arbon
sequestration (ReCFIT, 2023).

Future context

e Under a low emissions scenario wind capacity installed in Tasmania is expected to increasesubstantially by
2030, with further increases to 2050. Between 2030 and 2050, hydro, utility scale storage andutility scale
solar PV are also modelled to increase in installed capacity.

e Estimates developed for Tasmania’s 100 per cent Renewable Energy Target suggest ah,economic contribution
of over 4,600 jobs between 2021 and 2027. Studies into jobs and skills requifed forthe‘energy transition
suggest that development of renewable energy delivers 2,000 jobs peryear,in¢reasing from 1,000 in 2023
(Rutovitz, et al., 2022).

e Upto $7.1 billion will be contributed to Tasmania’s economy through the delivery of projects to meet the
Renewable Energy Target (ReCFIT, 2022).

Existing adaptation responses
e National and state level legislation and actions: Tasmanian Renewable Energy Target, Tasmanian Renewable
Energy Action Plan, Tasmanian Renewable Energy Coordination Framework, Hydrogen Action Plan.

Justification of adaptation urgency rating

e Confidence — Very High: There is a very highilevel of gonfidence given the high level of agreement and high
level of evidence on the economic bengfitsyef renewable energy. It is noted there is some debate around the
magnitude of impact.

o Adaptation shortfall — Partial: Comprehensive policies and action plans is available at both the state and
national level to support renewable€nergy development in Tasmania, with a breadth of coverage across the
energy system. To be effective in‘realising this opportunity current policies and action plans require
implementation with some risks,to'implementation still to be resolved.

e Adaptation urgency - Tier 3: Continue to Monitor Current Actions. Tasmania has several policies and action
plans that supportfaspects ofithis opportunity. Implementation of these initiatives should continue to realise
this opportuhnity withfsome risks to implementation still to be resolved.
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5.7.2.5 ET5 Opportunities for business through new revenue streams available from carbon
markets

ET5: Opportunities for businesses from carbon markets

Opportunities for business through new revenue streams available from carbon markets.
Confidence Adaptation shortfall Adaptation urgency

Overall: Very High

Partial
Agreement Evidence

High High

Risk/Opportunity summary and associated impact statements

Key drivers (region exposed):
e Carbon markets: Currently (Rural statewide), Future (rural statewide)

Key barriers: Policies and actions may not be sufficient to realise opportunity, @ with supply and demand of
carbon credits, integrity of carbon credits and future reputational dama

Climate opportunity summary:
There are opportunities for economic growth for Tasmania through icipation in carbon markets. Benefits from
easing need for emissions reduction, and

as to meet sions reduction targets and requirements. The

| of agreement and high level of evidence on the impacts

businesses will look to offsets and market-based solut
confidence supporting this is very high as there is a hig
of the opportunities. The current response in place to a
through legislated carbon offset mechanism and.sen
in place, the adaptation shortfall is rated parti
available opportunities from carbon markets fo

currently unclear if this will be sufficient to fully realise
ia. This adaptation urgency rating is Tier 1: Ready to Act.

Related impact statements:
e Natural: Inland water ecdsys , coastal ecosystems (N3), marine ecosystems (N4)
e  Social: Cultural heritage | health and wellbeing (S2), skills (ST3, ST5)
e  Economic: land-bg i ector (E4)
sefwage systems (B4)

Justification and evidence

sinesses can undertake carbon removal projects, or carbon avoidance projects, with the value of the

on credit received reflecting the level of CO2 removed or avoided. Any additional co-benefits of the
project may be valued in the market, currently seen through higher prices for some method types or projects
with specific co-benefit. Project developers can sell this credit to buyers, who have committed to offsetting
their own emissions, and may be unable to directly or affordably do so. Additional revenue streams can arise
from this marketplace in the form of retail traders and brokers who can help facilitate the sale and purchase
of credits (Favasuli & Sebastian, 2021).

e The Federal Government Renewable Energy Target also creates a carbon market, with renewable energy
certificates (Large-scale Generation Certificates (LGCs) and Small-scale Technology Certificates (STCs) being
traded to allow electricity users to meet emissions reduction targets for Scope 2 emissions. This includes
regulated targets (the Renewable Energy Target) and voluntary targets.

PUBLIC 153



e Currently in Australia there is a total of 1,767 projects registered under the ACCU Scheme. The majority of
these are land-based sequestration projects, often considered ‘carbon farming’. Carbon farming involves
farm management to mitigate emissions and capture carbon in the landscape. This can open income streams
and market opportunities for enterprises but can also have flow-on benefits for productivity, biodiversity,
and climate resilience (Eisner & Bhattarai, n.d.)

e Across projects in Australia, 17.2 million ACCUs were issued in 2023. Australian National Register of Emissions
Units holdings grew to 36.2 million at the end of 2023. There was an overall demand of 3.7 million ACCUsyin
2023 (Clean Energy Regulator, 2024).

e The ACCU spot price fluctuated between approximately AS24 and A$40 over the 2023 calendar yeat.

e 98 projects registered under the ACCU Scheme are in Tasmania, equating to 5.5 per cent of total'projects
across Australia. Eight projects registered in Tasmania have generated ACCUs (Clean Energy Regulator,
2024).

e  Power stations in Tasmania accredited under the Large-scale Renewable Energy Target have acumulative
capacity of almost 3, 000 MW. Many of these are hydro power stations built prior to 1997,"meaning
generation below their baseline is ineligible for LGCs. Tasmanian power stations created over 2imillion LGCs
in 2022.

e The LGC spot price fluctuated between around A$40 and A$58 over 2023, though contract prices for LGCs
were often lower than the spot price.

Future context

e  Future carbon markets may include Safeguard Mechanism Certificate and Renewable Energy Guarantee of
Origin certificates. The first represents tradable emissions for fa€ilities undef'the Safeguard Mechanism.
Where facilities can reduce their emissions below their required baseline for a year, they are able to create
and trade certificates with other Safeguard facilities. ReneWable'Energy Guarantee of Origin certificates are
proposed certificates under the Guarantee of Origin scheme that will allow hydrogen producers to purchase
and certify electricity used for the production of hydrogen, as renewable energy, therefore, being able to
claim ‘green’ status for the hydrogen produced:

e  Opportunities in carbon market participationgrelikely to increase in the future as emissions intensive
industries look to balance emissions reduction with required targets, utilising offsets where decarbonisation
technology is not yet available or comme¥rciallyviable.

e Tasmania has favourable geography for carbah market participation through carbon farming, with agriculture
and forestry forming key sectors_imtheTasmanian economy., Renewable energy resources and the
Tasmanian Renewable Energy Targetsalso create opportunities to participate in the LGC market or future and
Renewable Energy Guarantee of Origin'market.

e Shadow emissions price in Australiain 2030 may reach A$135/tCO2e under a moderate emission scenario
and A$616/tC0Oze under'a I6w emiSsion scenario.

e Shadow emissiongfpricelin Australia in 2050 may reach A$174/tCO2e under a moderate emission and
AS$2,004/tCQze undef a low emission scenario. As emissions reduction requirements increase, businesses
may look to offset lakger proportions of their emissions. This will increase the financial opportunities
availablesthreugh‘carbon market participation.

Existing adaptation,responses
®_ National and state level legislation and actions: Carbon Farming Initiative, Renewable Energy Target,
Safeguard Mechanism. Policies supporting this include, Carbon Farming Advice Rebate Pilot Program,
Landcare Action Grants, Guarantee of Origin.

Justification of adaptation urgency rating

e Confidence — Very High: There is overall a very high level of confidence due to the high level of agreement
and high level of evidence available on the economic benefits of carbon market participation.

e Adaptation shortfall — Partial: Action plans and funding is available at both the national level to support
carbon farming markets. There are limited state programs available to support carbon market participation in
the Tasmanian context.

e Adaptation urgency - Tier 1: Ready to Act. Further state level action would support increased carbon market
participation in the Tasmanian context.
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5.8 Detailed climate impact statements for the built domain
5.8.1 Built domain - Physical risks

In the built domain, climate change poses risks to the quality and reliability of critical infrastructure across the state, as well
as threatening homes and businesses from acute and chronic events. However, there are transition opportunities available

in the form of lower emissions transport, improved electricity infrastructure flexibility and the potential to implement more
resilient and well adapted infrastructure in the future. There are a total of 10 priority risk and opportunity statéments:6,for
physical and 4 for transition themes.

5.8.1.1 B1 Risks to health care and emergency services

B1: Risks to health care and emergency services due to extreme weather events

intensity of extreme weather events (extreme rain and floods, bushfire
in event-related emergency and health issues

Adaptation

shoitfall Adaptation urgency

Consequence Confidence

Current: Major

Tier 2: Investigate

Partial then Act

&‘ th), Future (North and Central)
rth), Future (North and Islands)
e Storms: Curr uture (North and Islands)

sed incidence of physical and mental health impacts, remoteness of decentralised
resourcing and response, elevated levels of vulnerable population groups.

services, due’to the potential for widespread disruption to operational capacity and service delivery that is caused by
extreme weather events. There is also increased vulnerability created by the remoteness of Tasmania’s highly
decentralised communities, resulting in challenges for emergency responses in the event of disasters. Climate change
is likely to continue having major consequences through to 2030 and 2050, increasing to extreme consequences by
2090 due to the increased frequency and intensity of extreme weather. The confidence supporting this assessment is
medium, as there is medium evidence and a medium level of agreement. Although the different ways that climate
change can impact the emergency and health care sector are generally well understood, there has been limited
research on climatic impacts with regards to Tasmania’s highly decentralised population. There is also uncertainty
regarding the future operational capacity and service delivery of health care and emergency services in Tasmania as
this area is highly vulnerable to cascading impacts from interrelated risks (e.g., transport, supply chains, critical
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infrastructure), and how these risks are managed. Current adaptation measures are largely provided through national
and state level legislation. However, further investigation is required to specifically align climate change interactions
with improving resilience and functional capacity of health care and emergency management services. Therefore,
adaptation shortfall has been rated partial. The adaptation urgency has been rated as Tier 2: Investigate then Act,
highlighting that further investigation is required (such as new studies or research) to fill significant knowledge gaps
and identify a clear path for where additional adaptation actions can be implemented to support and enhance current
initiatives.

Related impact statements:
e Social: Mental health and wellbeing (S2), social cohesion (ST4), skills (ST5)
e Economic: Land-based primary sector (E4)
e Built: Health care and emergency services (B1), stormwater and sewage systems (B4), trafsportation
networks (B6) ﬁ

Justification and evidence

Current context

e (limate change will impact health outcomes in numerous ways, includingphb t limited to, increased
injury and fatalities from natural disasters, rising incidence of mental % hallenges from climate related
incidents, rising rate of infections, and changing environmental cendit hat exacerbate existing health
conditions within society (Department of Health, 2020).

e Tasmania is particularly vulnerable to the impacts of climate ¢ e due to the spatial and demographic

t rapidly ageing population, and social
to outcomes seen with remote and rural

characteristics of its population. Tasmania faces challenges

events, while they are also critical for the effective
esources (State Emergency Service, 2023). While not the only
creasing frequency and intensity of climate events increases the

to alert and activate people during enie
coordination of emergency services st
dominant risk driver for such a

potential for disruption to the ntial networks and the also elevated the exposure to the cascading
impacts that may occur ul ch an event (State Emergency Service, 2022).
e  Similar to the impact onthe services, climate change has and will continue to have varied impacts on

e on resourcing and responding capability from more frequent and more intense

o Ingreas
o Inc e
ts.
o ealth and safety risks for staff and volunteers.

reasing exposure and vulnerability of communities, creating greater resourcing requirements for

emergency servic s e but are not limited to (AFAC, 2018);
cy and intensity of extreme weather events and natural disasters.
es

e ency services.
system changes that can impact the effectiveness of existing risk mitigation and exacerbate
impacts.

Future co t

® Asclimate events increase in frequency and intensity, so will the level of fatigue and resourcing strain on
emergency and health care responders. As events extend in the duration and impact, staff engaged in the
response are exposed to operational risks, as the demanding physical and emotional toll of emergency and
health care response is magnified (AFAC, 2018a).

e Volunteers make up a material proportion of emergency response workforces and are essential in supporting
the surge in demand for emergency services in natural disasters and extreme weather events (Royal
Commission, 2020). In Tasmania, and across Australia, volunteering rates for emergency services have
declined, however the increased frequency of natural disasters and extreme weather events requires an
ongoing demand of skilled volunteers (Volunteering Tasmania, 2021).
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e There are several identified barriers to volunteering, such as time constraints of individuals and the mental
health challenges arising from exposure to disaster response and recovery (Dwyer, et al., 2020). The
combination of these barriers and the increasing frequency of natural disasters is likely to compound the
volunteer shortage. As a result, emergency services and health care services that are reliant on volunteering
may become further operationally constrained as the evolution of climate change exacerbates existing
industry issues.

Existing adaptation response

* National and state level legislation and actions: Tasmania’s Climate Change Action Plan 2023-25, He
Tasmania Five-Year Strategic Plan, The Long-Term Plan for Healthcare 2040, The Tasmania ter
Resilience Strategy, The Tasmanian Disaster Risk Assessment.

Justification of adaptation urgency rating

e Consequence — Major in 2030: The impacts of climate change on health care and emergency services are
expected to be major by 2030 due to the potential for widespread disruption ional capacity and
service delivery as the result of extreme weather events. Climate impacts ar, have a major
consequence in 2050. By 2090 this increases to extreme, as the conse
to have widespread long term service disruption, both from acute an

risks.

e Confidence — Medium: There is a medium level of confidence i nt of this risk due to a medium
level of agreement and medium level of evidence. While the tanding of multiple different ways in
which climate change will impact the emergency and heal ector, important contextual factors such as
the highly decentralised nature of Tasmania’s population an pact this will have on emergency service

dditionally, this risk has many interrelated
of health and emergency services. The management of
lies, and the management of critical infrastructure will

risks that will impact on the operational capa
impacts to transport, supply chains for medi
also influence health care and emergency se
supports a medium confidence in the as
climate changes will have.
e Adaptation shortfall — Partial: Cusren
in place in the form of national@n

egislation, but no clear objective that aligns climate change with

improving resilience and functi capacity of health care and emergency management services.
e Adaptation urgency - Tigr 2: te then Act. Further investigation is required to understand specific
impacts in the Tasmania nd how cascading impacts from interrelated risks will impact the future

operational capaci delivery of health care and emergency services across the state, given

ate related extreme weather events coupled with existing vulnerabilities in

5.8.1.2 s i the built environment due to climate extremes

B2: Risks to the built environment due to extreme events and chronic climate

impacts

e  PHYSICAL - ACUTE: Risks to the built environment (buildings/building related structures) due to increased frequency
and intensity of extreme weather events (extreme rain and floods, bushfires, extreme heat, storms).

e PHYSICAL — CHRONIC: Risks to the built environment (buildings/building related structures) due to changes in
chronic temperature, precipitation, and ongoing sea level rise.

Adaptation Adaptation

fo Confid
onsequence onfidence shortfall urgency
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Current: Moderate

Overall: High

Agreement Evidence

High

Risk/Opportunity summary and associated impact statements
Key hazards (regions exposed):
Extreme rain and floods: Current (West and North-west), Future (North and East)
Bushfires: Current (East and South), Future (North and Central)

Sea level rise: Future (coastal areas)

related
ings located in high-risk

Key vulnerabilities: Sensitivity of legacy critical infrastructure, increased frequency and sevegity of clim
damage, loss of insurance and insurance affordability, high proportion of older buildings, b
areas.

Climate risk summary:

s ill-equipped for forecasted
ion. Climate change is likely to result in

ulnerability of building owners to damages from
igh, as there is medium evidence and a high level of
ation. Current adaptation measures are largely provided

acute and chronic events. The confidence supporting
agreement with multiple sources of Tasmanian-speci

through national and state legislation and regi
buildings and structures. Although there are s
climate change, the overall impact of ext

8 responses aiming to minimise the threats and impacts to
ledge gaps on the scope and number of buildings impacted by
d chronic climate changes on the built environment are well

understood. As such this creates a clea
the rising number of effectively uni
partial. The adaptation urgency h@as

a ction. Focus areas may include flooding and sea level rise, as well as
able buildings and structures. Therefore, adaptation shortfall has been rated as
ated as Tier 1: Ready to Act.

Related impact statemen

e Natural: In ecosystems (N1), coastal ecosystems (N3)

wellbeing (S2), cultural heritage (S4)

e Social: Menta

b

r and sewage systems (B4)

Econo d primary sector (E4), fisheries and aquaculture (E5)

W

Justification and evidence

Current context

e Buildings and structures are threatened by both acute and chronic climate events. Events that pose the
greatest current threat include bushfire, prolonged periods of drought, extreme rainfall, storms, and lightning.
Extreme weather events and natural disasters can cause a range of damages to private and commercial
property, industrial property, research facilities and structures as well as cultural assets. Damage can create
significant recovery costs for affected individuals, businesses, and government, and negatively impact insurance
premiums. Buildings made from flammable materials that are located within high-risk bushfire areas are at the
greatest risk of being damaged by fire. Older buildings with low permeability and those in low lying flood plain
areas are at the greatest risk of damage from flood and extreme rainfall. Coastal buildings and structures in low
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Future context

lying areas or on the shoreline are exposed to inundation from sea level rise and storm surge, and potential
damage from shoreline erosion.

Tasmania has, on average, 29,000 ha of land damaged by fire each year, with upper limits of 100,000 ha.
Damage to buildings in fire affected areas can be irrecoverable and can be geographically widespread due to
the nature of fire events. The 2013 fires in southern Tasmania near Dunalley destroyed 203 homes and incurred
an insurance claim cost of A$89 million (AIDR, 2013). Areas with the current greatest risk of high intensity fire
events include the Huon Valley, large areas from Sorrel north-east to Little Swan Port, large areas of grassland
below Launceston, forest near Fingal Valley, Derwent Valley and largely uninhabited areas of grassland in‘the
south-west (State Fire Management Council, 2014). While all areas of Tasmania are exposed to bushfire risk,
some regions such as the Tasmanian World Wildlife Heritage Area pose less risk to the built environment in the
event of a major fire, such as the one that occurred in 2019, due to significantly fewer buildings structures
being located within these regions.

All regions of Tasmania are exposed to storm risk, with the north-east and north-west fegions@filasmania
most exposed. Destructive wind and airborne/falling debris in storms can cause property damage to buildings,
and in some cases lead to water ingress, creating issues of mould and water damage, within properties. In 2009,
Tasmania reported the effects of a tornado in the north-east of the state that caused serious structural damage
to homes. (Fox-Hughes, et al., 2018). Coastal infrastructure is covered in further detail in impact statement B5.
Tasmania is exposed to statewide flooding risk, with 91.5per cent of properties insuredifor flood damage as of
2016. The 2016 flooding event in Tasmania incurred A$S80 million damages to.ffrastructure (Blake, 2017).
While all regions of Tasmania are exposed to the possibility of extreme*rainfall,ireSidential areas in the State’s
north, particularly the northwest, are the most at risk of damage from extreme rainfall events. Launceston’s
development of a flood mitigation levee, and ongoing investmentiintothissystem, successfully protected low
lying homes and businesses during the 2016 flooding event. Estimated, loss avoidance was roughly A$216
million (Blake, 2017).

Buildings and related structures are strongly interconfiected and dependent on critical infrastructure such as
the electricity and telecommunications. Suchycritical infrastructure and the essential services they support, are
already, and will continue to be impacted by bath acute and chronic climate hazards (Leal Filho, 2024). The
impact of extreme weather events, particulafly stokms and bushfires, has been long understood (Prakas, 2024).
Events that threaten critical infrastructure ate increasingly interconnected and can lead to compound effects
on buildings and the functionality of thebuilt eAviFonment. These impacts can also have complex impacts
across domains (CSIRO, n.d.).

Currently, the urban heat islandgffect withift cities does not appear to be an issue for Tasmania. This is due to
the high levels of tree canopy coverfinplaces like Launceston (44.5%), resulting in less strain on buildings that
may be unequipped to hamdie rising témperatures. It should be noted that there is no information on urban
heat island effects within Hobakt (due to cloud cover obscuring satellite overpass). However, Hobart has seen a
2.7% increase in shrubs and 3.2% increase in grass that may lead to higher levels of tree canopy cover helping
to mitigate futurg urban heatisland effects (Greener Spaces Better Places, 2017).

Legacy infrastructure was/built under different circumstances, and often does not suit the climate conditions of
the 21st centuny, incliding placement in locations that may be deemed unsuitable if construction was to occur
now. This includesieoastal infrastructure that has been built without consideration for sea level rise or erosion
risk, buildifgs, ‘critical infrastructure, and others structures of importance in high bushfire risk areas, or low-
lying floodplains. To respond to these issues, the Building Act 2016 (Tasmanian Government, 2021) no longer
permits;these types of construction in areas deemed to be hazardous. There is a low level of information on
decisions regarding adaptation and relocation that is required with respect to previously built legacy
infrastructure.

Cultural built heritage infrastructure also contains many features of other legacy infrastructure within the state
and is exposed to the same climate hazards. As these buildings and structures are often one of a kind,
immovable and irreplaceable, protective management strategies need to be considered to mitigate against the
impacts of a changing climate, particularly where changing thresholds have not been considered within the
original construction.

As climate change impacts continue to evolve, rising sea levels and associated storm surges will continue to
threaten the built environment of Tasmania.

PUBLIC 159



Existing adaptation response

Justification of adaptation urgengy rating

Climate projections indicate storms and wind speed will increase in Tasmania, particularly during the winter
and spring. There is also likely to be a small increase in the frequency of extreme wind gusts during the 21
century. The biggest increases in both mean wind speed and extreme wind gusts occur in northern Tasmania,
particularly across both Flinders and King Islands (Checet, et al., 2012).

Under a high emissions scenario (RCP8.5), by 2100, the most vulnerable electorates to bushfire, flooding and/or
coastal inundation will be Franklin, Lyons and Clark, with at least 14 per cent of proprieties in these regions at a
medium to high risk of impact (Climate Council, 2022).

Extreme weather events will have increasing impacts across the built environment, including impactsfto critical
infrastructure and the essential services they support, such as electricity and telecommunications#Risks to
critical infrastructure are managed through robust legislative and regulatory mechanisms and h@ve nat.been
identified as a priority risk in their own right. However, the loss or delayed return of this infrastructure and
related services is a complex risk likely to have significant impacts across other domains aftd affect the state’s
capacity to respond to other impacts.

Under a 1.1m sea level rise scenario, between 12,000 — 15,000 residential buildings will belimpacted from
inundation and shoreline recession (DCCEE, 2011). Key suburban areas at risk of flooding inundation include
Hobart (Sandy Bay region and Rosny Park), Glenorchy, Kingston, Ulverstone, Burnig, and Somerset (LISTmap,
n.d.).

As climate hazards continue to occur and grow in both frequency and intengity, reduced availability of
insurance for buildings and structures across the state becomes a significantissue. By 2030, 2 per cent of
Tasmanian properties (6,905) will have an annual replacement cost fefdamagesigreater than 1 per cent. This
makes the properties effectively uninsurable for many Tasmanians and businesses, as the cost of premiums will
become too high to afford (Hutley, et al., 2022). The north-east/@hid eastern coast of Tasmania is most at risk.
The south of Hobart, the City of Clarence, and Huon Valley will also see risks to buildings significantly increase
by 2100, as the threat of coastal inundation and bushfire ifyTasmania’s southwestern national parks becomes
more significant (Climate Council, 2022).

National and state level legislation and actiegfs: Building Act 2016, SLR and Allowances for Tasmania, Bushfire
Fuel Reduction Program, Tasmanian Disaster\Resilience Strategy 2026-2030, Land Information System
Tasmania, Tasmanian State Coastal Polieyplasmanian Planning Scheme, Tasmania’s Climate Change Action Plan
2023-25, Land Use Planning and ApprovalsAgt 1993.

Regional/local scale responses: Tasmanian Local Council Sea Level Rise Planning Allowances, Launceston Flood
Levy.

Consequence — Major in"2030:/THe impact of climate change on the built environment due to climate extremes
is projected to bedmajon by.2030. This is supported by existing evidence of impacts to the built environment
from extrethe climaté events, including causing extensive damage and making a significant number of buildings
uninhabitablejThecensequence is projected to remaining consistent to 2050 and further increase to extreme
in 2090.4Phis)is due to increasing intensity and frequency of extreme weather events and sea level rise creating
compoundifg damages that can cause widespread disruption, a complete loss of utility, and many buildings to
becomeuninhabitable.

Confidence — High: The confidence supporting this risk assessment is high, with a strong level of agreement on
the mechanisms by which the built environment is impacted by climate extremes. However, while there is a
large quantity of high-quality sources, it has been noted that there is limited quantitative information on the
number of homes exposed to specific hazards, particularly at more local and regional scales, resulting in a
medium level of evidence.

Adaptation shortfall — Partial: There are several adaptation actions currently in place that support the
management of this risk. However, due to the scope of the built environment and potential scale of disruption
across the state from climate extremes, adaptation efforts are rated as a partial shortfall.

Adaptation urgency - Tier 1: Ready to Act. Further state level action is required to ensure a coordinated
approach to manage risks to the built environment, given projected increase in both climate related extreme
weather events and chronic climate impacts. Focus areas may include flooding, bushfire, and sea level rise.

PUBLIC 160



5.8.1.3 B3 Risks to contaminated sites due to extreme events and chronic climate impacts

B3: Risks to contaminated sites due to extreme events and chronic climate impacts

e  PHYSICAL - ACUTE: Risks to contaminated sites (landfills, mining areas, polluted land) due to increased
frequency and intensity of extreme weather events (extreme rain and floods, bushfires, extreme heat, storms,
storm surge) and causing damage and increased capital expenditure.

e  PHYSICAL — CHRONIC: Risks to contaminated sites (landfills, mining areas, polluted land) due to cha

chronic temperature, precipitation and ongoing sea level rise.

Adaptation Adaptation

fo Confid
onsequence onfidence shortfall urgency

Current: Moderate

Overall: High

ier 2: Investigate

2030 2050 Agreement Evidence then Act
Moderate

Risk/Opportunity summary and associated impact statements

Key hazards (regions exposed):
e Extreme rain and floods: Current (West and North-west), Futtire (N and East)
e Sea level rise: Future (East and North-east)

Key vulnerabilities: Sensitivity of dated and legacy sites, coasta s atrisk from erosion and flooding, mobilisation of
pollutants and contaminants from sites, sites and related,infrastruc not designed for scale of future climate risks.

Climate risk summary:

Current climate risks are expected to have mo ences on contaminated sites, with areas in Tasmania
exposed to acute hazards capable of causing -term disruptions to site operations. Sites with dated
infrastructure are particularly vulnerable. sequences are likely to remain moderate through to 2030, increasing
to major in 2050 and 2090 due to projeéted.i ases in the intensity and frequency of extreme weather events and the

imate such as sea level rise and precipitation. The confidence supporting this
of evidence and a high level of agreement regarding the mechanisms by
contaminated sites. Tasmanian-specific evidence on the exposure of

long-term impact of projected chan
assessment is high, as there is a
which acute and chronic hazards

legislation and acti rther investigation is required to understand the interaction of climate change and

Tasmanian contamina
development. Th ptation shortfall has been rated partial. The adaptation urgency has been rated as Tier 2:
Investigate the ghlighting that the current level of response is insufficient to address this risk.

statements:

tInland water ecosystems (N1), coastal ecosystems (N3)

ial: Cultural heritage (S4), physical safety and wellbeing (S3)

omic: Businesses and public organisations (E1), land-based primary sector (E4), fisheries and aquaculture
(ES)

®  Built: Stormwater and sewage systems (B4)

Justification and evidence

Current context
e Contaminated sites (shown on LISTmap) across Tasmania including active and closed landfills, mining areas and
polluted land are currently at risk from extreme weather events including extreme rain, flooding, sea level rise
and storm surges. These events are projected to increase in both frequency and intensity due to climate change.
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Future context

Existing adaptation response

Justification of adaptation urgency rating

Contaminated sites are impacted by both acute and chronic climate impacts. While climate change is an issue
for both inland and coastal sites, contaminated sites near the coast and those at risk of nearby erosion are most
affected. Extreme rainfall in acute events can mobilise contaminants in flood water and displaced sediment,
redistributing them into nearby marine and freshwater environments. This can be exacerbated if extreme rain
follows periods of drought or a heatwave. Drought can create more permeable soil, leading to higher levels of
leaching into landfill, and increasing the concentration of contaminants in sites. There is also a risk of harmful air
pollution and airborne contaminants, caused by burning of waste or bushfire events (Kumar & Reddy, 2020).
Rising sea levels and associated storm surges threaten contaminated sites with proximity to the coastgduete
the impacts of flooding (Morton, 2016).

Additionally, contaminated sites that have been exposed to toxic materials have previously dem@nstrated the
potential for acid leaching when exposed to large amounts of rainfall. For example, this has oeeurred at the Mt
Lyell copper mine (EPA Tasmania, n.d.).

Contaminated sites that have dated infrastructure or legacy infrastructure are unlikely tabe effectively,designed
to be resilient to the impact of climate hazards and the evolution of a changing climate. To'teéduce the risk posed
by climate change to contaminated sites, capital investment may be required to fix existing design flaws and
improve the adaptive capacity of the operating site (Kumar & Reddy, 2020).

While modern landfills in Tasmania are subject to strict rules regarding their siting, design, operation, and
rehabilitation (EPA Tasmania, 1994), legacy landfills are more likely to be sitdatediin vulnerable areas or subject
to erosion and design failures leading to the washout of pollutants.

The ability to determine the specific sensitivity and exposure of 6htaminatéd sites around Tasmania to climate
change is hindered by a lack of information on the location ofgmany clesed landfills and mines. As such, detailed
investigations have not yet been undertaken to determinefthe Vilnerability of contaminated sites to climate
change.

In general, contaminated sites around Tasmania will facelincreasing exposure to climate risk, particularly under
a higher emission scenario (SSP3-7.0) towardsthe end of thé21st century.

Extreme rain is projected to increase in both iptensity and frequency, leading to an increase in associated
flooding. This may increase the mobilisation 'of toxiciechemicals from contaminated sites or remobilise toxic
chemicals already in the environment.

Similarly, many legacy landfills and contamdinated sites are in low-lying coastal areas, making them susceptible to
future sea level rise and the increasedfrequency of storm surge events.

The failure of contaminated sités andilandfills to contain pollution can potentially lead to cascading
consequences for the envicenment, public health, and the economy.

National and statedévVel legislation and actions: Landfill Sustainability Guide 2004, Environmental Management
and Pollutien ControldAct@994 (EMPCA), Risk ready, Tasmanian Disaster Resilience Strategy 2026-2030, Land
Information System Tasmania.

Consequence - Moderate in 2030: Climate change impacts to contaminated sites are projected to be moderate
by 2030. Acute events and chronic climate changes may cause many short-term disruptions to contaminated
sites. Where contaminated sites are older and have more dated infrastructure, there is a higher level of
vulnerability, which may require increased maintenance and repair to offset damages. Consequence is
projected to increase to major in 2050 and 2090, as climate impacts exceed disaster resilience thresholds for
existing infrastructure, causing extensive damage to contaminated sites.

Confidence — High: While there is a high level of confidence due to the strong level of agreement, there is
limited information available on the exposure of Tasmanian sites to contamination risks, resulting in a medium
level of evidence. Based on this lack of Tasmanian-specific evidence, there is ambiguity as to the required focus
for adaptation action.

Adaptation shortfall — Partial: While there are several actions identified that incorporate the management of
contaminated sites, the degree to which these management actions consider adaptation is not clear. This results
in a partial shortfall.
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e Adaptation urgency - Tier 2: Investigate then Act. Further investigation is required to understand specific
impacts of climate change to contaminated sites in Tasmania.

5.8.1.4 B4 Risks to stormwater and sewerage systems due to extreme events and chronic climate
impacts

B4: Risks to stormwater and sewerage systems due to extreme events and chronic
climate impacts

PHYSICAL - ACUTE: Risks to stormwater and sewerage systems due to increased frequenc
extreme weather events (extreme rain and floods, bushfires, extreme heat, storms, storm su causing damage|
and increased flow.
e  PHYSICAL — CHRONIC: Risks to stormwater and sewerage systems (stormwater an stewater systems) due to
ﬂ i}ea

changes in chronic precipitation and ongoing sea level rise causing damage flow.

Consequence Confidence Adaptation shortfall Adaptation urgency

Current: Moderate

Overall: High

. Tier 2: Investigate
Partial
Agreement Evidence then Act

Risk/Opportunity summary and associated impact statements

2030 2050 2090

Moderate Major Major

Key hazards (regions exposed):
e Extreme rain and floods: Currént
e Sea level rise: Future (coasta s)

e €xpected to have a moderate consequence on stormwater and sewage systems. In Hobart,
aphic ge, and relatively new stormwater infrastructure create greater vulnerability to stormwater

, sewerage systems have a vulnerability to extreme rainfall and flooding events due to the existence
ows and groundwater infiltration into the pipe network. Climate change is likely to result in moderate

es by 2030, and major consequence by 2050 and 2090 due to increased intensity and frequency of extreme
rainfall, and existing vulnerabilities being exacerbated by ongoing sea level rise. The confidence supporting this assessment
is high, due to medium scientific evidence and a high level of agreement. However, further investigation is required to
specifically address knowledge gaps across each of the two separate systems. Current adaptation measures are largely
provided through national and state level legislation and actions. However, current adaptation measures only provide
partial coverage for this risk and further investigation is required to specifically understand the interactions of climate
change. Additionally, as the sewerage and storm water systems are managed separately, actions identified within one
system cannot be applied as a management approach for the other. Therefore, adaptation shortfall has been rated as
partial. The adaptation urgency has been rated as Tier 2: Investigate then Act highlighting that the current level of
response is insufficient, and that further investigation is needed to guide adaptation actions for both major urban centres
and regional locations.
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Related impact statements:

e Natural: Coastal ecosystems (N3), inland water ecosystems (N1),

e Social: Mental health and wellbeing (S*), maladaptation and insufficient adaptation policies (S)
e  Economic: Land-based primary sector (E4), fisheries and aquaculture (E5)

Justification and evidence

Current context

* In Tasmania, stormwater and sewage pipes are separate systems that are managediindependently. As such,
there can be differing impacts and considerations for the two networks.

e Extreme rainfall and intense rainfall events can lead to stormwater fl6oding reSult in damage and recovery
costs to repair underground stormwater infrastructure. Similar event inclginStances of sewage overflows,
when stormwater inadvertently enters and compromises the sewage's hreatening the physical health of
citizens (National Water Comission, 2012).

®  Excessive stormwater overflows can reduce the capacity of sgi rb stormwater and therefore increase
surface runoff. In such instances, urban environments cangxperience increased pollution if storm water systems
are unable to accommodate the precipitation event (Depa Primary Industries, Parks, Water and
Environment, 2010).

e  Hobart is situated between Kunyani/Mount Wellington a Derwent Estuary, making it prone to flash
flooding from extreme rainfall events (City of art, 2021), as seen recently in 2018. While Launceston has
similarly exposed areas that are prone to fla %
additional protection from the Launceston,Floed Le

e Hobart’s implementation of stormwate
area containing limited to no stormwa

ng areas (City of Hobart, n.d.).
management are more prevalent in urban areas compared to rural areas due
s surfaces reducing the capacity of urban settings to absorb extreme rainfall

and increased risk for h
® |[ssues associated with s
to a higher numb

events.
e While major town an centres within Tasmania are part of a connected sewage system, there are many
rural areassin ania which require independent on-site septic systems, as it is not feasible to be connected to

(ReCFIT, 2023d). In such locations, particularly those in coastal locations, instances of

reme rainfall, sea level rise and storm surges can cause the failure of septic systems.

rainfall events and flooding place pressure on sewerage pipes from increased inflows. Where
ections to the sewerage network exist, the stormwater generated in an intense rainfall event can
age pipe infrastructure. Additional pressure can be generated from higher levels of groundwater in extreme
rainand flooding events which causes higher rates of groundwater to seep into sewerage networks through
drainage cracks, manhole covers, and joints in the pipe network.

Future context

® In coastal areas where existing ground water levels are naturally high, repeated extreme rainfall and flooding will
further exacerbate these issues from stormwater systems, as natural environments have a lesser ability to
absorb stormwater and increase the amount of surface runoff as a result (NOAA, 2024).

e Sea level rise in low lying areas can lead to repeated inundation of drainage and sewage infrastructure, causing
blockages (National Water Comission, 2012). In cases where sea level rise impacts the viability of gravity sewer
systems, increased expenditure is expected for repair of sewerage infrastructure (Ware, 2016).
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Existing adaptation response

Justification of adaptation urgency rating

Increases in the frequency of storm surge events will put pressure on adaptation and clean-up efforts.

National and state level legislation and actions: Risk ready, Tasmania Disaster Resilience Strategy 2026-2030,
Land Information System Tasmania.

Consequence — Moderate in 2030: Climate impacts on stormwater and sewerage systems are
moderate by 2030. This will be driven by the short-term disruptions from extreme rain and
Additionally, increased damages to pipe infrastructure that is caused from infiltration ang
extreme rain events will see an increase in repair costs. By 2050 and 2090, climate chang
major consequence to stormwater and sewerage systems. This is due to several reasons, i
frequency of flash flooding, greater inundation of rural communities, and flooding age fro
level rise. These impacts are likely to place increased pressure on stormwater systems. Projected increases in the
intensity of rainfall events and altered rainfall patterns may create larger inflows intelsewerage pipes, placing
greater pressure on the system and increasing the risk of damage to assets.
Confidence — High: There is a high confidence in the assessment of thisii
medium level of evidence. It is important to note that there are som
Tasmanian stormwater system with respect to a changing climate.
Adaptation shortfall — Partial: Currently there is a partial adap
actions that have been implemented to address this risk incl
is limited coverage at a statewide level of the manageme
Adaptation urgency - Tier 2: Investigate then Act. Further i tion is required to understand specific
impacts and to ensure that actions relevant to sewage @and storm water systems are managed in a coordinated
way.

a high level of agreement and a
ps in the vulnerability of the

Adaptation Adaptation

Confidence shortfall urgency

Tier 1: Ready to
Agreement Evidence Act

Partial

High

Risk/Opportunity summary and associated impact statements
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Key hazards (regions exposed):
e  Storm surge: Current (coastal regions), Future (coastal regions)
e  Storms: Current (North), Future (North and Islands)
e Sea level rise: Future (coastal regions)

Key vulnerabilities: long lead time to implement adaptive action, increased disruptions and closures, reliance on ports
for functioning of state, increased asset damage and maintenance costs, assets and infrastructure not designed f
future sea levels and more intense storm surges.

Climate risk summary:

Current climate risks are expected to have moderate consequences on ports and coastal infrastruc
predominately from existing impacts to port infrastructure causing isolated short-term disruptions
damage to assets. Climate change is likely to result in moderate consequences by 2030 and 205
consequences by 2090 due to projected increases in sea level rise and the associated intensificatio
events. The confidence supporting this assessment is medium, as there is a low level of evidence and
agreement at the international scale regarding climate change related impacts to ports and,€oastal infrastructure.
Tasmanian- specif'c evidence regarding the exposure and vulnerability of ports and coastal infsastructure is limited.
regional/local scale

e of ports to Tasmania, and
ucture, further investigation
|. Therefore, adaptation shortfall

measures to port infrastructure that are managed by TasPorts. However, given
the long lead times to implement adaptative actions for large scale port and coastali
is required to specifically understand the interactions of climate change at the
has been rated as partial. The adaptation urgency has been rated as Tie
level of response is insufficient to address this risk.

Related impact statements:
e Natural: Coastal ecosystems (N3),
e Social: Mental health and wellbeing (S2)
e Economic: Land-based primary sector (E5), fis
e  Built: Health care and emergency services (

s and aquaculture (E5)
ort (B6), low emissions transport (BT4)

Justification and evidence

Current context

e TasPorts is a state-owned com e for the operation of ten ports across Tasmania. These ports are
essential for the movement of t of Tasmania’s freight. As an island state, the operation of these ports
acts as an integral comp ctioning of Tasmania. Other than the Port of Hobart, all ports are

located in the State’s Narth dditional cargo and community ports on King Island and Flinders Island

. i ptains multiple elements that can be vulnerable to climate risks (Fisk, 2017; PIANC, 2014):
looding events pose risks including erosion, wave damage to port facilities, and

d of power outages and drainage system impacts. Inundation of cargos and hazardous

s can also lead to negative environmental outcomes.

5 winds, intense rainfall and lightning can damage loading infrastructure like cranes and halt work
rations.

o Heatwaves and higher temperatures raise air conditioning costs, increase the strain on refrigerated
storage, and increase heat-related health risks for workers, potentially disrupting operations and
requiring adjusted work hours.

o Sea level rise exposes Tasmanian port structures to heightened wave action, changes in coastal
morphology, and increased saltwater corrosion. It reduces clearance for ships, and could affect loading,
unloading and vessel passage under overhead obstacles like bridges. Additionally, impacts to rail and
road transport networks and supply chains can have a flow on disruption to port operations. This will
be discussed more in in Risk Profile B6.

e (Coastal infrastructure includes a variety of assets such as piers, marinas, coastal roads and bridges, coastal
tourism assets, car parks and key community buildings such as surf lifesaving clubs.

e (Coastal infrastructure is impacted from multiple climate hazards. Rising sea levels create more intense storm
surges, which can damage existing structures, create saltwater intrusion damage, and alter sediment flows that
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may change the efficacy of existing infrastructure. Sea level rise, extreme rainfall and storm events also expose
coastal infrastructure to wave damage, shoreline erosion and flooding inundation in low lying areas (Ministry for
the Environment, 2024).

Future context

e Due to the nature of port infrastructure, there is limited flexibility to modify existing port locations, as this
requires long development times, substantial upfront costs, and extensive changes to existing connecting
infrastructure. This is reflected in the outcomes of TasPorts 2043 plan, which recommended that the state
should maintain and continue to support the existing multi-port system (TasPorts, 2015). This highlights that
improvements to the adaptive capacity and resilience of existing infrastructure will be the appreach to
managing port infrastructure in the future.

e A 2008 Climate Change and Coastal Asset Vulnerability report published by the Department of Primary
Industries and Water identified key areas of concern to infrastructure from a projectedhigh sea levekrise
scenario in 2100. It listed key coastal assets such as community buildings, hundreds of kilometres of coastal
access roads, state highways, and coastal service stations as some of the areas of high concernidue to impacts
of storm surge and inundation from sea level rise (DPIW, 2008).

e Sea level rise and more intense storm surges might require capital investment into preventative coastal
infrastructure. This could include the development of new projects as well ag projects t@upgrade existing sea
walls that are vulnerable to spill over and damage (Department of Climate Change, 2009).

e  Future designs and location selections for piers, jetties, marinas and hoating facilities will need to consider sea
level rise and future climate change impacts such as storm surges, tolensureithat they will remain operational in
the context of future weather and tidal conditions (Page & Thorpp2010)

Existing adaptation response
e National and state level legislation and actions: Understanding Future Risks to Ports in Australia.
e Regional/local scale responses: TasPorts Sustainability Strategy Regional Port Management Plans, Regional
Strategy — Adapting a Changing Coastline.

Justification of adaptation urgency rating

e Consequence — Moderate in 2030: Climatejimpacts’are projected to have a moderate consequence to ports and
coastal infrastructure by 2030. This is(predominately expected to be driven by short term disruptions to ports
across Tasmania from an increasing,frequency of extreme rain, storms, and extreme wind. Damaged coastal
infrastructure in the next five years_issexpected to be repairable, as sea level rise and associated storm surges
will have more noticeable damages in future time horizons. This will remain consistent to 2050 and increase to
major consequence by 2090 asyongoing sea level rise, storm surges and extreme weather have a more
significant impact on Tasmanian ports.

e Confidence — Medium:The eenfidence for the assessment of this risk is medium. Despite high levels of
agreement@©n anlintérnational scale as to how climate change impacts ports and coastal infrastructure, there is
a low level of ‘evideneeat’a national and state scale.

o Adaptation'shortfall — Partial: There are multiple identified adaptation measures currently in place for ports
and coastaldnfrdstructure. However, considering Tasmania is an island state, the effective long-term
management of its ports is of critical importance. As such, there is a partial shortfall since the interactions of
multiple related risks with ports across the state has created some gaps in the coverage of this risk. Additionally,
large-scale adaptation actions have long lead times as changes to ports and coastal infrastructure are complex,
involving high levels of effort both from a funding and construction perspective.

e Adaptation urgency — Tier 1: Ready to Act. Further state level action is required to understand specific impacts
of climate change on ports in the Tasmanian context and ensure a coordinated approach to managing risks to
ports and coastal infrastructure, given projected sea level rise, storms and storm surge, coupled with the limited
flexibility in modifying existing port locations.
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5.8.1.6 B6 Risks to transportation networks due to extreme events and chronic climate impacts

B6: Risks to transportation networks due to extreme events and chronic climate

impacts

e  PHYSICAL - ACUTE: Risks to transportation networks (roads/railways/airports) due to increased frequengy and

intensity of extreme weather events (extreme rain and floods, bushfires, extreme heat, storms, winds
e  PHYSICAL — CHRONIC: Risks to transportation networks (roads/railways/airports) due to changes i
temperature, precipitation, and ongoing sea level rise.

Adaptation Adaptation
shortfall urgency

X

Consequence Confidence

Current: Moderate

Overall: High

Tier 1: Ready to
Act

2090

Extreme

X Agreement Evidence
Major '

High

Risk/Opportunity summary and associated impact statements

Key hazards (regions exposed):
e Extreme rain and floods: Current (West and North-west),
e Extreme heat: Current (North), Future (North and Islands)
e Sea level rise: Future (coastal regions)

North’and East)

Key vulnerabilities: Loss of connectivity impacting busi es and communities, coastal infrastructure at risk from
erosion and flooding, increased damage and repair cd @ 2ased delays, and loss of operational capacity, impacts to
safety of staff and public.

Climate risk summary:

Current climate risks are expected to have a e consequence on transport networks within Tasmania. This may
cause many short-term disruptions to u 5 ever, damages are in most cases currently recoverable by maintenance
and repair. Climate change is like ul ajor consequences by 2030 and 2050, and extreme consequences by
2090, as the frequency and inten me weather events increases, as along with worsening chronic climate

n s high, as there is medium level of evidence and a high level of agreement on
sport networks are affected by both acute and chronic climate hazards. Current
vided through state level legislation and regional/local scale responses. However,

changes. The confidence s
the mechanisms threugh
adaptation measures

further investigationyi ired to specifically understand the interactions of climate change on Tasmanian transport
networks and a of‘coordination across many areas is required to improve statewide transport resilience.
Therefor€, the ation shortfall has been rated as partial. The adaptation urgency has been rated as Tier 1: Ready to

current level of response is insufficient to address this risk given the potential for widespread
d loss of critical transportation infrastructure.

Related impact statements:
e Social: Social cohesion and community wellbeing (S1), Mental health and wellbeing (S2), Physical safety, health,
and wellbeing (S3)
e  Economic: Risks to businesses and public organisations (E1), Risks to supply chains (E2), Land-based primary
sector (E4), fisheries and aquaculture (E5)
e  Built: Low emissions transport (BT4), health care and emergency services (B1), ports and costal infrastructure
(B5), Transport (BT1, BT4)

Justification and evidence
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Current context

Future context

Tasmania’s transportation network has a strong reliance on road networks, with the predominant transport
choice being motor vehicles owned by individuals rather than public transport. This is due in part to its
mountainous terrain and dispersed population with low urban density (ReCFIT, 2023c). TasRail does not provide
a passenger train system, however it is essential for connecting businesses and industry to major ports and
freight terminals. The state road network is made up of over 3,700km of roads and over 1,300 bridges and major
structures, facilitating the movement of people and freight.

Tasmania’s transport infrastructure is exposed to a multitude of threats from climate change, which will create

significant recovery costs and incurred costs to the economy from disruptions and delays. A summary.of

expected impacts is listed below (Fisk, 2017):

Roads

e Storms and extreme rainfall: Flash flooding events, extreme rain, lightning, and extreme windicreated by
flooding events can cause damage to roads and surrounding road infrastructure such as bridges, tunnels,
and signage. Additionally, these events may induce a landslip, creating substantial damage'to sections of
road. These impacts can lead to significant repair costs, road closures, delays,@nd safety risks to road users.
Changes to rainfall patterns may also impact road maintenance activities via changes to the incidence of
weeds and vegetation growth.

e Increasing temperature: Heatwaves and rising temperatures pose fisks such as road fatigue, surface
degradation, UV-induced tarmac oxidation, stressed infrastructuge; heat-related health issues, and altered
work schedules, necessitating increased maintenance, safety measures,\and adaptive work practices.

e Bushfires near roads can destroy assets, create unsafe drivingieenditiens, limit escape routes for residents,
and hinder emergency vehicle access, posing significant safety and,infrastructure challenges.

e Sea level rise leads to inundated low-lying roads, saltwater iatrusion damaging infrastructure, and increased
costs for protecting and restoring coastal roads against eresion. Impacted roads may be closed or
experience substantial delays.

Rail

e Storms and extreme weather heighten risks like erosion, flood damage, and infrastructure failures along
coastal train routes, as seen in Burnie. This can lead to delays, cancellations, and increased maintenance. It
also increases the likelihood of safet¥itisksfrem landslides, reduced traction during extreme weather, and
debris hazards, affecting reliabilityl and safety of rail operations.

e Heatwaves and increasing temperatures/in Tasmania raise risks of track failures, heat-related illnesses
among workers, and necessitatefadjusted work hours. These impacts affect rail operations and safety,
demanding adaptive measures and’'enhanced worker safety protocols. Bushfires will have a similar impact
as felt on road networksfardisruption and destruction of assets.

e Sea level rise and assogiated storm surges can flood low lying coastal rail tracks, while saltwater intrusion
and erosion can threatenrthe operational capacity of lines.

Airports andiairfields

e  Extreme rainfalland storms could suspend operations at major airports, including Launceston, Hobart, and
Devgnport. This will have flow on complications and impacts on passengers and supply chains. Storms can
increasé likelihood of power outages due to flooding of electrical facilities and increase the impacts on
airportdrdinage systems. Extreme storms may cause damage to runways and surrounding critical
infrastructure.

® Extreme heat can lead to higher energy costs associated with air conditioning in passenger terminals and
cargo areas. Workers are also exposed to increased health and safety risks from heat related stressors, and
potentially reductions in working hours. Bushfires within the vicinity of airports may lead to delays from
smoke disruption.

Increases in extreme weather events including storms, extreme rainfall, floods, and bushfires are likely to
increase the physical damage caused to land based transport networks (such as roads, rail) and associated
infrastructure (such as bridges and tunnels).

Higher temperatures, and the increased occurrence of heatwaves and drought conditions may increase impacts
to road and rail networks through land subsidence, degradation of asphalt, and the buckling of rails. Road and
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rail networks in the north of Tasmania are likely to be at greater risk, as maximum temperatures and hot days
are projected to be higher in these locations.

e Increases to extreme rain and floods are likely to increase impacts on road and rail networks through direct
damage to asphalt and rails, and damage to supporting infrastructure such as signage, lights and embankments
that may be washed away.

e In coastal locations, ongoing sea level rise and the increased occurrence of storm surge events are likely to
increase physical damage and repair costs to low lying infrastructure.

e Climate related damage to transport infrastructure is likely to increasingly impact the movement of peopleiand
freight, leading to significant disruptions and costs to businesses, households, and government. Thé provision‘of
emergency services (police, fire, ambulance) may also be impacted as they rely on the road network t@emain
operational.

Existing adaptation response
e National and state level legislation and actions: Tasmanian Urban Passenger Transport Framework.
e Regional/local scale responses: Regional Integrated Transport Plans, Hobart Airport Climate Change Adaptation
Plan 2020, Hobart Airport Climate Risk Register.

Justification of adaptation urgency rating

e Consequence — Major in 2030: Climate impacts are projected to have almajon€onsequence to transportation
networks by 2030. This will be particularly driven by an increasing frequeney andfintensity of extreme weather
events causing widespread short-to-medium term disruptions to transport infkastructure. Extreme events such
as floods and bushfires may cause extensive infrastructure damageequising major repairs at a state scale.
Consequence is projected to remain major in 2050 and increase to exteeme in 2090. This is driven by increasing
frequency and intensity of extreme events and ongoing chfenic'climate changes. These impacts will also heavily
influence cascading risks that interact with transport networksjleading to widespread service disruptions to
road, rail, and air transport networks. Transport networks,in some regions may incur a complete loss of utility.

e Confidence - High: The confidence supportingithe assessment of this risk is high, as there is a high level of
agreement on the impact of climate change to/ransportation networks. While there is a medium level of
evidence, this high level of agreement helps provide ayclear direction on where adaptation should be targeted.

e Adaptation shortfall — Partial: Currentlyjadaptatien measures are considered to have a partial coverage of this
risk. This is largely due to the scale of @daptation that is required to ensure that the entire State’s risk to
transport is well managed.

o Adaptation urgency - Tier 1: Réady.topAct. Further state level action is required to respond to specific impacts
of climate change on Tasmanian‘transport networks and ensure a coordinated approach to improving transport
resilience, given projected ingreases'in frequency and intensity of extreme weather events, coupled with the
potential for widespreadsefvice disruption and loss of critical transportation infrastructure.
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5.8.2 Built domain - Transition risks

5.8.2.1 BT1 Opportunities for public and active transport

BT1: Opportunities for public and active transport

Opportunities for public and active transport reducing transport emissions for individuals and some businesse
associated co-benefits. a

Confidence Adaptation shortfall Adaptation urgency

Overall: Very high

Partial

Agreement Evidence
High High

Risk/Opportunity summary and associated impact statements

Key drivers (region exposed):
e  Public and active transport: Currently (Hobart and Launceston)
centres),

Key barriers: Aging infrastructure.

Climate opportunity summary:
Promoting public and active transport offers numerous bénefits, including reduced emissions, lower congestion, and
onomic growth, efficient land use, energy conservation,
improved safety, stronger community cohesion, and grea ban resilience. These impacts foster sustainable and

e transport are expected to increase, particularly under a
is very high as there is a high level of agreement and high level
nt adaptation actions exist, with state strategies and frameworks
across levels of government, and implementation is required to fully

s been rated Partial. The adaptation urgency rating is Tier 3: Continue to

of evidence on the impacts of the oppo
with some regional strategies in place.
realise this opportunity. Adaptati
Monitor Current Actions.

Related impact statemen
ecgsystems (N1), terrestrial ecosystems (N2)
1, ST2), mental health and wellbeing (S2), physical health and wellbeing (S3), financial

sses and public organisations (E1)
ronment (B2), circular economy (BT3

Justification and evidence

Current context

e Promoting public and active transport can lead to numerous benefits for the built environment, including
reduced congestion and pollution, improved public health, enhanced public spaces, economic growth, efficient
land use, energy conservation, improved safety, stronger community cohesion, and greater urban resilience.
These positive impacts contribute to creating more sustainable and liveable urban areas.

e Transport emissions currently make up 21 per cent of the State’s emissions, excluding land use, land use change
and forestry emissions. Cars account for 46 per cent of total transport emissions, with heavy duty trucks and
buses at 31 per cent and light commercial vehicles at 23 per cent (ReCFIT, 2024c).
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e Together, the Tasmanian Transport Access Strategy and Tasmanian Urban Passenger Transport Framework
provide for integrated and coordinated passenger transport in Tasmania (Department of State Growth, n.d.;
Department of State Growth, 2010).

e  Better Active Transport Grant programs include a statewide initiative and a specific one for Greater Hobart.
They support local governments in developing and constructing active transport infrastructure such as bike
paths, shared pathways, and pedestrian crossings (Infrastructure Tasmania, 2024).

e The Tasmanian Active infrastructure program allocates AS10 million over two years, supports the devel ent
and upgrade of sport and active recreation infrastructure which may include parks, walking paths an
ways (Department of State Growth, 2024a).

e  Greater Hobart Cycling Plan has specific funding allocated to support the delivery of the Plan. T jects
aim to create safer and more accessible cycling routes in the Hobart area (Infrastructure Ta

Future context
e Opportunities in pubic and active transport are likely to increase in the future, with partic
improved transport system under a low emissions scenario.

emphasis on an

Existing adaptation responses
* National and state level legislation and actions: Tasmanian Transport Acce y, Pasmanian Urban
Passenger Transport Framework Better Active Transport Grant, Tasmanian e Infrastructure program.
e Regional/local scale responses: Greater Hobart Cycling Plan.

Justification of adaptation urgency rating

e Confidence — Very High: There is overall a very high level of confideneg,given the high level of agreement and
high level of evidence on the impact of public and active t on emissions, with co-benefits and health

and wellbeing.

e Adaptation shortfall — Partial: There is a statewide stra ace, supported by regionally aligned strategies,
however continued implementation may be needed to en all objectives under frameworks are realised.

e Adaptation urgency - Tier 3: Continue to Mo rrent Actions. Tasmania has a statewide policy in place,
supported by regionally aligned strategies to ublic and active transport. Implementation of these

“onfidence Adaptation shortfall Adaptation urgency

Overall: Very High
Tier 3: Continue to
Partial Monitor Current

Agreement Evidence Actions

High High

Risk/Opportunity summary and associated impact statements

Key drivers (region exposed):
e Renewable energy: Currently (statewide), Future (statewide)

Key barriers: Supply chain and technology constraints.
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Climate opportunity summary:
Tasmania has a strong history of renewable energy development and aspires to achieve 150 per cent renewables
generation by 2030 and 200 per cent renewable energy generation by 2040. Successful realisation of these aspirations
may create opportunities for increased flexibility in the electricity system, such as utilising Consumer Energy Resources,
microgrids, demand response and remote energy supply. Tasmania’s major energy projects (Marinus Link and associated
transmission, Renewable Energy Zones, Battery of the Nation, and Hydrogen Hub) will also allow for further
development and flexibility at a larger scale, such as increased load. The confidence supporting this is very high, as there
is a high level of agreement and high level of evidence including examples and literature from Tasmania, and
Flexibility within electricity infrastructure is considered in current responses to this opportunity, however
implementation of actions specific to increasing is still required, further consideration of Consumer Ener,

rated Partial in the realisation of this opportunity. The adaptation urgency rating is Tier 3: Conti
Actions.

Related impact statements:
e  Natural: Energy development (NT2)
e  Social: Cultural heritage (S4)
e  Economic: Businesses and public organisations (E1), land-based prima
Built: Transport networks (B6, BT4)

Justification and evidence

Current context
e Increased renewable energy generation presents opportun
include demand response programs, energy storage t olo grid modernisation, and distributed
generation. Hybrid renewable systems combine sources fapingreased reliability which can improve
sustainability and energy delivery outcomes for ote locations. Increased generation, storage and
interconnection delivered through Tasmania’, ohenergy projects (Marinus Link and associated transmission,
Renewable Energy Zones, Battery of the Nati@ % Aydrogen Hub) will also allow for further development and

flexibility at a larger scale. This may in eased capacity for load in Tasmania, allowing businesses within
Tasmania to expand their operation o ch'to low emissions electricity to reduce emissions. Supportive
policies drive investment in flexi fr re and renewable integration, including renewable energy

targets, grants, and incentives.

2. of hydro capacity, 0.6 GW of wind capacity, and 0.3 GW of rooftop solar
eneration for the Tasmanian electricity grid. However, Tasmania is currently

v includes hydrogen produced with electrolysers, which require large amount of
input, contributing to demand for larger renewable electricity generation and storage

and programs to support the TRET include Marinus Link and supporting transmission
e, Battery of the Nation, and Renewable Energy Zones.

rooftop solar and Consumer Energy Resources.

e  The Australian Government’s National Consumer Energy Resources Roadmap may provide support and
frameworks to support consumer energy generation and demand response (Department of Climate Change,
2024a).

®  Energy market bodies such as the Australian Energy Market Commission and Australian Energy Market
Operator also have work programs aimed at improving frameworks and regulation to support consumer energy
resources (AEMC, 2023)

Future context
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e Under a low emissions scenario, wind capacity installed in Tasmania is expected to increase substantially 2030,
with an additional 0.6 GW installed between 2030 and 2050. Between 2030 and 2050, 0.4 GW of battery
storage is expected to be installed in Tasmania.

Existing adaptation responses
e National and state level legislation and actions: Implementation of Tasmania’s renewable energy priorities as

outlined in Tasmanian Renewable Energy Action Plan, Tasmanian Renewable Hydrogen Action Plan, Renewable

Energy Coordination Framework (ReCFIT, 2024b).

Justification of adaptation urgency rating
e Confidence — Very High: There is overall a very high level of confidence given the high level
high scientific evidence on the benefits of renewable energy for flexibility within the elec
supported by case studies and Australia and Tasmania-specific research.
e Adaptation shortfall — Partial: Current actions partially shortfall the realisation of opportu
frameworks and action plans in place. Further consideration and implementation action may

remote areas and Consumer Energy Resources. Action plans require implementati
e  Adaptation urgency - Tier 3: Continue to Monitor Current Actions. Tasmania
to support this opportunity. Further consideration and implementation actio,
areas and Consumer Energy Resources.

e of initiatives in place
required for remote

5.8.2.3 BT3 Opportunities for infrastructure developme e circular economy

BT3: Opportunities for infrastructure development to increase circular economy
Opportunities for infrastructure development to increase circula w my.
Confidence Adaptation shortfall Adaptation urgency

Overall: High

Partial Tier 1: Ready to Act
Agreement

Key drivers (region exposed):
e  Circular: Currentl uture (statewide)

Key barriers: Lack of or fasu investment, slow or ineffective action, poorly designed or lack of plans and
actions, lack of s /ormational commitment.

mary:
elopment for a circular economy in Tasmania includes efficient Resource management systems.

to increasedyrecycling and reduced environmental impact. The confidence supporting this is high, as there is a
medium level of agreement and high level of evidence containing some Tasmanian specific information. Adaptation
shortfall is rated Partial. Tasmania’s overarching strategy waste and resource recovery strategy has been recently
updated, with pillars focusing on promoting circularity within the Tasmanian economy. Action plans for
implementation are yet to be developed which will clarify the coverage and provide insight into whether action is
sufficient to fully realise this opportunity. The adaptation urgency rating for this profile is Tier 1: Ready to Act.

Related impact statements:

e Natural: Inland water ecosystems (N1), terrestrial ecosystems (N2), native ecosystems (N5), renewable
energy development (NT2), waste material (NT3)
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e Economic: Businesses and public organisations (E1), land-based primary sector (E4), fisheries and aquaculture
(ES), businesses (ET3)
e  Built: Stormwater and sewage systems (B4)

Justification and evidence

Infrastructure development is required to advance circular economy opportunities by enhancing resource

management systems. Investment in advanced circular economy infrastructure can reduce waste and improve
resource efficiency. Circular economy design includes water recycling systems, refurbished products, and sustai
urban planning.

Current context
® Investing in efficient waste management and recycling infrastructure is an essential com

(Tasmanian Waste and Resource Recovery Board, 2024).

® Investing in improvements to water and sewage infrastructure can ha
recognises inefficiency in its water network, with unaccounted wate
states (Tasmanian Economic Regulator, 2021). Investment and
Tasmania’s water management and sanitation systems by e
improve water use efficiency, optimise operations, lower gne
environmental water outcomes (The World Bank, 2021).

e TasWater has circular economy targets including 100 cent of treated effluent from sewage treatment
plants and organics management (TasWater,

e  Green building infrastructure in urban areas
and water consumption of households and k
on resources in urban areas, while delivesi

ential to adopting circularity. This can include but is not limited to
investment into artificial intelli ck chain technology and the Internet of Things (IOT). For example,
ata collection and oversight of supply chains, leading to more
informed decisions that'ep sources and minimise wastage. Similarly, artificial intelligence tools can
help design circul u timise existing infrastructure to support circularity and support the
operationsgf cir usiness models (Ellen MacArthur Foundation, 2019).

Future context

e lowe enarios have a strong emphasis on resource efficiency and reuse to reduce emissions.
or emissions scenario, circular economy opportunities see growth due to enhanced resource
ency and robust climate policies. Such scenarios emphasise sustainable practices, including recycling,
duction, and the use of renewable materials, leading to reduced environmental impact and
reased economic resilience.

a'moderate emissions future, progress would be slower but still notable, driven by moderate policy efforts

and technological advancements.

e Both scenarios would benefit from state and international commitments to sustainability, fostering circular
economy initiatives.

Existing adaptation responses
* National and state level legislation and actions: Tasmanian Waste and Resource Recovery Strategy 2023-26,
Draft Waste Action Plan.
® Regional/local scale responses: FOGO processing and recycling initiatives.
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Justification of adaptation urgency rating

e Confidence — High: There is overall a high level of confidence given the medium level of agreement and high
scientific evidence on circular economy opportunities.

e Adaptation shortfall — Partial: There are identified adaptation measures currently in the recently updated
Tasmanian Waste and Resource Recovery Strategy 2023-26. Some incentives are in place to increase
recycling and processing of some waste streams. Current work is underway to develop actions under the
waste and resource recovery strategy for Tasmania that will include circular economy pathways which
determine whether this opportunity is fully realised.

e Adaptation urgency - Tier 1: Ready to Act. Further state level action is required to implement acti lans
focussed on circular economy.

5.8.2.4 BT4 Opportunities for lower emissions transport systems

BT4: Opportunities for lower emissions transport systems

Opportunities for lower emissions transport systems due to low emissions vehicles. £ & . ¢ |

Confidence Adaptation shortfall Adaptation urgency

Overall: Very high

Tier 1: Ready to Act
Agreement Evidence

High High

Risk/Opportunity summary and associated impact statements
Key drivers (region exposed):

Key barriers: Lack of investment, poorly gnec ack of policies and actions, supply chain and technology
constraints.

Climate opportunity summary:

Electrifying transport in Tas i resent several opportunities to reduce emissions and lower the environmental
impact of existing transpo ow emissions transport system is a key part of meeting emissions reduction
goals. By 2030, over Vs {20% of total registrations) are expected, rising to almost all vehicles by 2050 under a
low emissions scenari dence supporting this assessment is very high as there is a high level of agreement and
high scientific evi opportunities of low emissions transport. Current actions may not fully capture or realise

on and Resilience Plan underway for the transport sector, these may not capture the complexity
itioning to low emissions vehicles such as changing infrastructure, electricity supply and new fuels.

Related impact statements:

Natural: Inland water ecosystems (N1), terrestrial ecosystems (N3)

e Social: Mental health and wellbeing (S2), physical health and wellbeing (S3)
e  Economic: Businesses and public organisations (E1, ET2)

e  Built: Transport (B6, BT1), built environment (B2, BT3)

Justification and evidence

Current context
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e Transport emissions currently make up 21 per cent of the State’s emissions, excluding land use, land use change
and forestry emissions. Cars account for 46 per cent of total transport emissions, with heavy duty trucks and
buses at 31 per cent and light commercial vehicles at 23 per cent (ReCFIT, 2024c).

e Heavy vehicles disproportionately contribute to transport emissions relative to the number of heavy vehicles on
the road. On average, these vehicles are aged between 10-15 years, leading to more inefficient, higher polluting
vehicles on the road (Electric Vehicle Council, 2022).

e The Tasmanian Government has released the Draft Emissions Reduction and Resilience Plan — Transportgnhich
has a focus on increasing EVs in Tasmania, and outlines opportunities and barriers to implementationt

e AsTasmania’s electricity generation is dominated by renewable energy sources, adopting an electric.transport
system and network is achievable and would provide an opportunity for Tasmania to further prémoteiits
achievements compared to other Australian states (Minshull, 2017).

e The establishment of the Electric Vehicle Working Group, managed by ReCFIT, has supported the
implementation of several initiatives to support the transition to a low emissions transpart netwérkiand the
achievement of net zero emissions by 2030. This includes providing a rebate program for purchases of battery
electric vehicles and e-mobility vehicles (ReCFIT, 2023b), performing low emissions bus trials inlkaunceston and
Hobart (Metro Tasmania, n.d.), and helping the development of an Emissions Reduction and Resilience Plan for
Transport (Electric Vehichle Council, 2023).

Future context

e To meet emissions reduction objectives, a low emissions transport systemis reqtiired. This will increase the
opportunities for low emissions vehicles across the State.

e Under a low emissions scenario, there will be over 100,000 electricvehiclesfregistered in Tasmania by 2030,
approximately 20 per cent (ABS, 2021) of total vehicle registrations. By2050, almost all vehicles (over 500,000)
will be electric.

e Under a moderate emissions scenario, there will be over 6,000,electric vehicles registered in Tasmania by 2030.
By 2050, over 230,000 electric vehicles will be registerediin Tasmania, around half of all vehicles registered.

Existing adaptation responses
e National and state level legislation and actions: TasSmanian Transport Access Strategy, Tasmanian Urban
Passenger Transport Framework, DraftsEmissions,;Reduction and Resilience Plan — Transport Sector.

Justification of adaptation urgency rating

e Confidence — Very high: There(is a_vefjphigh level of confidence due to the high level of agreement and high
scientific evidence regardingsopportunities from low emissions transport, with multiple sources of Australia
specific information and/omestudies on the opportunities for Tasmania.

e Adaptation shortfall — Partial: Some incentives are in place to increase the number of electric vehicles in the
state. However, very high eléctric vehicle uptake is required to meet transport emission reduction objectives,
and furthefdevelopmentiof supporting infrastructure for electric vehicles and alternative fuel sources may be
required. Implementation is required to ensure all objectives under frameworks are realised.

e Adaptationurgency — Tier 1: Ready to Act. Further state level action to implement frameworks focussed on
supportingeélectric vehicles, including infrastructure and alternative fuel sources would further enable this
opportunity.
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6 Conclusions

Climate change impacts all facets of Tasmanian life, across all value domains, and adaptation to be coordinated at a state
level to ensure efficient and successful action in a timely manner. The Risk Assessment is the first full climate assessment
conducted for the state, in that it captures physical and transition climate hazards, state geographical and sociozeconemic
exposure and vulnerabilities, and identification of existing response actions. To be a resilient state, Tasmaniaghust ensure. it
undertakes adequate preparedness and adaptation activities, along with building capacity to respond flexibly tela changing
climate and to adjust as climate-related opportunities arise.

The Risk Assessment delivers on the matters the Minister needs to take into account under Sectionf5(b) of the Climate
Change (State Action) Act 2008, including using the latest and best available science and projected impatts, consideration of
risks associated with the energy transition, consideration of economic, social and environmental implications of climate
change, and assessment of the associated risks to Tasmanian communities, natural environmefits and ecosystems and
economic activity. All these have direct and indirect climate-related impacts on the health and wellbeing of Tasmanians and
future generations.

The findings and results of the Risk Assessment have highlighted a need for urgenaction’for individual risks, however, as is
shown throughout the Risk Assessment, no risk impact statement can or shoulddoe treated‘in isolation and those risks with
greater adaptation urgency typically link to many other risks across other domains.

The conclusion to this report is presented as a set of key findings belowand hopes to pave the way forward for the state in
further assessing climate impacts.

WA

Four key areas of consideration have been highlighted as part of the Risk Assessment. These may be utilised in developing a
successful adaptation response.

Consistent messaging from stakeholders thfoughout the engagement process for the Risk Assessment highlighted the need
for state-level coordination for localfeffgrts. Aeross Tasmania many groups have prepared, and are preparing, adaptation
proposals, efforts and actions. Coordinatediefforts may reduce may enable more efficient and effective applications for
resources and funding. Givenghat,climate adaptation responses are often place-based, flexible co-ordination might help to
share learnings and resources.

The effects of climate change ‘ensfliture generations are not well understood due to the complexity and variability of climate
systems, future global'résponise, and unknown tipping points. However, it is clear that climate change is already, and will
increasinglymthreatenfthefhealth and wellbeing of Tasmania. Existing vulnerabilities are likely to worsen issues around food
and wateér security.‘Climate change will also place additional stress on infrastructure, transport systems. Emergency services
may ificreasinglyscome under pressure as the climate crisis further affects public health and wellbeing. Coordinating
strategiesithat address both current health concerns and the evolving climate is crucial for ensuring a healthy and resilient
Tasmanian‘poepulation. A thorough examination of health, safety, and emergency services in relation to climate change is
needed.

Increased climate education is key to successfully implementing climate adaptation and building resilience in future
generations. Enhancing climate literacy at all levels—ranging from individual knowledge to organisational awareness—is
crucial for fostering a collective understanding of climate risks. A more informed public and workforce will not only increase
awareness of the impacts of climate change but also enable better decision-making across sectors. This education must
extend to schools, communities, businesses, and government institutions, ensuring that climate considerations are
embedded into everyday practices and long-term planning. The Risk Assessment engagement revealed that awareness of
the impacts of climate change was generally low across diverse stakeholder groups. This gap in understanding presents a
significant barrier, limiting the ability to integrate climate risk into strategic planning and decision-making processes. By
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prioritising education, Tasmania can strengthen its capacity to proactively address climate risks, fostering a more resilient
society capable of adapting to future climate challenges.

Comprehensive, high-quality data is essential for refining climate risk assessments. This includes monitoring ongoing
environmental changes, and accurately evaluating the cost-effectiveness of adaptation strategies. Without robust data,
decision-makers lack the insights to understand the full scope of climate-related risks and make informed choices about
resource allocation and adaptation strategies. Enhanced data collection should include a wide range of metrics, from
environmental indicators such as temperature, precipitation, and sea levels, to socioeconomic factors that affect
community vulnerability. Investing in data, including data collection, monitoring technologies, and data-sharing'platfotims,
will allow for more effective response action to the challenges posed by climate change. This will not only suppert more
accurate, timely decision-making but also support long-term resilience and adaptation. Prioritising these investments will
strengthen Tasmania’s capacity to address climate risks.

With these considerations in mind Tasmania can move forward in developing an adaptation response:

Future work in the space involves undertaking more assessments at different levels of granulafity, in orderto improve
understand of climate risks and opportunities. Additional assessment can also incorporate evelution in the understanding of
climate risk. These key principles for future work are outlined below.

1. Tasmaniais in a position to execute adaptation successfully

In contrast to the characteristics of both population and landmass, Tasmania is(Smallefthan many other Australian
jurisdictions, which may offer flexibility and agility in executing the implementation of€limate adaptation and mitigation
measures. Knowledge sharing, data monitoring, and cost benefits related to climate should be communicated more widely
to grow the economy, whilst accessing adaptation technologies and methods beyond the state’s borders. Strong
governance is required to ensure the adaptation needs of the state areimet,"and to help inform updates and expansions in
the next statewide climate assessment.

2. Develop detailed and more localised assessments,to run alongside the state-level assessment

While the Risk Assessment provides a broad overview of potential climate hazards and their impacts, it may not capture the
detailed, localised variations in hazards, exposuregand, vulnerability. For example, a deep dive into climate impacts on
health, wellbeing, safety, emergency services adcess@ndinetworks, and the links to climate hazards is critical. Granular
assessments at a sub-state level will help taddentify specific areas, populations, and infrastructure that are most at risk,
allowing for targeted interventions. Further, itawas made clear across the assessment that multiple local adaptation efforts
are underway, but not well coordinated ata'statg level. There is an opportunity for the state to improve monitoring and
knowledge sharing gained from local andjor ‘séctor-specific climate assessments and successful adaptation implementation.
This will allow for better oversight'of éomplex risks into the future, as well as enhanced data quality for the state’s next risk
assessment in 5 years’ time,

3. Continue to conduct'and build upon the framework for Tasmania’s Risk Assessment for Climate Change

The 2024 iteration®f theRiskiAssessment is a critical step in Tasmania’s climate change journey, particularly as the first
Australian state ta commitito a legislated regular climate risk assessment. The Risk Assessment will inform multiple
adaptation andiresilience’strategies and programs in coming years. As the assessment is conducted every five years, it is
important thatithe methodology and data sets used are continually documented, upgraded, and aligned to current best
practice:

In future iterations of the statewide climate change risk assessments, additional elements could be added to create a more
robust, comprehensive, and usable assessment. These elements may include:

e earlier and more embedded integration of Aboriginal engagement and perspectives in progressing the Risk
Assessment

e continuing to retest and refresh the methodology with stakeholders, including any physical and transition climate
data and research updates to ensure relevance to the Tasmanian context

e additional efforts to integrate complex risk as research continues to evolve in the future

e additional consultation with regional areas within Tasmania

e more detailed mapping and analysis of key state assets.
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4. Continuous monitoring and alignment of climate risk considerations/methodologies with Australian jurisdictions
and international examples

There is building momentum, both at a national level and internationally, for the assessment of climate risks. All states and
territories in Australia have committed to and implemented policies, action plans, and strategies to address elements of
climate change. It is critical that states and territories continue to implement initiatives that balance the need for regional
nuance with coordinated alignment to methodologies. Tasmania should continue to monitor and engage in the activities
and efforts underway elsewhere in the country and in other jurisdictions, and where possible leverage learni
information.
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7 Technical Appendix

This appendix section provides expanded methodology and climate model projection data and information, specifically:

e Climate scenario analysis: Climate scenario analysis extended methodology details and future climate projections
summarized over the state

e Exposure regions: Categorisation of on-land and marine regions across Tasmania and surrounding'waters used to
describe the exposure of the state regions to a changing climate

® Adaptation sources: Categorised list of adaptation strategies, Acts, plans and other sourgés for Tasmania’s
adaptation to a changing climate.

fad prefedd

7.1.1 Climate scenario sources
The most widely adopted and credible reference climate scenarios (acress all seetors globally) were adopted for the Risk
Assessment as follows.

Physical:

e The Intergovernmental Panel on Climate ChangeSixth Assessmient Report (IPCC AR6) use five Shared Socio-
economic Pathways (SSPs) that examine how glebahsociety, demographics and economics might change over the
next century. The SSPs have been simulated in over 50)global climate models. The SSPs build upon Representative
Concentration Pathways (RCPs) from theJREC ARS. Scenario type (SSP or RCP) choice is often dependent on
available climate metrics (e.g., acute extremes)s

Transition:

e The Network for Greening the Finahcial System (NGFS) developed scenarios that are derived from the
Intergovernmental Panel oft Climatef@hange (IPCC) pathways and scenarios from the Potsdam Institute for Climate
Impact Research and the Intefnational Institute for Applied System Analysis (IIASA). The NGFS climate scenarios
deliver a set of harmoRised transition pathways, chronic climate impacts and indicative economic impacts for each
of the NGFS ¢limate pathways.

e The Australian‘BnergwMarket Operator (AEMO) developed the Integrated System Plan (ISP) to provides a
comprehensive roadmap for the National Electricity Market (NEM). The roadmap is optimised for consumer
benefits throughaa transition period of great complexity and uncertainty. The ISP models four scenarios span a
rangeof plausible futures with varying rates of emission reduction, electricity demand, and decentralisation.

7.1.2 Climate data sources for the scenario analysis

The climate scenarios are assessed using climate data sources (primarily climate models), selection of data based upon
robust and leading practice approaches, and selection of climate metrics that can assess the impacts of climate change on
Tasmania. The Risk Assessment included use of data from credible publicly available sources with high quality climate
projections and scenario data that had a geospatial coverage across Tasmania.

There are multiple types of climate models that simulate the climate scenarios assessed here. These can be summarised as:

e Global climate models (GCMs) are four-dimensional (latitude, longitude, time, and height) representations of the
climate system at every point in time and location globally for the past, present, and future. These models are
complex 4-dimensional simulations of the past from about 1860 to at least 2100. Each global climate model is a
combination of an atmospheric, land, ocean, and ice models. Typically, outputted data is available at 100km scales.

PUBLIC 181



e Regional climate models (RCMs) are a scaled version of global climate models over a particular region. Typical
regional climate model grid resolution is 5 to 50km. Regional climate models can be downscaled in two ways, and
both types of regional climate models are used in the Risk Assessment:

o Dynamically running a fully interactive finer granularity model with different parameterizations using
global climate models as the boundary inputs.

o Statistically using empirical relationships applied to the global climate models at finer granularitysThese
simulations are faster than dynamically simulated simulations but do not always capture climate extsemes
as well.

e Integrated Assessment Models (IAMs) use and inform global climate models from a socio-econemic pointiof view
and are used to assess transition risks and opportunities. IAMs combine socio-economic madels and physical
climate models. They simulate different mitigation and adaptation pathways linked to spegific the SSP,greenhouse
gas emissions used in the GCMs to explore physical climate risk.

It is important to note that climate model data for transition scenarios is generated usingsintegrated assessment models
modelling socio-economic futures with a focus on a world that decarbonises. Conversely, datafor physical scenarios is
generated by global and regional climate models that focus primarily on futures ofiplanetary warming. Models and other
data types differ in their estimate of the Earth’s system and climate changes in gach location for different metrics.
Considerations on climate measurements, metrics, models, and scenarios are based on leading scientific practice. Where
possible, a multi-model average was used for the climate projections (pafticularlyfofthe physical hazards) which includes
selecting models that are distinct (i.e., not based on the same ocean, atmosphekic, land and ice components).

Physical climate model data sources for the assessed climate scenarios:

e |PCC ARG 11 global climate model average (10@km)

e ESCI 7 regional climate model average (5km)

e AWO 4 global climate model average an@ 2 régional’climate model average (downscaled and bias corrected) (5km)
e NEX-GDDP-CMIP6 20 climate model average downscaled from CMIP6 IPCC models (25km)

Transition climate model data sources,for the assessed climate scenarios:

e NGFS Phase 4.1 3 global soecigecopemic models (modelled at regional levels, downscaled to country level)
e AEMO 2024 Integrap@dSystem.Plan (draft), energy market model, input and assumptions outlining efficient
pathways fodenergy syStem transformation under 3 scenarios.

7.1.3 Climate'madel metrics

. .

The data forithe physical scenario analysis was primarily extracted from the NASA NEX downscaled 25km CMIP6 dataset
and manipulated into metrics by Deloitte. The acute and chronic physical climate model metrics are aligned to the World
Meteorological Organisation (WMO) standard metrics that are calculated values describing the state and the changes in the
chronic and acute climate system. The metrics and data sources are described in Table 25.
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Table 25: The physical hazards assessed, available climate scenarios, horizons including data sources and granularity.

GEYETL

Type

Hazard Metric! Granularity Data Source

Acute | [ .omerain Wettest Day Rainfall mm 25km
and floods Extreme Rain Days days
Hottest Annual Temperature °C 25km
Extreme heat
Days over 30°C days
Dry spell Longest Dry Spell days 25km NEX-GDDP-CMIP6
Frost Frost Days days 25km NEX-GDDP-CMIP6
Extreme Fire Weather Days days 25k NEX-GDDP-CMIP6
Bushfire _—
Fire Weather Intensity index
. IPCC AR6, Vousdouk t
Storm surge 1-in-100year Storm Surge Event m / years ol (2018 —
Chronic Total Annual Rainfall NEX-GDDP-CMIP6
Rainfall Total Seasonal Rainfall
Rain Days
Annual Mean Temperature °C 25km NEX-GDDP-CMIP6
Temperature
Seasonal Average Tempera °C
Soil Moisture Soil Moisture Conte % Skm AWO
Sea level om 100km IPCC AR6, Vousdoukas et
al. (2018)
°C 100km IPCC ARG, Iturbide et al.,
Marine 2021
pH

1 All metrics except soil mois

ics Group and NASA Ames Research Center using the NASA Earth Exchange and distributed by the NASA Center for
were derived by Deloitte climate scientists with the following climate models: ACCESS-CM2, ACCESS-ESM1-5, BCC-

-HR, MRI-ESM2-0, NorESM2-MM, UKESM1-0-LL. Primary Dataset Reference: Thrasher, B., Maurer, E. P., McKellar, C., & Duffy, P.
cal Note: Bias correcting climate model simulated daily temperature extremes with quantile mapping. Hydrology and Earth System

Sciences, 16 309-3314, doi: 10.5194/hess-16-3309-2012.

3 Soil moisture content was retrieved from the Australian Water Outlook (AWO) dataset (https://awo.bom.gov.au/about/overview). This dataset used the
following global climate models: ACCESS1-0, CNRM-CMS5, GFDL-ESM2M, MIROCS and regional climate models CCAM, WRF to produce climate inputs to the
Australian Water Resources Assessment Landscape model (AWRA-L). Dataset Reference: Wilson et al (2022). A national hydrological projections service for
Australia. Climate Services, 28(100331), doi: 10.1016/j.cliser.2022.100331.

4 Relative sea level rise and 1-in-100year storm surge event were retrieved from |IPCC AR6 dataset and the metrics derived by Michael Vousdoukous using
atmospheric forcing from a CMIP6 ensemble as input to the following models: FES2014 (tidal elevation), DFLOW FM (storm surge) and WW3 (waves).
Dataset Reference: Vousdoukas et al. (2018). Global probabilistic projections of extreme sea levels show intensification of coastal flood hazard, Nature
Communications, 9(2360, doi: 10.1038/s41467-018-04692-w.

5 Sea surface temperature and sea surface acidity were retrieved from the IPCC WGI Interactive Atlas. This dataset used a 26-model ensemble for sea
surface temperature and 9-model ensemble for sea surface acidity Dataset Reference: |PCC AR6.
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7.1.3.2 Transition

A broad range of models was used to investigate risks and opportunities in Tasmania, including international socioeconomic
scenarios: SSP, IEA or NGFS, and national and sector transition plans.

Table 26: The transition drivers assessed, available climate scenarios, horizons including data sources and granularity.

Driver Type Driver Metrics

Increased price of emissions e Emissions (t CO2); Carbon Price (AS)
Policy Emissi CO,); E i ix (%
. . . . t H t : ;
Other climate policy and regulation E:::;:’::i((:e (A;; nergy quantity ( mix (%);
Legal Geopolitical risk * GDP (AS); GSP (AS); Sectoral actiyi

Low emissions energy supply e Energy quantity (MWh) an

Technology Capital cost of new technology ® Price (AS); Secto
Resilience through technology * GDP (AS); GSP ( ivity (%)
Investment opportunities in enabling
technologies
Stranded assets with high emissions
Supply chain risks

Market
Changing consumer preferences and
g. & P e Price (AS; Sectoral activity (%)
behaviour
Trade exposure risks International emissions price (AS); Commodity price (AS)
Work force requirements e Employment by sector; Sectoral activity (%)
RO e Circular economy opportunities ® Qualitative literature
efficiency . . . . .

Energy efficiency impfoven ® Emissions (t CO,); Energy quantity (MWh or MJ) and mix (%)

Reputation Poor public percepti e Qualitative literature
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7.1.4

7.14.1

Physical hazards

Climate scenario analysis detailed model projections

This section contains the climate model projections values of the metrics which are used as proxies for physical hazards
trends, specifically for temperature, rainfall, bushfire and coastal and marine related climate metrics.

Table 27: Current and future change in exposure to temperature.

Future change (increase) in expos
. Current exposure .
Metric (1995-2014) Moderate (SSP2-4.5) High (S .0)
2-3°C 3-4°C
2030 2050 2090 2030 2050 2090
Annual average 11.3°C +0.5°C +1.0°C +1.7°C +1. +2.0°C +3.7°C
temperature** (9.0 to 13.3) (0.4t00.6) | (0.8to1.1) |(1.5t0 1.9) o .6t03.1) (3.2 t0 4.6)
(iz"s':i) 10.4°C +1.0°C 4157 11, +1.9°C 43.4°C
e (0.3t00.5) | (0.8t0o1.1) [(1.3 0 1.6} (09%0 2.6) | (1.4t03.1) (2.9 to 4.4)
(s‘l‘;“;‘::') +0.6°C +1.1°C ° +1.5°C +2.2°C +3.9°C
i : . (0.41t00.7) | (0.8t0 1.2)(1.5t092.0)| (1.0t02.9) | (1.8t03.5) (3.3t05.1)
Seasonal average S
temperature
(Al"z“‘;:‘c“) +0.6°C °C +1.8°C +1.4°C +2.1°C +3.9°C
i (0.5t00.7) ||, (0.8ta2) [(1.5t0 1.9)| (1.0t02.5) | (1.7t03.1) (3.4t0 4.8)
(“7";::') +0.5° +1.0°C +1.6°C +1.2°C +1.8°C +3.3°C
e (0.8t01.0) |(1.4t01.7)| (0.8t02.0) | (1.4t02.6) (2.9 to 4.0)
Highest annual 27.0°C C +1.1°C +1.9°C +2.7°C +3.7°C +5.4°C
temperature ** (23.7 to t0o0.7) | (0.9t01.2) |(1.7t0 2.1)| (1.5t06.9) | (2.5t07.7) (4.21t09.3)
Lowest annual +0.6°C +1.0°C +1.7°C +1.9°C +2.5°C +3.9°C
temperature .2 ) (0.4t00.6) | (0.8t01.1) |(1.6t0 1.8)] (1.3t03.3) (1.9t0 3.8) (3.3t05.1)
. a ear +2 days +4 days +8 days +5 days +9 days +23 days
Days ovar 25 C to 10) (0to 4) (1to9) | (1to17) | (1to15) (2t020) (7 to 39)
days per year +0.1 days +0.2 days | +0.6days | +0.9 days +1.4 days +3.7 days
(0to1) (0t00.2) | (0t0o0.6) [(0.5t01.4) (0.1t04.9) | (0.1t06.2) (0.6 to 10.5)
8 days per year -2 days -3 days -5 days -4 days -5 days -7 days
(0to 33) (0to -6) (0to-11) | (0to-16)| (0to-12) (0to -16) (0to-23)

* These values represent the projected change in global mean surface air temperature by the CMIP6 GCMs over the 2081-2100 period
compared to a reference period to the 1850 to 1900 pre-industrial period. Changes relative instead to the more recent 1995—-2014 period
may be calculated approximately by subtracting 0.85°C, the best estimate of the observed warming from 1850—-1900 to 1995-2014.

Source: IPCC AR6 SPM.

** Metrics illustrated with a figure across all time horizons and scenarios.
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Table 28: Current and future change in exposure to rainfall.

Future change in exposure
Metric Current exposure Moderate (SSP2-4.5) High (SSP5-8.5)
(1995-2014) 2-3°C 3-4°C
2030 2050 2090 2030
Total annual 917 mm -2mm -11 mm -12 mm -7 mm
rainfall ** (491 to 1480) (-15to +13) | (-43t0 +30) | (-53 to +43) | (-15to +14) | (-27
S‘::‘:‘)‘ -9 mm -18 mm -14 mm -14 mm
- +4 - - - + - - -
s ((19to+4) | (35t0-2) | (-30to+8) | (-23t0-2) | (-26t
(T:Z“::) +8 mm +1 mm -3mm -7 mm -12 mm
S (+2to+15) | (-4to+4) | (-13t0+3) | (-8 4to-1) (-31to +3)
Total seasonal ( i )
rainfall
(::;u:mn) +6 mm -2mm +5mm +2 mm -8 mm
(115 to 354) (-4 to +14) (-7 to +3) (-5 to +20 +8) (-4 to +8) (-21 to +8)
Wint
(30:)":::.) +5 mm +8 mm +9 mm +13 mm +9 mm
(133 to 495) (-1to +21) (-4 to +33) (+3to +21) | (+3 to +38) (-10 to +70)
Rain days per 152 days -1 day -4 days -7 days -3 days -5 days -13 days
year** (100 to 180) (-4 to 0) 6to-1) to-2) (-4 to-1) (-7 to-1) (-18 to -4)
E’::’:‘:v:ar'" 4 days per year +15% + 126% +10% +19% 134%
z:mm ot (1to013) (+3to 33) | (+11to +40) | (+4to +21) | (+10to +28) | (+11to+51)
Wettest day 30 mm +8% +13% +7% +10% +16%
rainfall ** (23 to 40) (+6 to +11) | (+10to +16) | (+4to+9) | (+7 to +12) (+13 to +20)
Soil moisture 54% -1% 2% -1% -2% -8%
content "™ """ 33 to 81% -5 to +6) -5to +3 (-3to+2 (-5 to +2) (-13to-2)
A
* These values represent the proj global mean surface air temperature by the CMIP6 GCMs over the 2081-2100 period
compared to a reference period 0'to 1900 pre-industrial period. Changes relative instead to the more recent 1995-2014 period

may be calculated appri acting 0.85°C, the best estimate of the observed warming from 1850-1900 to 1995-2014.

Source: IPCC AR6 SPM.
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Table 29: Current and future change in exposure to bushfires.

Future change in exposure
Metric Current exposure Moderate (SSP2-4.5) High (SSP3-7.0)
(1995-2014) 2-3°C 3-4°C
2030 2050 2090 2030 2050
Fire weather days 18 days per year +3 days +7 days +13 days +4 days +9 days 26 day
- (13 to 20) (+1 to +4) (+2 to +9) (+5 to +15) (+2 to +5) (+4 to +11) 2 1 to +30
Fire weather 10 +6% +12% +21% +8% +16% %o
intensity ** (6 to 13) (+2 to +7) (+6to +15) | (+12 to +26) | (+4to +10) | (+10 (+23 to'+#47)
* These values represent the projected change in global mean surface air temperature by the CMIP6 GCMs ove 8 period
compared to a reference period to the 1850 to 1900 pre-industrial period. Changes relative instead to the more reeent 1995—-2014 period
may be calculated approximately by subtracting 0.85°C, the best estimate of the observed warming from 1850—1900.te 1995-2014.
Source: IPCC AR6 SPM.
** Metrics illustrated with a figure across all time horizons and scenarios.
Table 30: Current and future change in exposure to coastal and marine.
in exposure
. Current Moderate (SSP2-4.5) High (SSP3-7.0)
Metric exposure 2.3°C 3-4°C
(1995-2014)
2030 2030 2050 2090
Relative sea ) +9 cm 9cm +44 cm +9cm +20 cm +53 cm
level rise (+8 to +10) +18\to +2 (+42 to +46) (+8 to +10) (+19 to +22) (+49 to +57)
Storm surge 2.7m 79 year eve revent | 6yearevent | 78 year event | 28 year event 3 year event
events (2.1t0 3.2) (75 ta.83) (23 to 41) (3to7) (74 to 83) (19 to 37) (2to 4)
Sea surface 15.1°C ¥ +1.1°C +1.7°C +0.7°C +1.4°C +3.0°C
temperature ** (14.1 to 15.8) 0.4 to 0. (+0.8 to +1.5) | (+1.4to +2.1) | (+0.4t0 +0.9) | (+1.0to +1.8) | (+2.3 to +3.6)
(e 8.10 pH units its -0.11 units -0.18 units -0.07 units -0.14 units -0.28 units
S ' 7%) (+1.3%) (+2.2%) (+0.8%) (+1.7%) (+3.5%)
ange in global mean surface air temperature by the CMIP6 GCMs over the 2081-2100 period

* These values represe e p v C
compared to a reference pehi e
may be calculated ap, i

850 to 1900 pre-industrial period. Changes relative instead to the more recent 1995-2014 period
by subtracting 0.85°C, the best estimate of the observed warming from 1850—-1900 to 1995-2014.

gure across all time horizons and scenarios.
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7.1.4.2

Transition drivers

This section contains projections for key metrics related to Transition drivers for Tasmania. This listed metrics can be found

in the table below:

Table 31: Projected future changes in exposure for Tasmania Transition drivers

Future change in exposure

S Current exposure Low (NGFS Net Zero 2050) Moderate (
(1995-2014) 1.5-2°C 2-3°
2030 2050 20
Emissions (Tasmania) -4.80 Mt CO2e 0 Mt CO2e 0 Mt CO2e 0 Mt CO2 0 Mt CO2e
Emissions (Australia) 404 Mt CO2e 207 Mt CO2e 0 Mt CO2e 3 CO2e 299 Mt CO2e
AS 32 per tonne
(Shadow) emission price $ C’(,)Ze AS 221 AS 27 $31 AS 91
Carbon price major export
countries N/A AS 228 8 AS 91 AS 82
Carbon price m_a]orumpact N/A AS 261 Nssa AS 98 AS130
countries
B I e lc i 556w 16.6 GW 6.4 GW 16.9 GW
Tasmania)
Renewable Energy (Hydro, | , ;o\ o¢podre 2.6 GW 2.6 GW 2.6 GW
Tasmania)
Ranewsbia Enargy (Ltty 0G 0.3 GW 0.3 GW 0.3 GW 0.3GW
Solar PV, Tasmania)
Renewable Energy 0 0.3GW 1.1GW 0.2GW 1.1GW
(Storage, Tasmania)
Capital cost - sola 100 58 38 58 38
Capital cost 100 70 48 70 48
270 MW 595 MW 1378 MW 456 MW 655 MW
Hydrogen 0 Mt of H2 0.002 0.021 0.001 0.004
Electricity price index 100% 122% 74% 120% 83%
Electric vehicles 2,045 110,756 511,354 6707 237,701
Residential energy Avoided energy
efficiency use (GWh) 249 1034 143 600
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Sequestration (land based) 100 159 317 154 286

~

.2 Defining Tasmanian regions for the Risk Assessment

7.2.1 Tasmanian regions and LGAs
The twenty-nine LGAs of Tasmania are typically grouped together into six different regions: Central, Hoba
North-east, North-west, and west, and South-east. For the Risk Assessment, this aggregation of LGAs wz
different regions to better capture the geographical differences in climate values between LGAs. Fo
and west was split into North-west, West and King Island. The ten regions and the LGAs which the
in Table 32 and Figure 28: Map of Tasmanian regions and LGAs listed below:

Table 32: Summary of LGAs within each Tasmanian region

LGA_CODE21 LGA_NAME21 REG_NAME LGA_AREASQKM21

62410 Glamorgan-Spring Bay
64810 Sorell
65210

583.7723
Tasman

Launceston 653.4308
64010 Launceston 1413.6306
64210 Launceston 3330.8146
Launceston 691.1537

- em210 .~ Noheast 35238858
~ Northeast 3230545

60610 North-west 610.9528

Central Coast (Tas.) North-west 933.0891

Circular Head North-west 4897.6511

Devonport North-west 111.259

63 Kentish North-west 1156.1888

63810 Latrobe (Tas.) North-west 600.4619

65410 Waratah-Wynyard North-west 3535.9075

65610 West Coast West 9583.5388
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REG_NAME

B Central

@ East

B Flinders Island
Hobart

B King Island

O Launceston

B North-east

@ North-west

B South

B West

Figure 28: Map of Tasmanian regions and LGAs

environments based on
se cologlcally and are a tool for

d physical data, including the

ogy and sediments, and

s and at a depth not exceeding the 200

7.2.2 Tasmanian marine bioregions

The assessment of aquatic ecosystems for marine and coastal waters for the Risk Asses ased on the mesoscale
bioregionalisation (meso regions) detalled in the Integrated Marine and Coasta eglo of'Australia (IMCRA v4.0)
common patterns of natural characteristics and environmental processes that

understanding complex ecosystems. Bioregion boundaries are derived from bi

37272.46

Cold Temperate Waters 10361.95

Meso Name

B Boags

Bruny

@ Central Bass Strait
@ Davey

E Flinders

O Franklin

B Freycinet

O Otway

B Twofold Shelf

Figure 29: Map of Tasmanian mesoscale bioregions
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7.3 Detailed adaptation action sources

The tables below summarise the legislation, strategies and roadmaps, tools and programs that were sourced to estimate
the adaptation shortfall ratings and understand the state’s progress towards climate adaptation for the 40 prioritised
climate impact statements.

Table 34: Legislation that provided adaptation and resilience response for Tasmania

Author/ Organisation Document title Selected relevant
Impact

statements

Department of Primary Industries, Tasmanian State Coastal Policy 1996

Parks, Water and Environment

Tasmanian Government Living Marine Resources Management Act 1995 N4, E5

Tasmanian Government Mineral Resources Development Act 19 NT1

Tasmanian Government Climate Change (State Action) Act 20d ALL

Federal Government National Greenhouse and EnerdV ReR ET1, ET4

Federal Government Renewable Energy (Electric ST2, ST5, ET1,
ET4, BT2

Federal Government Carbon Credit NT4, ET4

Table 35: Strategies and roadmaps that provided adapta

Author/ Organisation Document title Relevant Impact
statements

Renewables, Climate and E1, ET1, ET3, B1,
Future Industries Tasmania B2
ational Guidelines for Water Quality N1
Natural Heritage Strategy for Tasmania (2013-2030) N1, N2, N3, N4,
N5, N6,
TWWHA Management Plan 2016 N1, N2, N3, N5,
N6
Department of Primary TWWHA Natural Values Climate Change Adaptation Strategy N1, N2, N3, N5,
Industries, Parks, Water and 2021-2031 N6
Environment
Department of Natural TWWHA Fire Management Plan N1, N2, N3, N5,
Resources and Environment N6
Department of Natural Threatened Species Strategy 2000 N5, N6
Resources and Environment
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Department of Primary TWWHA Biosecurity Strategy 2021-2031 N5
Industries, Parks, Water and

Environment

Department of Primary TWWHA Natural Values Climate Change Adaptation Strategy N6
Industries, Parks, Water and 2021-2031

Environment

Department of Primary Tasmanian Government’s Waste and Resource Recovery NT3,B
Industries, Parks, Water and Strategy 2023-26

Environment

Tasmania State Emergency Flood and Bushfire Management Strategies (Council based), , B2
Service (and specific councils)

Department of Agriculture, Future Drought Fund E4
Fisheries and Forestry

(Australian Government),

managed by Department of

Premier and Cabinet Tasmania

Department of Health Healthy Tasmania Five Year Strategic Plan S2,S3, B1
Renewables, Climate and Tasmania's Risk Assessment for Clima ST1
Future Industries Tasmania

Department of Health Long-Term Plan for Healthcar ST2
Department for Education, Department for Edudation, Chil d Young People Strategic | ST2

Children and Young People

Plan 2024 — 2030

Department of State Growth

Renewables, Climate and
Future Industries Tasmania

ST2, ST5, ET1,
ET4, BT2

ST2, ST5, ET1,
ET4, BT2

Department of State Growth

Department of State Growt

Department of Nat
Resources and Environ

newable Hydrogen Action Plan

ST5, ET1, ET4, BT2

Renewables, Cli

ian Urban Passenger Transport Framework E2, B6, BT1,
riVision 2050 E4
Emissions Reduction and Resilience Plans ET3, BT4

Tasmania Disaster Resilience Strategy 2026-2030

B2, B3, B4, E1,S1

Department of Police, Fire, Tasmanian Disaster Risk Assessment B2, E1
and Emergency management

Federal Government National Housing Accord 2022 ST6
Department of Premier and Disaster Ready Fund E3

Cabinet

Department of Natural
Resources and Environment

Managing Coastal Hazards

S1,S3, E1, E2, ES
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Department of State Growth AgriGrowth Loan Scheme E4

Institute for Marine and Sustainable Marine Research Collaboration Agreement (SMRCA) | N4, E5
Antarctic Studies Strategic Plan 2022-26
Renewables, Climate and Sea Level Rise Planning Allowances B2

Future Industries Tasmania

Department of Natural Rural Water Use Strategy N1
Resources and Environment

Table 36: Tools that provided adaptation and resilience response for Tasmania ’

Author/ Organisation Document title Relevant Impact

statements

Environmental Protection Authority Environmental Impact Assessments NT2

Tasmanian Government Renewable Energy Zone Mapping Impota Fces NT2

TAS ALERT Risk Ready E1, E2, E3, B3, B4
Renewables, Climate and Future Land Information System Taspiania E3, B2, B3, B4

Industries Tasmania

University of Tasmania Australia’s Wine Futu E4
National Emergency Management Hazard Insura Partners E3
Agency

Table 37: Programs that provided adaptation and regilier espgise for Tasmania

Author/ Organisation Document title Relevant Impact
statements

.' mplementing Adaptation to Climate Change in Terrestrial N1, N2, N3,
and Freshwater Natural Environments in Tasmania
Bushfires and Climate Change Research Project N2, N6
Regional Strategy — Adapting to a changing coastline in N3, B5
Tasmania
3 Tasmanian Coastal Adaptation Pathways Project N3, S3
Industries Ta@smania
University of Tasmania Climate Change — Marine Resources Impacts and N4, E5
Adaptation
Renewables, Climate and Future Renewable Energy Approval Pathway NT2
Industries Tasmania
Department of Natural Resources and | Carbon Farming Advice Rebate Pilot Program NT3, ET5
Environment
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Department of Natural Resources and | Carbon Farming Advice Rebate Pilot Program NT4,
Environment

Department of Natural Resources and | Tasmanian Landcare Action Grants NT4, ETS,
Environment

Drought Ready Tasmania Regional Drought Resilience Planning Program S1, E4
Department of Health Climate Change and Health Round Table S2, STST3
Department of Premier and Cabinet Climate Resilient Councils SIS T4
Renewables, Climate and Future Energy Saver Loan Scheme

Industries Tasmania

Department of Climate Change, Homes Tasmania Energy Efficiency Program T6

Energy, the Environment and Water

Regional Councils Adaptation Project Regional Climate Adaptation Projects E1,
National Climate Change Adaptation Understanding Future Risks to Ports ifiJAust E2, B5
Research Facility

Tree Alliance Tree Alliance E4
Department of Natural Resources and | Climate Change and Agricult E4
Environment

CSIRO SLR and Allowances forliasma B2
Tasmanian Fire Service B2
Renewables, Climate and Future BT4

Industries Tasmania

Department of Climate Change,
Energy, the Environment and Water

ST2, ST5, ET1,
ET4, BT2

Department of Climate Change,
Energy, the Environment and W

ST2, ST5, ET1,
ET4, BT2

Small-scale Renewable Energy Scheme

ST2, ST5, ST6,
ET1, ET4, BT2

Rewiring the Nation

ST2, ST5, ET1,
ET4, BT2

Community Batteries for Household Solar program

ST6

Hydrogen Headstart program

ST2, ST5, ET1,

Energy, the Environment and Water ET4, BT2
Australian Institute for Disaster Community Recovery Handbook S1
Resilience

TAS State Emergency Service Natural Disaster Risk Reduction Grants Program (NDRRGP) | S1

TAS State Emergency Service Tasmanian Flood Mapping Project Reports S1
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Minister's message

Tasmania’s Risk Assessment for Climate

Change 2024 (the Risk Assessment) is the first
Hon Madeleine statewide climate change risk assessment for
Ogilvie MP Tasmania and one of the first jurisdiction-wide
Minister for assessments in Australia. The Risk Ass nt
the Environment will be a vital source of informatio we

consider climate risks and opportuni

for Tasmania.

I am pleased to present th a
Government response to the Assessment
— Managing Tasmaniaés climate risks and
opportunities. Thi e will guide the
governments fu ptation priorities
and action.

The Ri nt was undertaken by

Del dvisory Pty Ltd, in partnership

withythe€limate Change Office in Renewables,
imateand Future Industries Tasmania

(R T). The Risk Assessment is based on

extensive research, climate scenario analysis,

expert advice and analysis, targeted stakeholder

input, and robust climate science. I would like

to thank everyone who has contributed to

the development of the Risk Assessment.

The Risk Assessment details the impacts
climate change is having on the natural, social,
built and economic domains of Tasmania, both
now and into the future. The information in
the Risk Assessment helps us to understand
how these events will change over time and
interact with one another.

Top: iStock/crbellette. Above: iStock/keiichihiki
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The government recognises that Tasmania
has experienced a number of natural hazard
events in recent years and that, under

the changing climate, these are projected

to increase in intensity and frequency. We are
committed to taking action to build resilience
across our state. A significant part of this

work will be ensuring that our inaugural risk
assessment for climate change, and any future
risk assessments, are widely communicated,
understood, and made available.

We will also work to build on the range of
resources already available, to make sure that
Tasmanians have the climate science, data

and information needed to make informed
decisions when it comes to climate change. This
includes building the capability of government to
consider and respond to risks and opportunities
of the changing climate.

Collaboration across Tasmania will be vita <
success of our adaptation action. We will %
on building connections across our
society to ensure that adaptati C
efficiently delivered and can i benefits
for a range of stakeholde

Finally, we are commi uring that
iterative and contains
o reflect and review
so that we can ensure

can learn from previous assessments and action.

iStock/Redzaal
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Tasmania’s changing climate

Tasmania’s climate is changing, and In recent years, Tasmania has experienced a
these changes will have an impact on our range of extreme weather events, including
communities, environments and economy. two significant bushfire events, a record marine

heatwave off the east coast, prolonged dry
periods in 2015-16 and 2019-20, and flooding.
These events have had environme
economic and social impacts on ents,
Impacts of a changing business, communities and

climate in Tasmania

As our climate continues to ¢
to experience increased hot d
w{/ vy Significant change in longer and more sevege fire seasons, significant
rainfall patterns changes in seaso ional rainfall patterns,
increased wi g sea levels, increases in
ﬂ f;‘ sea surface e and ocean acidification,
(&

More hot days and heatwaves

associ o fiflg, coastal erosion and inundation.
P N
~~A~Z Increased ocean acidification
= Iso climate-related risks and
.« " and water temperature
' nities associated with the transition
w emissions economy. These risks and

Increase in storms,

: - opportunities may be caused by changes in
'7@@ creating coastal erosion PP y y g

technology, markets, consumer and investor
55 sentiment, policy and regulation.
agx M Longer fire seasons, more

days of high fire dang
@ Technological changes

‘.
1
\

. -~ Risein sea levels

..

J Policy and regulatory changes
T’ﬂ Rise in a rage
‘ te r
© Market changes

@ﬁ frosts *

y 3 @ Changing consumer
@@) ~and investor sentiment
©/ 7, Increased windspeed

The Tasmanian Government is committed to
building resilience to the changing climate and
collaborating to ensure our actions on climate
change are connected and complementary.
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Why do we need a climate change risk assessment?

Climate change will have wide-ranging impacts
across Tasmania. Climate change is a complex,
global problem and yet it needs local adaptation
solutions and collective action. Information
about Tasmania’s future climate risks and
opportunities will help us make decisions about
how Tasmania can best plan for and adapt to the
changing climate, build resilience, and support
growth and productivity across our economy.

The Climate Change (State Action) Act 2008 was
amended in 2022 to include a requirement
to undertake a statewide climate change

risk assessment every five years, and take
into account:

« the latest and best available science on
the projected impacts of climate change
on Tasmania

« consideration of the risks associated with
energy transition, including social and
economic impacts

» consideration of economic, social and
environmental implications of climaté’change
and assessment of the asso¢iated fisks to
Tasmanian communities, natufal environments
and ecosystems, and gcopemic-activity

+ the impact of clipmate,change on the
health andwellBeing of Tasmanians,
and future generations

« anyother matter that the Minister
considersirelevant.

Tasmania’s Risk Assessment for Climate Change
2024 (the Risk Assessment) is the first statewide
climate change risk assessment undertaken

for our state. It provides comprehensive
Tasmanian-specific information about the risks
and opportunities climate change presents.

Managing Tasmania’s climate risks and opportunities: The Tasmanian Government response to Tasmania’s Risk Assessment for Climate Change 2024 5

The Risk Assessment supports informed
decision making by providing a holistic picture
and useful data about the impacts of climate
change on Tasmania. This information will
help the Tasmanian Government to plan and
prioritise adaptation action, anddmproveithe
resilience of our systems, nat@ral and built
environments, economy, afdicommunity in a
strategic and integrated way. It will also assist
Tasmanian communities, 16€al government, and
private entities to undertakeimore detailed
assessments of cliMate risks specific to their
region or orgafisationy

Tasmaniassitheffirst Australian jurisdiction to
have a legislated requirement for assessment
of poththewyphysical and transition risks
of‘climaterchange, and among the first to
release a jurisdiction-wide climate change risk
assessment. This and future risk assessments
will provide Tasmania with strong, iterative,
up-to-date evidence about the challenges and
opportunities the changing climate presents,
and ensure we are well placed to manage climate
risks and take advantage of opportunities.

Many other jurisdictions in Australia are

also currently undertaking climate change
risk assessments. The National Climate Risk
Assessment and National Adaptation Plan are
expected to be released in late 2024.

The Risk Assessment will guide the Tasmanian
Government's adaptation action on climate
change for the next five years. We encourage

all Tasmanians to use this information as a basis
for more detailed climate risk assessments,

and to inform adaptation planning and action.



About this document

This is the Tasmanian Government'’s response
to Tasmania’s Risk Assessment for Climate Change
2024 (the Risk Assessment). It details the
Tasmanian Government response to the risks,
opportunities and themes identified in the Risk
Assessment, and sets out our strategic direction
for climate adaptation in response to the
evidence presented in the Risk Assessment.

The Tasmanian Government already has

a range of climate adaptation activities
underway, some of which have been considered
in the Risk Assessment. Sometimes these actions
are a direct response to an identified risk (such as
a flood levee), and other times they are broader
actions to enable effective adaptation action
(such as education materials). It is important

that we build on existing work and collaborate
with others to maximise our efforts.

iStock/pixdeluxe

Our response to the impacts of climate
change is multifaceted and will continue
to be integrated across all relevant areas
of government program delivery.

This document responds to the findings of

the Risk Assessment and sets outghowywe

will continue to build our capaeity, adaptieur
systems, increase our resiliénce to climate risks,
and pursue opportunities infeaMming years.

N\

elRisk ’
e ReCFIT
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How do we respond to climate change?

Emissions

reduction

le=1

Technologies
and practices to
reduce emissions
from industrial

2 processes
[

-

Technologies and
practices to reduce
emissions from
agriculture

&

Sustainable

management of soil
</

land and fores
Increasing energy

&

Low emissions
transport (for
example electric,
public and active

transport)

creasing
renewable energy
generation
and use

and use planning

- efficiency o and design
hai
Circular economy Bluesgreen infrastructure Supporting local
and resource (fofexample rain gardens, supply chains and
efficiency dspgreen spaces) resources
Infor % Sustainable
an Nature-based solutions water use 5
(for example restoration, 4
conservation, sustainable
management) Planning for
Improvin the future
co a V) climate
C tiity ® <A
@ Ij Infrastructure
Tools and data to support upgrades

Disaster
preparedness and
management

Adaptation
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Tasmania’s Risk Assessment for Climate Change 2024

Summary of methodology

Deloitte Risk Advisory Pty Ltd was contracted to

undertake the first statewide risk assessment,
in partnership with the Climate Change Office
in Renewables, Climate and Future Industries

Tasmania (ReCFIT).

The Risk Assessment draws on internationally
recognised climate risk frameworks, and
primarily uses A framework for complex climate

change risk assessment, Simpson, N.P. et al, 2021.

This framework considers climate risk as being
made up of a hazard or driver combined with
exposure to the hazard, vulnerability of the
community, element or system to the hazard,

and any existing response to the risk that might

help to mitigate it. This approach is consistent

with that used in the Intergovernmental Panel on
Climate Change (IPCC) Sixth Assessment Report.

The Risk Assessment assesses:

« physical climate-related risks and
opportunities, including:

o climate-related acute shocks,

heatwaves, floods, bushfir rought,
coastal erosion, coastal s rge

o longer-term cli e such as
temperature,ch , Sea level rise,

seasonal dist nd intensity of
rainfall, cevof frost, distribution
sive species and diseases

d transition risks and
nities, from changes in policy,
regulation, technology development,

reputation, and market shift, as a result of
goals to reduce greenhouse gas emissions

opportunities across four value'demains (Natural,
Social, Economic and Built), and evaluates them
according to the | e consequence (both
now and int@,th ré), confidence in the

evidence, a ation shortfall after
considerin iIsting adaptation activity
identi of the assessment.

Th ors combine to give each risk or

nity an adaptation urgency rating,

0
fr ier 1 to Tier 4. Risks and opportunities
with a Tier 1 urgency rating (most urgent)

are considered ready for further action in the
next five years. Risks with a Tier 2 rating are
considered to need further investigation in the
next five years to better understand the risk or
opportunity or possible adaptation responses,
before additional action can be taken.

A\,
You can read more about 7

the methodology of the Risk
Assessment in Chapter 2 of the
Risk Assessment? Technical Report

1 A framework for complex climate change risk assessment, Simpson, N.P. et al., 2021

available at www.sciencedirect.com/science/article/pii/S2590332221001792

2 recfit.tas.gov.au/cc-risk-assessment
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Engagement and stakeholder input

Targeted stakeholder consultation was Stage 4: Online adaptation/response workshops
undertaken to inform the Risk Assessment,
including across government, and with key
industry bodies, government businesses,
non-government organisations, local
government, research institutions, and
community groups. This consultation
occurred in stages over 2023 and 2024.

Online workshops were held in mid-2024 with

key stakeholders who have a role ip adaptation
responses, to understand existifig adaptati
action in Tasmania.

s
Stage 1: First-Pass Risk Assessment workshops Full details of ghe conSultation 'R
are provided M, Chapter 3.2 of the
Regional workshops were held in Hobart, Risk Ass Technical Report

Launceston and Burnie in September 2023 to
discuss the draft first-pass risk and opportunity
scan. The workshops were supported by an
online survey and several targeted briefings
for those unable to attend the workshops.

Stage 2: Targeted stakeholder engagement

One-on-one interviews were held with ke
stakeholders and subject matter experts, ¢
as targeted cross-dependency secto @

Stage 3: Targeted approach f;
Aboriginal organisations

The Climate Change Offi ontacted a
number of Tasmani al organisations
during the de t of the Risk Assessment.
The Climate Ice continues to work to
build i igns with Tasmanian Aboriginal
co i cknowledges that more work
ensure future risk assessments
are esentative of the in-depth cultural
knowledge, expertise and understanding

held by Tasmanian Aboriginal people.

iStock/Drs Producoes

3 recfit.tas.gov.au/cc-risk-assessment
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What does the Risk Assessment
tell us?

The Risk Assessment details the level of impact
the changing climate and the global transition
to low emissions is likely to have on Tasmania.
It also provides a clearer understanding of the
complexity of the issues, and the connections
between risks and opportunities, experienced
under the changing climate.

The Risk Assessment considers the economic,
social and environmental implications of
climate change and assesses the associated
risks to Tasmanian communities, natural
environments, ecosystems, built infrastructure
and economic activity.

It also identifies the risks and opportunities
associated with the energy transition,
including social and economic impacts.

Many of the climate change hazards and
resulting risks and opportunities identified
through the Risk Assessment are consistent
with existing research at a jurisdictional and
national level.

The Tasmanian Government, through its
comprehensive legislative framework and
commitment to a five-yearly statewide
climate change risk assessmentdsiproactively
considering and identifyimg.climateé change
adaptation needs@nd Gpportunities.

N
Réad tlje RisSAssessment* 7

Sumimary Report.

4  recfit.tas.gov.au/cc-risk-assessment

Key findings

The Risk Assessment identifies four key
areas considered to be critical as part of
any adaptation response:

o State-level coordination of local efforts

The Risk Assessment highlights that adaptation
efforts occurring at local levels requiré
coordination and that increased information
sharing between governments, business,
industry and the communityfcould improve
adaptation outcomes.

Climate change will increasingly impact
the health and wellbeing of Tasmanians

The Risk Assessment highlights that climate
change is likelyito exacerbate food and water
security and put increased pressure on our key
systems (for example infrastructure, transport
and emergency services), while also impacting
human health and wellbeing. It suggests that
aycoordinated approach across strategies

is necessary to address the intersection of
climate change and health and wellbeing.

Education is vital to successful climate
adaptation and increased resilience
for future generations

The Risk Assessment indicates that education
and awareness of the impacts of climate change
can be improved across Tasmania.

Development of, and investment in,
additional data collection is required to
better inform risk-based decision making

The Risk Assessment suggests that Tasmania
can strengthen its capacity to effectively
address climate change impacts by prioritising
development of, and investment in, data systems.

10 Managing Tasmania'’s climate risks and opportunities: The Tasmanian Government response to Tasmania’s Risk Assessment for Climate Change 2024
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ﬂ' 7 .
‘ iStock/Visionate australia

Priority risks and opportuni

The first stage of the Risk Ass tified The letter and number attached to each risk
88 climate risks and oppo ities for Tasmania. or opportunity relates to their identification in
Of these, 40 were then pfiori r detailed Tasmania’s Risk Assessment for Climate Change
analysis, with a focu i Q > impacts that 2024 Technical Report and Summary Report.

would benefitfro in the next five years.

This prioritisati in€orporated impacts A
. \Vrs
tr;at wnll.oc ! the 21s't cenltury,lwhde:g The full list of 88 impacts —Im
ada n'agtivity may require a long lead time. . . . .
BoEeH g identified in the first stage
climate risks and opportunities of the Risk Assessment is
are n on the following page. provided in Chapter 2 of the Risk

Assessment® Technical Report.

5 recfit.tas.gov.au/cc-risk-assessment
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§2> Natural Domain

Physical risks and opportunities

‘ Risks to inland water ecosystems and
species due to extreme weather events
and chronic changes (N1)

© Risks to terrestrial ecosystems and
species due to extreme weather events
and chronic changes (N2)

© Risks to coastal ecosystems and species
(erosion-related risk) (N3)

@ Social Domain

Physical risks and opportunities

’ Risks to social cohesion and community

wellbeing due to extreme weather events (S1)

© Risks to mental health and wellbei

. Risks to physical safety,

due to extreme weather events
chronic changes (S2)

wellbeing due to extre
events and chronic cha

’ Risks to marine ecosystems and species @ Risks to cultural heritage, in¢luding
due to extreme weather events and Aboriginal cultur&ri'tage due to extreme
chronic changes (N4) weather eve onic changes (S4)
Transition portunities
. Ri cohesion due to the inability
institutions and governance systems to

ively manage climate risks (ST1)
s to social cohesion, and health and
wellbeing due to insufficient services for a
@ Risks to the natural domain from the SRl PO SRS 25 EEh el e

mining of critical minerals (NT1) energy development and new industries) (ST2)
Q Opportunities for increased skills and

employment with business development for
new and emerging industries that provide
adaptation and resilience solutions (ST3)

© Risks to native ecosystems and species
due to chronic changes enhancing
biosecurity risks (N5)

. Risks to alpine ecosystems and species due
to chronic changes (N6)

Transition risks and opportunities

(© Risks and opportunities relate

Q renewable energy developm cting
biodiversity, inland wat it rine
ecosystems, and natur. e (NT2)

Q Opportunities to waste systems to 4 Op:ort;.:;nt'les f‘;r socn:l Zohesnc?n, hea:jlth
reduce impact vironment (NT3) an“we enngt rqug a. Pl e )
‘ resilience actions, including across domain
9 Opportun port water quality co-benefits (ST4)
a ivefsity(NT4)
Q Opportunities for increased skills and

employment with renewable energy
development and new industries (ST5)

’ Opportunity to improve financial wellbeing,
and health and wellbeing through improved
energy efficiency in housing, particularly for
low-income households (ST6)
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@ Economic Domain

Physical risks and opportunities

@ Risk to businesses and public organisations
due to extreme weather events (E1)

. Risks to national and international
supply/distribution networks due
to extreme weather events (E2)

@ Risks to the insurability of businesses, public
sector and private assets due to extreme
weather events and chronic changes (E3)

@ Risks and opportunities to land-based
. primary sector due to extreme weather
events and chronic changes (E4)

© Risks and opportunities to ocean-based
. aquaculture and fisheries due to extreme
weather events and chronic changes (E5)

Transition risks and opportunities

@ Risks of slow, ineffective or no action gn
emissions reduction, limiting economi
growth (ET1)

@ Risks to businesses and public S
due to supply chain costs as or sations
adjust to a low carbon ecgho

© Risks and opportuniti ifess through
the implementation'of, @ echnology
to reduce emi i

ineldding fugitive/
agriculturedi rial/fuel switching) (ET3)

S economic growth
newable energy supply (ET4)

©

©Q

nities for business through
ew revenue streams available from
carbon markets (ET5)

Managing Tasmania’s climate risks and opportunities: The Tasmanian Government response to Tasmania’s Risk Assessment for Climate Change 2024 13

@ Built Domain

Physical risks and opportunities

© Risks to healthcare and emergency services
due to extreme weather events (B1)

. Risks to the built environment due to
extreme events and chronic n (B2)

© Risks to contaminated si to
extreme events and icch es (B3)

© Risks to stormwat
systems due to extre
chronic changes)(B4)

© Risks to portsa
to extre

‘ Risks
e

e events and

coastal infrastructure due
s and chronic changes (B5)

rtation networks due to
ents and chronic changes (B6)

X
@ risks and opportunities
0 pportunities for public and active

transport (BT1)

Q Opportunities for improved flexibility
within electricity infrastructure (BT2)

. Opportunities for infrastructure development
to support the circular economy (BT3)

. Opportunities for lower emissions transport
systems due to low emissions vehicles (BT4)

. Tier 1: Ready to act
Q Tier 2: Investigate then act

Q Tier 3: Continue to monitor
current actions

Q  Tier 4: Monitor

Risk @ Opportunity



Improving Tasmania’s resilience to climate
risks and taking advantage of opportunities

As our climate changes, we need to This document details a range of actions
continue to adapt and build resilience designed to improve Tasmania's resilience

in our systems and environments. to cllmate. rllsks.; and take advantage of
opportunities in response to the findifgs

Adapting to the changing climate requires of the Risk Assessment.

action and leadership at all levels, including
Australian, state and local government, Action is focused in §
business, industry, community and individuals.

We will need to work together to ensure we o

adapt in the most effective ways. We will help Tasmanians understand
the climatggmi d opportunities

We also know that localised solutions, and in theRis ment and how they

adaptation action that is community-connected mig i d

and led, is often the most effective.

There is already significant work underway e support Tasmanians to

by governments, business, industry and the atgess fit-for-purpose climate
community to improve Tasmania’s capacity to cience, data and information
adapt to a changing climate and make the mo to prepare for the changing climate

of the opportunities that it presents. This wo
includes a range of actions supported by the

Climate Change Office through: We will build public sector climate

- Tasmania’s Climate Change ActioffPla -25 capability to strengthen how we adapt
. o and make the most of opportunities
» the six sectoral Emissions u nd
Resilience Plans, which ¢ ange of
act'tions to build resili spond to We will facilitate collaborative
climate risks partnerships to support
« Tasmania's EmissiomReduction and Resilience adaptation action

ich details the links, and
nd opportunities, between
s and the Risk Assessment.

We will monitor and learn as we go,
recognising that adaptation is an
iterative process
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By focusing our action in these areas, we

will better understand climate risks and
opportunities, and improve consideration of
climate impacts across existing work programs
and in future activities. We will broaden our
capacity to respond to the impacts of climate
change and progress more complex climate
adaptation activities in future.

Specific actions to be undertaken in the focus
areas are detailed below. Some actions are

fully funded and ready to implement, and

some are already underway but may require
strengthening. Other activities require additional
funding before they can be progressed.

The status of each action is shown as either:

New

New initiatives that are being funded
through the Risk Assessment resp
or have been recently announce

In progress

Initiatives that are g
progresse
relevant dep

opportunity é
P

atives that require additional

funding before they can be progressed.

Tasmania’s next climate change action plan
will continue to build on the actions detailed
in this document, and further respond to the
Risk Assessment.

iStock/tap10
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N\

We will help Tasmanians understand risks
and opportunities in the Risk Ass t and
how they might be impacted

We all have a role to play in adapting to the While,some risks and opportunities identified in
changing climate and making the most of the RisSK Assessment can inform adaptation action
opportunities it presents. by government, other risks and opportunities

will require the efforts of businesses, individuals
Tasmanian communities, businesses and and communities. The complexity of climate
individuals need the right information @ change means that traditional risk management
support to understand how they might approaches aren't always fit-for-purpose and
impacted by future climate chan hat new ways of considering, reducing and acting
actions they can take to red , take on risks will be required.

advantage of opportunities.

Sharing the outcomes of the Risk Assessment
will also help us to make the most of the
opportunities presented for Tasmania in the
transition to a low emissions economy and as
our climate changes.

r t Will continue to
provide support for climate change to
reduce risks, efable’opportunities, and support
the he d'wellbeing of all Tasmanians.

The Tasmanian G
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Actions

Share information on climate risks and opportunities for Tasmania

Offer public webinars presenting the findings of Tasmania’s Risk
Assessment for Climate Change 2024 to raise awareness of the climate
risks and opportunities relevant to our state.

ReCFIT (CCO)

Offer briefings and produce materials presenting the findings of
Tasmania’s Risk Assessment for Climate Change 2024, tailored to the
local government sector.

ReCEIT (CCO)

Produce fact sheets and other communication materials sharing the ¢ ReCFIT (CCO)
findings of Tasmania’s Risk Assessment for Climate Change 2024. Th

products will be tailored for different user groups, so they ca /

interpret and apply climate risk information.

Support the Department of Premier and Cabinet (DPAC) to the \\(' - ReCFIT (CCO)
data and evidence in Tasmania’s Risk Assessment for Cli Change C__) DPAC

2024 to inform Tasmania’s next Disaster Resilience S ay. N':w

s
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We will support Tasmanians to access &)r-purpose
climate science, data and informati prepare
for the changing climate

We recognise that all levels of government, We Wi us on connecting the science with
businesses, industry and the community nee negeds of users, ensuring that the relevant
up-to-date, tailored climate information to questions are answered and that information
prepare for and adapt to climate change. Thi is fit-for-purpose and useful to inform decision
information includes detailed projectio making. This work will require connection
our climate may change, and informati t between the expertise of Tasmania’s science
impacts for specific regions and s rs. and research community, and decision makers
% at all levels. Actions shown on the next page
We will support Tasmanians e d use

are designed to support this connection.
climate science, data and infer,

inform decisions so th work to By improving the quality and accessibility of
adapt to the chan ate. information, we can make better decisions and

be more prepared for future climate change.
We are alread ing information through

h'as the'program to update
-scale climate projections, the

and the sectoral Emissions Reduction and
Resilience Plans.
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Actions

Support new climate science

Partner with the Institute for Marine and Antarctic Studies (IMAS) \©z ReCFIT (CCO)
and the Australian Research Council Centre for Excellence for Our

Future Oceans (currently being considered by the Australian Research
Council) to support research into the impacts of climate change on
the marine environment.

TAS
ReCFIT (CCO)

Work with the University of Tasmania (UTAS) on the Natural Hazards
Atlas Project, which will produce mapping of natural hazards to
build disaster resilience and preparedness.

Update Tasmania’s fine-scale climate projections to provide t
most up-to-date future climate information to Tasmanians.
updated projections will play an important role in the devel
of the climate change adaptation initiatives and invesgmen

ReCFIT (CCO)

IN PROGRESS

Improve access to useful climate informatio
AR

Establish a baseline assessment of Tas
and environmental wellbeing, includin
climate change.

Conduct stakeholder analysi%er understand user needs in ReCFIT (CCO)
, 30 uTAS

relation to climate proj ow this information might best o
be delivered.

Develop a pu @n program on climate change impacts
and oppo@

te Tasmania’s Enterprise Suitability Maps to show how crops
an m tree species could be grown productively in the future
under different climate scenarios.

social, economic, ~©r DPAC
es relevant to

ReCFIT (CCO)

NRE Tas
ReCFIT (CCO)

IN PROGRESS
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@ Tailor information for specific audiences and purposes

Build on existing programs and initiatives, and partner with key \Or DPAC
stakeholders, and children and young people, to co-design a \ -/

permanent youth engagement platform for sustainability issues, N':w

including climate resilience.

Develop user-friendly interpretive materials about climate e (Cco

projections tailored for specific user groups, including those that
need more technical information or specific assistance, informed
by the stakeholder needs analysis.

iStock/ViewApart
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We will build public sector climate bility
to strengthen how we respond te
change and make the most of tunities

The Risk Assessment identifies that education OQ , ’

and understanding are key to enabling
successful climate adaptation.

¥
|

We recognise that many of the risks ang
the work of government departments,ang
agencies. We are committed t g

climate capability in the ,and
ensuring that considerat ate
change, and climate @ : sand

opportunities, yedded in decision

making acr@

iStock/Mystockimages
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Actions

% Integrate consideration of climate change into government decision making
ReCFIT (CCO)

GRESS
662)7 Strengthen understanding of climate change impacts A
~

Progress and release the whole-of-government policy
framework to embed climate change consideration into

government decision making. o

Upskill Tasmanian Government agencies on the findings of ReCFIT (CCO)

Tasmania’s Risk Assessment for Climate Change 2024, and how

the findings relate to their work programs.

Explore options to partner with National Environmental Science ReCFIT (CCO)
NESP Climate

Systems Hub

iStock/keiichihiki
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Support cross-agency knowledge sharing and adaptation action

|
Work with the Department of Natural Resources and ~©/ ReCFIT (CCO)
Environment Tasmania (NRE Tas) to integrate the findings of \/ as
Tasmania’s Risk Assessment for Climate Change 2024 in their N':w
nature-based work programs, including actions in response
to the State of the Environment Report.
Collaborate with the Department of Health to build awareness eCFIT (CCO)
of the risks of climate change to the health and wellbeing of Department
Tasmanians, and drive action across government. &:w of Health
|
Support government agencies to integrate the findings @ \‘( - ReCFIT (CCO)
of Tasmania’s Risk Assessment for Climate Change 2024 into \/
relevant existing and new whole-of-government strategi N':w
Continue to host the cross-agency coastal hazards tion ReCFIT (CCO)
sharing forum.
Apply the climate change considerati ded in the State
Tasmanian Planning Policies so th re given effect through Planning
reviews of the Regional Land es and the State Planning Office
o . IN PROGRESS
Provisions of the Tasmanian Scheme.
Work with relevant gover agencies to explore ways to gg ReCFIT (CCO)
increase social co@ adaptive capacity in communities. o—
FUTURE
FUNDING
OPPORTUNITY
nian Government agency climate change network g':f ReCFIT (CCO)
eased cross-agency information sharing. o—
FUTURE
FUNDING
OPPORTUNITY
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We will facilitate collaborative partn ips
to support adaptation action

The Tasmanian Government will collaborate Buildi ionships and collaborating across
across all levels of government, and with S ill help us find more cohesive solutions
business, industry, research institutions, o complex risks and opportunities.
communities and individuals. Everyone has

a role to play in adapting to the changing Adaptation is most effective when it involves
climate, and we will all need to adjust. everyone - governments, communities,

households, individuals, business and industry

- and recognises and capitalises on the skills

and capacity each group holds. Tasmania’s Risk
Assessment for Climate Change 2024 provides a
firm basis for understanding climate risks and
opportunities and helps these groups to better
prepare for our future climate. Considering
climate risk needs to become embedded in
decision making for governments, organisations,
communities and individuals across Tasmania.

iStock/simonkr
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Actions

@/ Partner with others to drive climate adaptation action

Establish a Climate Change Business Innovation Grant Program
to support businesses to take action on climate change, focusing
on local innovation, collaboration and partnerships.

ReCFIT (CCO)

/
" A\ -
'|!|O -
~
2

NEW

Work with government businesses to share climate knowledge, ~ ReCEIT (CCO)
understand climate risks and opportunities, and enable
adaptation action.

support and resource future adaptation action, such as through

|
Pursue opportunities to work with the Australian Government to \\(C)'/ ReCFIT (CCO)
Disaster Ready Fund. =

NEW

Implement the Community Climate Change Action Gra r ;
which supports community-led action on climate cha

ReCFIT (CCO)

Continue working with the Local Govern t Association of
Tasmania (LGAT) and the local governm or to build climate
capability, through the co-designe rnment Climate
Capability Program, and coordina ation efforts between
local councils and the state n here relevant.

ReCFIT (CCO)
LGAT

Continue to participate | §8vernment sector climate

change forums.

Pursue o nities to partner with Tasmanian Aboriginal
tojincorporate Aboriginal knowledge into action

ge.

ReCFIT (CCO)

ReCFIT (CCO)

IN PROGRESS

in Tasmania’s Risk Assessment for Climate Change 2024 in current
and future sectoral Emissions Reduction and Resilience Plans
developed with industry.

consideration of specific risks and opportunities identified ReCFIT (CCO)

IN PROGRESS
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& Collaborate with the private sector to build resilience

Work with Business Tasmania and other key partners to deliver \Of ReCFIT (CCO)
a Climate Reporting Support Program to support small- to \ Business
medium-sized businesses to better understand climate-related N?W Tasmania
risks to meet changing regulatory and market demands, including

measuring and reporting on their emissions.

Partner with the insurance sector in Tasmania to better understand 7 ReCFITYHECO)

the impacts of climate change on the insurability of Tasmanian
assets, and possible areas for adaptation action.

Develop and implement resilience-building actions for industry ReCFIT (CCO)
through the sector-based Emissions Reduction and Resilience
Plans and the Whole-of-Economy Roadmap.
Support small- to medium-sized businesses to better antici ReCFIT (CCO)
manage and adapt to the impacts of climate change, through
tailored information, tools, resources and support. L
OPPORTUNITY
|
Share opportunities to participate in adaptatioh,activity \‘(c)'/ ReCFIT (CCO)
with stakeholders, to help connect interest @ ps with \/
relevant activities. @ =
NEW
@ Acknowledge good worl%
|
Establish a Business and I limate Change Innovation Forum \‘(C)'z ReCFIT (CCO)
to showcase the inno underway across Tasmania, provide \/
information about e ing opportunities and risks, and encourage N:w
networking and.i n sharing between sectors.
|
Change Champions Program to recognise \‘(C)'/ ReCFIT (CCO)
practice climate action across all sectors. \
NEW
Identify case studies of adaptation activity and knowledge, and g:._,f ReCFIT (CCO)
share information in a way that is tangible and useful to others. o—e
FUTURE
FUNDING
OPPORTUNITY
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We will monitor and learn as we go

I,.‘\

ognising

that adaptation is an iterative p

Adapting to climate change is an iterative
process, and will require continued evaluation
and an evolving understanding of the impacts.

The Tasmanian Government, under the
Climate Change (State Action) Act 2008 (the @
is required to develop a statewide cli

change risk assessment every five

means that the risks and oppo ntified
as part of Tasmania’s first cli ge risk
assessment will be evaluate n five

years. This iterative a ill enable us

to improve onghe
these risk asse e

sed to develop
line with international

best practi ifRalso allow for ongoing
assessmen limate risks and opportunities,
a or n is available.
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This p ss aligns with other work

ired under the Act, including the sectoral
emissions reduction and resilience plans

the development of climate change
action plans. The Climate Change Office will
continue to report on our progress through
our annual climate change activity statements
and greenhouse gas reports.

It can be difficult to measure the effectiveness
of adaptation actions due to their diversity,
complexity, and intended goals or objectives.
Work is underway at a national and international
level to better understand how we can
meaningfully measure and evaluate climate
change adaptation.

We will build on this work, support a culture

of continuous improvement, and monitor and
review our adaptation planning and action in
line with our requirements for the independent
review of the Act.



Actions

Learn from experience

Review the Risk Assessment process and outcomes and apply @) ReCFIT (CCO)
learnings to the next iteration of the statewide climate change _
risk assessment. e

Foster engagement with Tasmanian Aboriginal communities CO)
to support an improved, culturally appropriate understanding
and representation of climate risks, and adaptation priorities

and challenges.

..........

Tasmania's Managing
Risk Assessment Tasmania's
for Climate climate risks and

Change opportunities

Understand Prioritise
and assess and plan

= Cycle for
adapting to
a changing
climate

Monitor Adapt and
change respond

Tasmania's
Climate Change
Action Plan

Climate
Change Activity
Statement

" .
---------
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@ Support measurement of adaptation activities

Develop tools and resources to enable better monitoring and g_f ReCFIT (CCO)
evaluation of climate adaptation initiatives. =

FUTURE
FUNDING
OPPORTU

Learn from and share knowledge with others

Continue working with the Australian Government and other
jurisdictions on key national and state policies relating to climate
adaptation, including through the Adaptation Working Group,
reporting to the Energy and Climate Change Ministerial Council,
and other forums.

ReCFIT (CCO)

Continue working with the Australian Government to

climate risks and adapt to a changing climate, including,following
the publication of the National Climate Risk Assess t

National Adaptation Plan.

ReCFIT (CCO)

IN PROGRESS

iStock/Wirestock
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New commitments to build resilience and support
the transition to a low emissions future through the
sectoral Emissions Reduction and Resilience Plans

Over 2023-24, we developed six sectoral plans for:

. ) — T IPPU
. Transport Waste Iﬂﬂﬂ (industrial ses

and pro

. LULUCF
g Energy %Agrlculture @ taadlise, land See

2a and forestry)
The sectoral plans outline the priority actions The roadmes new commitments to
[

for the government to support each sector supp es and industries to address
over the next five years to: issuesiand opportunities that affect all sectors.
It sets,outhow we will maintain our target of net

0 emissions across our economy through to
2030 and beyond.

* reduce greenhouse gas emissions to
support Tasmania achieving its target of
net zero emissions, or lower, from 2030

« transition to a low emissions econom New commitments in the sectoral plans that

- build resilience to the impacts of will support our businesses, industries and

climate change. communltles in the t.r.ansmon to low em!ssmns,
and increase our resilience to the changing
The plans have been produc 0 ation climate include:

with governments, business;i ,and « support the transport industry to develop

the community. a skills transition plan to support the switch
to electric vehicles

We have develo 's Emissions
Reduction and e Roadmap 2024-29 » develop information and resources to
sectoral plans and support landlords to improve energy
ent, and set out our pathway efficiency in rental properties
ons reduction and resilience across .

work with partners to support households
to make informed decisions about reducing
or electrifying their gas and other fossil
fuel use
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work with partners to deliver workshops *  wor @ al government, regional
for community sector professionals to opment authorities and other
assist vulnerable clients to manage their institttions to plant climate-tolerant
energy use and power bills s in urban environments, to increase

arbon storage and build resilience

work with relevant peak bodies and : }
during high temperatures.

industry to map the strategic transitio
requirements for Tasmanian business
to reduce emissions from their e

use and industrial processes

We are also developing a sectoral plan for
the government’s own operations, which
we expect to publish in mid-2025.
develop a program to sup i-food

businesses to better 8rst
climate-related risks to § g hanging sz
regulatory and ands Find out more about the “
establish a rtner with existing sectoral plans on the ReCFIT
networ inate action between website: recfit.tas.gov.au/
Tasmania’s'primary industries policies_strategies_plans/

ith key partners to develop emissions_reduction

sources to increase understanding
forfandowners to participate in carbon
and other emerging markets
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Next steps

Implementation Continued engagement with
government, business, industry

Some actions in this response are fully funded .
and the community

and ready to be progressed, and some are

already underway. Other opportunities We will continue to engage with key p
require additional funding before they can and the community on the develop

be progressed and are listed as a ‘future and implementation of future o ities
funding opportunity’. The status of each as required.

action is identified in this response.

We will keep stakeholders
Future funding opportunities will be considered informed through the ReCFIT

for funding through the next climate change Change Office newsl r and social media.
action plan, the annual state budget process,

and a range of other funding avenues.
Ny

Further work will be done to identify gaps We en you to sign -
and opportunities for the development of

-, , . u wsletter through
Tasmania’s next climate change action plan. ) ]
(o} ebSite: recfit.tas.gov.au/

sletter and follow the

Reporting : : ,
manian Climate Change Office
Every year, we prepare and table in Parliame on Facebook to stay informed
+ agreenhouse gas emissions report detai about opportunities to participate
Tasmania’s emissions for each sect in relevant programs.

* aclimate change activity state t ng
the status of each sectoral pla tions
in the action plan.

The actions in this resp @ incorporated
- ¢

in the next climate'eha on plan and
reported on an art of the climate
change activit ement.
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Contents

The following package has been prepared as an
Incoming Government Brief for your information.

In addition to this initial package the department,
through the Secretary, will provide regular briefings,
ongoing information, and advice to support decision
making and the implementation of your Ministerial
responsibilities.

This package includes:
Agency Overview

Information on the department and its roles and
responsibilities.

Portfolio Overview

For each of your portfolios, an overview is provided,
which includes key context and organisational
support, information on relevant Boards and
Committees, legislative responsibilities, and a list of
Question Time Briefs (QTBs) that will be regularly
updated and provided to your office.

Key Issues

An initial overview of critical issues for the portfolio.

Agency Overview

The department’s role is to support diverse and
sustainable economic growth and facilitate the
creation of job opportunities for the benefit of gur
community.

The Secretary, Craig Limkin, is supportéd byathe
following senior executives: Angela Conway,
Vanessa Pinto, Jenna Cairney, Cynthia Heydon
Brett Stewart and Denise Mcintyre.

State Growth’s Corporate Plan 2023-26 (the
Corporate Plan)

The Corporate Plan identifiesifive key objectives.
These are to:

o work withiTasmanian businesses, industries
andgcommunities to support sustainable
growthfand strategic workforce
opportunities

e contribute to Tasmania’s brand as the best
place in the country to live, work, visit,
study, invest and raise a family

o ) strategically develop our infrastructure,
digital networks, transport and renewable

energy systems to support industry,
businesses and our community

e enhance resilience and rapid recovery from
economic, environmental and social shocks
and stresses across industry, businesses
and our community

e continue to build our organisational capacity
by working collaboratively and developing
our people, safety, culture and systems,
including our use of technology.

A key focus of the Corporate Plan is to drive a
collaborative, coordinated and client-centric
approach across the agency’s broad range of
services, programs, and portfolio areas, supported
by an agile and flexible workforce.

The department had commenced work on a new
Corporate Plan however this was paused early in
2025.

The department is a values-based organisation and
seeks to undertake its roles and responsibilities with
the courage to make a difference through
teamwork, respect, excellence, and integrity.



Organisational Structure

The department has five business areas:

Economic Development (Acting Deputy Secretary — Jenna Cairney) —
Provides advice and assistance to businesses to aid economic growth and
partners with communities to remove barriers to employment, training, and
workforce participation.

Strategy, Housing, Infrastructure and Planning (Acting Deputy Secretary —
Denise Mclintyre) — Provides an integrated and strategic approach to
planning, infrastructure and projects throughout the regions. Brings together
the economic levers that will shape our state’s future.

Creative Industries, Sport and Visitor Economy (Deputy Secretary — Brett
Stewart) — The principal advisory, development and funding body in Tasmania
for the cultural and creative industries, sport and the visitor economy by
supporting sector development, delivery of services, stimulation of demanpd
and provision of funding.

Transport (Deputy Secretary — Cynthia Heydon) — Delivers a strategie;
coordinated and state-wide approach to the policy, planning and delivery ef
the state’s transport system and transport infrastructure.

Renewables, Climate and Future Industries Tasmania (ReCFIT) and
Resources (Acting Chief Executive Officer — Vanessa Pinto)=Proyides
strategic advice on energy, climate change, mining andfforest peli€y through
key strategies, plans and projects, and supports new andéemesging industries,
with an emphasis on growing Tasmania’s renewable,energy/and resource
industries.

Business Services (Deputy Secretary — Angela:Conway) —Leads the
development of organisational culture, business improvement and emergency
management in the department through'delivery<ef quality financial,
communication, human, informatien, spatial, asset management and portfolio
services.

A number of Deputy Secretary positions were in active recruitment and have been
paused due to the 2025}election. It is the intention of the Secretary is to finalise
recruitment as quickly’as ‘possible to ensure stability for the organisation.

The department alsosupports and works closely with the following area.

¢ The Office of'the Coordinator-General (Coordinator-General — John Perry)
Theyprincipal entity in Tasmania to attract and support investment in the state,
facilitate major projects and reduce red tape.

Working with Ministerial Offices

The department has a protocol in place for engagement with ministerial and
political offices. In general, all contact between Ministerial Offices and the
department is facilitated via the Office of the Secretary (OTS), relevant Deputy
Secretaries or the Communications team.

There will be some instances where a Ministerial Office will work with a Deputy
Secretary to agree an officer contact for quick clarification or factual information
that can be given over the phone or via email.

This ensures that the department provides accurate advice, in a consistent
format, and that any issues which cross portfolios or other business areas are
taken into account.



Workforce Profile

As at 30 June 2025, the department had an employee headcount of 1,118
employees (964.59 paid Full Time Equivalents (FTE)). A summary of this
information by business area is provided in the below table.

As at 30 June 2025, the workforce demographic for the department remains
relatively constant, with an average age of 46.90 years and an average length of
employment in the Tasmanian State Service of 7.93 years.

The department’s gender profile is 56.03 per cent female, 43.62 per cent male and

0.27 per cent not specified. The gender profile for the department’s senior roles -
Senior Executives, Equivalent Specialists and General Stream Band 9’s is

44 per cent female and 56 per cent male.

Headcount Paid FTE

Business Services
Numbers include 45 staff who have relinquished roles

. . . 158 140.05
and are held against Business Services so could return
to Agency.
Office of the Coordinator General 16
Creative Industries, Sport and Visitor Economy 3
o Active Tasmania 19
e Arts Tasmania 10
e Events Tasmania 8
» Operations & Client Engagement 5
e Screen Tasmania 6
e Tasmanian Institute of Sport 5

e Tasmanian Museum and Art Gallery (TMAG)

e Tourism and Hospitality

Economic Development 4 3.9
e Business, Industry and Investm 50 46.25
e Jobs Tasmania 12 114
o Skills and Workforce 74 67.2
21 17.94
5 3.8
9 9.29
6 5
15 12.27
40 38.74
sources Tasmania 46 44 .49
1 0.8
8 7.7
orest Practices Authority 18 16.12
o Private Forests Tasmania 10 8.31
Strategxi Housing, Infrastructure and Planning 2 2
o Infrastructure Tasmania 29 26.23
o New Bridgewater Bridge 7 6.89
e Policy, Strategy and Projects 25 23.47
o State Planning Office 13 9.78
Transport 5 4
o Road User Services 220 146.55
» State Roads 156 147.53
e Transport Systems and Policy 7 6.04
TOTALS 1122 964.59




Department of State Growth Organisational Structure as at 30 June 2025

Office of the Secretary SECRETARY
Hayley Followes Craig Limkin

Office of the Coordinator-General !
John Perry

Creathve Industries, Sport and Visitor
Ecanomy

Strategy, Housing, Infrastructure and
Planning

Economic Development Business Services

Diaputy Secretary
Brett Stewart

- Skills and Waorkforce Policy, Strategy and Projects Creative Tasmania Energy People and Culture
Alexandra Paterson Andrew Smythe Elspeth Moroni Sean Terry Christina Reardan
- o . - LS s
v b r - —_— o ————————
|| Economy and Jobs Strategy Infrastructure Tasmania Transport Users and Services Climate Change ICT and Spatial Services
Stuart Hollingswarth Ben Goadsir Martin Crane Sarah Russell 1an Hughes
- o s = . — N
- 5 — —
] ndustyand Bridgewater Bridge Transport Policy and Planning Future Industries Legal and Governance
Meégan Geason Ben Moloney Vacant | ¥im Enkelaar Alison Lander
L J
.- “ .-
Trade and International Relations State Planning Office Resources Finance
Cameran Shield Anthony Reid Camilla Themas = Anne Woolford Glen Dean
- d . A -
“ fr——
Tasmanian Museum and Art . Risk and Resource
3l Mineral Resources Tasmania Management
Mary Mulcahy Hastalr Moy Melissa Pollard
4 - _—
p——————
Active Tasmania Forest Practices Authority ‘Communications
Jamie Synnott Willem Mulder Emma Reid
J \ L J
— /£ |
Tasmanian Institute of Sport Private Forests Tasmania Emergency Management
Adam Sproule Elizabeth Pietrrykawski Carl Graham
s J \ o 7

Contract Services
Alex Beaumont
-_——

1The Coordinator-General reports directly to the relevant Minister



DEPARTMENT OVERVIEW

Budget Information

The department’s total Appropriation (Final) in 2024-25 was $897.9 million, as
shown in the table below.

2024-25 Budget
Forward Estim roptiation allocations included in the 2024-25 Budget

Papers fo nt are as follows:
2025-26 n
2026-27 illion
20 million

e fi s include the Capital Investment Program.

25-26 Budget

A total of $663.2 million has been allocated to the department through the
Supply Act (No.1) 2025 which allows for the interim provision of appropriation
from the Public Account to enable the provision of Government Services until the
2025-26 Budget Appropriation Acts are in place. The amount of appropriation
provided reflects funding to continue the normal services of Government for a
period of up to six months from 1 July 2025 to 31 December 2025.

In addition to the amount allocated through the Supply Act (No.1) 2025, the
department has approved Budget Rollovers of $48.1 million (as per Section 23 of
Financial Management Act 2016).



The Housing, Planning and Consumer Affairs portfolio is primarily supported in
the department by Strategy, Housing, Infrastructure and Planning (SHIP), led by
Deputy Secretary, Denise Mclintyre through the following business units:

e Policy, Strategy, and Projects, led by General Manager, Andrew Smythe
e State Planning Office, led by Director, Anthony Reid

Policy, Strategy, and Projects (PSP)

PSP is an expert advisory division that develops and delivers significant
Tasmanian Government initiatives, performing a broad range of functions to
ensure the department delivers on its priorities.

In respect of the Housing, Planning and Consumer Affairs portfolio, PSP:

e Leads whole of government strategic housing policy and stewardship
across the housing sector and associated intergovernmental relation$
and is responsible for the Tasmanian Housing Strategy and Action Plan.

e Manages settlement planning, housing, urban infill and renewal, the
Population Policy, coordination of the Hobart City Deal and the work of:
the Greater Hobart Committee (Greater Hobart Act 2019).

e Administers the following housing initiatives: Ancillary Dwelling Grants
Program, the Residential Land Rebate, the Density Incentive Grants
Scheme, and the King Island Subdivision Scheme.

e The General Manager, PSP is also the statutory Re@istrar under the
Community Housing Providers National Law (Tasmania) /Act 2013.

State Planning Office (SPO)

The SPO provides legislative, regulatory and palicy advice on land use planning
and other aspects of the Resource Management and Planning System. Key
activities include:

e Supporting and advisingthe Ministépwith responsibility for the Planning
Portfolio in relation to planning policy, maintenance of the Tasmanian

Planning Scheme and statutory responsibilities and functions under the
Land Use PlanningiandApprovals Act 1993 (LUPA Act).

o Legislative amendments to the LUPA Act and associated planning
legislation and regulation:

e Preparation gf the Tasmanian Planning Policies.

e Collaboration with regional bodies and local government on the
comprehensive reviews of Tasmania’s three regional land use strategies

e Preparatioh oflamendments to the State Planning Provisions in the
statewidelasmanian Planning Scheme.

e Supporting the Department of Premier and Cabinet on State Policies and
Projects of State Significance (POSS) processes under the
State Policies and Projects Act 1993.

e Processing declarations for major projects under the LUPA Act and major
infrastructure developments under the
Major Infrastructure Development Approvals Act 1999.

e Assessment of Housing Land Supply Orders under the Housing Land
Supply Act 2018.

¢ Maintenance of the Planning in Tasmania website which provides a
comprehensive information resource on Tasmania’s land use planning
system.

e General advice to Ministers, State Agencies, local government, key
stakeholders and the community on land use planning matters.

Question Time Briefs

The current index of Question Time Briefs for 2025 is provided below.

These briefs are currently being updated by the department and will be forwarded
to your office before Parliament commences:

Policy, Strategy, and Projects (PSP)

Election Commitments/100-day plan
Macquarie Point Urban Renewal project
State of the Housing System 2025
Miscellaneous Grant Programs



e Population Policy and Demographic Data
e Homes Tasmania Review

* Homes Tasmania provides a significant number of QTBs to the Minister on
matters for which they are directly responsible.

State Planning Office (SPO)

Regional Land Use Strategies

Planning System Performance

Planning Review Overview (Summary)
On farm worker accommodation

Major Projects

Housing Land Supply Orders

Greater Hobart Urban Growth Boundary
Development Assessment Panel

Tiny Homes

Tasmanian Planning Scheme Progress
Tasmanian Planning Policies

Strategic and Regional Planning Initiatives
Stony Rise Supermarket Devonport
State Planning Provisions Review

SPO Resourcing

Short Stay Accommodation

Key Stakeholders

The following are the key stakeholders for PSR

e Australian Government, Department of Treasufy, and Department of
Social Services

e Homes Tasmania, Ben Wilsen (Board Chair), Eleri Morgan-Thomas
(CEO)

e Clarence City Council; led by GEO, lan Nelson. Mayor: Cr Brendan
Blomeley. Hobart City Deal@nd Greater Hobart Committee partner

Hobart City Coungil, lediby CEO, Michael Stretton. Lord Mayor: Cr Anna
Reynolds. Hobart'City Déaltand,Greater Hobart Committee partner
Glenorchy City Council, led by CEO, Emilio Reale. Mayor: Ald Sue
Hickey. Hobart City Deahand Greater Hobart Committee partner
Kingborough Council, led by CEO, Dave Stewart. Mayor: Cr Paula
Wriedt. Hobart€ity Deal and Greater Hobart Committee partner.

Key non<industry’organisations

Shelter, Tasmania, Pattie Chugg (CEO)

Tasmanian Council on Social Service (TasCOSS), Adrienne Picone,
CEQ

Tenants Union of Tasmania, Ben Bartl (Principal Solicitor)

Local Government Association of Tasmania, Dion Lester, CEO
Tasmanian Aboriginal Centre, Heather Sculthorpe, CEO

Key Industry organisations

Property Council of Australia Tasmania, Rebecca Ellston, Executive
Director

Housing Industry Association, Benjamin Price, Executive Director
Tasmania

Master Builders Association Tasmania, Vacant, CEO

Planning Institute of Australia (Tasmania), Michael Purves, President

The following are the key stakeholders for the SPO:

Councils and council organisations (all councils)

Local Government Association of Tasmania, led by CEO Dion Lester.
The body representing Tasmanian councils

Cradle Coast Authority, led by CEO Philip Reid. The body representing
the councils in the north west region

Northern Tasmanian Development Corporation, led by CEO Chris
Griffin. The body the councils in the northern region

Southern Tasmanian Council Authority, led by Executive Officer Jen
Newman. The body representing the councils in the southern region



Wriedt. Hobart City Deal'and Greater Hobart Committee partner
Industry and professional associations e Southern TasmanianCoungcil Authority — note all southern councils

e Property Council of Australia Tasmania, led by Executive Director, except Clarence, Glefiorchy and Kingborough are members

Rebecca Ellston

Regional |
¢ Housing Industry Association, led by Executive Director Tasmania, egional developmefit

Benjamin Price o Regionalf@evelopment Australia — Tasmania, James McKee (CEQO) and
e Master Builders Association Tasmania, led by CEO, Vacant. Professor Suedilpatrick (Chair)
¢ Planning Institute of Australia (Tasmania), led by President, Michael

Purves .
e Australian Institute of Architects (Tasmania), led by President, Stuart Key |ndUStry Representatlve Groups

Tanner

The following are the primary representative groups:

Community and Environmental Groups: Tasmanian Development and Resources Board, Chair Mike Wallas

L ]
¢ Planning Matters Alliance Tasmania, led by State President, Kerry ¢ yTasmanian Chamber and Commerce and Industry, CEO Michael Bailey
Burns and State Convenor, Sophie Underwood ¢ Tasmanian Small Business Council (TSBC), CEO Robert Mallet
e Environmental Defenders Office ¢ Launceston Chamber of Commerce and Industry, Chairman Tim Holder
e Tasmanian Conservation Trust, led by Director, Peter McGlone
Councils and council organisations

Key councils for current projects: ¢ Cradle Coast Authority, led by CEO Daryl Connelly. The body representing

e Local Government Association of Tasmania, led by CEO Dion Lester. the nine councils’ on the north west and west of the state delivering regional
The body representing Tasmanian councils economic development

e Clarence City Council, led by CEO, lan Nelson. Mayor:#Cr Brendan ¢ Launceston City Council, led by CEO Sam Johnson. Key partner in
Blomeley. Hobart City Deal and Greater Hobart Committeeipartner delivering Launceston City Deal

e Hobart City Council, led by CEO, Michael Stretton4l ordsMayor: Cr e Northern Tasmanian Development Corporation, led by CEO Chris Giriffin.
Anna Reynolds. Hobart City Deal and GreateriHobart Gommittee partner The body funded by seven council? to facilitate improvements in the north

e Glenorchy City Council, led by CEQ, Emilio Reale. Mayor: Ald Sue and north east
Hickey. Hobart City Deal and Greater Hebart Committee partner e Local Government Association of Tasmania, led by CEO Dion Lester.

e Kingborough Council, led by CEQ,Dave,Stewart. Mayor: Cr Paula The body representing Tasmanian councils

1 Nine councils comprising West Ceast, Circular Head, King Island., Waratah-Wynyard, Burnie, Central Coast, Devonport, Kentish and Latrobe
2 Seven councils comprising Launceston, Northern Midlands, Meander Valley, Flinders Island, Break O’Day, George Town and West Tamar



Legislation Administered by the department

The following list identifies relevant portfolio legislation for which the department
has responsibility.

Homes Tasmania Board
Minister for Housing and Planning Homes Tasmania is Tagfiania’s housing and homelessness system manager. Homes
. . . . . Tasmania works with go ment, industry, the private sector, and the social housing and
e Community Housing Providers National Law (Tasmania) Act 2013 i e the housing market and provide more housing
e Fire Damage Relief Act 1967 e€d. Its objectives include to deliver 10,000 new social and
e Homes Tasmania Act 2022
except in so far as it relates to the lending of funds for home ownership (see Department of Appointment Terms (years) at
Treasury and Finance under the Treasurer) Position Expires expiry
Housing Land Supply Act 2018 "
Chair 30/11/2025 1(0.8
Land Use Planning and Approvals Act 1993 - ' ©08)
e Land Use Planning and Approvals (Stony Rise Development Approval) Director 30/11/2025 1)
Act 2024 Director 30/11/2025 1(3)
e Local Government (Building aqd Miscell“ane.ogs Provisions) Act 1993 Director 12/05/2028 2 (5.5)
except Part 7 (see Department of Justice under this Minister) .
e Local Government (Subdivision Approval Validation) Act 1995 Director 12/05/2028 1(3)
e Major Infrastructure Development Approvals Act 1999 Ellen Witte Director 30/11/2026 2(4)
e Public Land (Administration and Forests) Act 1991 :
Part 2 (otherwise see Department of State Growth under the Minister for Busi Kerry Adby Director 28/02/2027 163)
and Resources)
e State Policies and Projects Act 1993 .
Part 4 and the making of regulations under section 46, in so far as th re t elate StatUtory OffICGS Supported by the department
to Part 4 (otherwise see Department of Premier and Cabinet under th The following list identifies relevant Statutory Offices under the portfolios for which
e Sullivans Cove Waterfront Authority (Repeal) Act the department has responsibility.

) ) Minister for Housing and Planning
Portfolio Boards and Committees

Registrar (Community Housing Providers National Law (Tasmania) Act 2013,
s10)

Minister for Housing and Planning

The following provides a brief description
in this portfolio

rent'membership of the boards
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Key Issue Page
Housing Strategy and Policy 12
Tasmanian Planning Policies 13
Regional Land Use Strategy Reviews 15
Major Project Process Review 17
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Key Points

e The government’'s commitment to deliver 10,000 more social and affordable
homes by 2032 remains a high strategic priority for implementation by Homes
Tasmania, with the support of the department.

¢ Implementing the government’s response to the Independent Review into
Homes Tasmania is another high strategic priority. The department is in the
process of forming an Oversight Committee to implement the Independent
Review. This work includes:

o Homes Tasmania retaining a focus on housing and homelessness
services and delivering housing infrastructure

o transferring responsibility for Tasmanian housing system
stewardship, strategic policy and intergovernmental relations to a
dedicated team within the department

o commencing a financial review of Homes Tasmania, which is to be
completed by the end of the calendar year 2025

o updating the Ministerial Statement of Expectation by end of
September 2025.

¢ Engagement in Australian Government housing initiatives includes:

o endorsing an amendment to the Housing Support Program
Federation Funding Agreement to allow payment for TasWater
upgrades in Brighton (urgent)

o the Australian Government’s commitment to deliveri400,000 new
homes for first home buyers over the next eight years(including
nominating a single Ministerial lead)

o considering if Tasmania adopts the,new Help to Buy housing
assistance (shared equity) program:.

o Homes Tasmania’s board is exploring the transfer of a further 2,000
properties to Community HousingdPraviders and will likely seek to

discuss this preposaljwith the Minister shortly.

e There is an evolving issue afoundythe provision of funding of Aboriginal
housing services on Cape'Barron and Flinders Islands, as Homes Tasmania
has flagged a $500,000 periannum funding shortfall from July 2025 of which
40 per cent should have been paid in July 2025.

Backgrgund

Governments here and elsewhere are grappling with housing challenges. This is
most.apparent in‘the high incidence of homelessness, the challenge of people
beifig able to'secure rental and affordable housing, and including increasing
housing casts, low rental vacancy rates, growing housing supply pressures and
structural imbalances across the market.

Homes Tasmania was established in 2022 (Homes Tasmania Act 2022), as a
dedicated housing authority responsible for delivering improved housing services
and increasing the supply of social and affordable homes across the state. A
separate overview, prepared by Homes Tasmania, of their role in the Tasmanian
housing sector, and what you can expect as Minister has been provided in the
supporting documents attached to this package.

In November 2024, Ms Margaret Crawford PSM was appointed to lead an
independent, targeted, review of Homes Tasmania. Additionally, under a
Machinery of Government change, responsibility for housing policy moved from
the Department of Premier and Cabinet to the department.

The Tasmanian Housing Strategy 2023-2043 establishes a mission to deliver a
well-functioning housing system, providing safe, appropriate and affordable
housing, including providing 10,000 social and affordable homes by 2032.

The department is preparing a progress report on actions under the Tasmanian
Housing Strategy Action Plan (2023-2027) to 30 June 2025 to assist the Minister
in consideration of the need to review the current Action Plan.
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Key Points

e The Land Use Planning and Approvals Act 1993 (the Act) was amended in
2018 to establish the process for the making and implementation of the
Tasmanian Planning Policies (TPPs).

e The purpose of the TPPs is to provide the overarching policy setting for the
state’s planning system that will guide planning outcomes primarily delivered
through the Regional Land Use Strategies (RLUS) and the Tasmanian
Planning Scheme (TPS).

e The TPPs are an expression of the Tasmanian Government’s interest in the
planning system and have been prepared in consultation with, and were
endorsed by, all agencies.

e On the 9 March 2023, the then Minister for Planning approved the draft TPPs
and directed the Tasmanian Planning Commission (Commission) to
undertake a review and assessment of the TPPs.

e The Commission completed its assessment of the draft TPPs and providéd a
Report to the then Minister for Housing and Planning on 3 June 2024,
recommending minor modifications and determining that the draft TPPS
satisfied the TPP criteria under section 12B(4) of the Act, which is(to furthér
the Schedule 1 objectives of the Act and be consistent with State Policies:

e On 9 July 2024, a Minute was provided to the then Minister 6f Heusing and
Planning recommending that the draft TPPs, as modified.in accordance with
recommendations made by the Commission and a review ofithose
recommendations by the State Planning Office, be madefin aceordance with
section 12G(2) of the Act.

o Despite that Minute not being actioned, significant workihas progressed on
implementing the draft TPPs through reviews,of the State Planning Provisions
(SPPs) and RLUS.

Background

The Resource Management and Planning System (RMPS) is a suite of legislation
that is underpinned by a common set'of objectives that aim to achieve the

sustainable use and development of resources. The RMPS was intended to be
informed by State PolicieS\whichfaresmade under the State Policies and Projects
Act 1993. To date, only three State Policies (Protection of Agricultural Land,
Coastal Policy and Water Quality,Management) have been made leaving
significant gaps in the(policy framework to inform planning outcomes.

The TPPs seek todfill thase policy gaps, but unlike State Policies, they don’t apply
directly to individuald@deyelopment applications, except for Major Projects. The
TPPs are given effect to development applications by being assessed against the
Tasmaniaf"Planning*Scheme, which is required to be consistent with the TPPs.
The RLUS are also required to be consistent with the TPPs, both of which must
be taken inte consideration when making a planning scheme amendment.

The, lack ofystate planning policy has been a source of contention for some time
with“Geuncils, the community and the development sector lobbying Government to
provide a comprehensive policy framework that provides a more transparent view
of state interests in the planning system. Planning policy developed and applied
at'a local government or regional level by councils can cause frustration and
uncertainty for the development sector, leading to inconsistent decisions being
made which were often at odds with government’s long-term plans for the
provision of services and infrastructure.

The Act requires the TPPs to set out the aims and principles to be achieved and
applied through the TPS and RLUS. This is achieved by setting out land use
planning policies under the following seven topics: Settlement; Environmental
Values, Environmental Hazards, Sustainable Economic Development, Physical
Infrastructure, Cultural Heritage and Planning Processes. The policy content is
delivered through an ‘objective’, setting out the aims of the policy, which is
followed by a number of ‘strategies’ that set out the ways the objective can be
achieved.

The then Minister for Planning approved the draft TPPs in March 2023, directing
the Commission to undertake an assessment of them. Because they had
Ministerial endorsement, there was a degree of certainty that the draft TPPs could
be used to inform reviews of the SPPs and RLUS, allowing initial work to
commence while the Commission undertook its assessment. The Commission
released its report on the draft TPPs in June 2024 recommending only minor
modifications which provided further assurance for the regions to progress the
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implementation of the land use policy established by the draft TPPs into their
RLUS.

The then Minister for Housing and Planning was provided with draft TPPs

modified to give effect to so
12 months ago. To date t
with section 12G(2) of the Ac

e recommendations of the Commission over
2n, N0 decision to make them in accordance
ausing significant concern and uncertainty.
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Key Points

e Tasmania’s three Regional Land Use Strategies (RLUS) provide medium to
longer term strategic direction for each region, showing how, when and where
growth and development should occur.

e The RLUS provide certainty for government, industry and the broader
community by shaping the planning and delivery of infrastructure and
services at a regional level.

e The Tasmanian Government has been working in collaboration with the
regions to progress full reviews of Tasmania’s three RLUS, with the reviews
now well underway

e To date the government has contributed almost $3 million to regional and
local strategic planning, including the reviews, as well as providing support to
the regions through guidance, data provision and preparation of land use
studies to inform the reviews.

e Inresponse to concerns raised by the Local Government Association of
Tasmania, a new Program Manager has been appointed to lead the
finalisation of the strategies, working with the respective regional
coordinators, government agencies and local councils.

e The Program Manager has been tasked with overseeing the reviews.and
liaising with the regions to complete the RLUS reviews in a timelygmanner.

¢ In early May 2025 the Southern Tasmania Regional Land,Use"Strategies
(STRLUS) Review Steering Committee (the committeg) agreed to transfer
responsibility for the comprehensive review, along with* any unspent state
funding for the project, back to the State Planning”Office (SPO).

e The transfer will see the SPO assume responsibility’for‘the final stages of the
drafting and manage the review process fromynow,through to the Minister’s
declaration of the new STRLUS in 2026.

e |tis considered an appropriate time for'thedrandover given the recent
departure of the regional coordifiater, and prior to commencement of the final
stage of the drafting.

e Under the new arrangement,)CouncilsWill still have opportunities to provide
input, both informally in the lead up to the public exhibition process, and

formally through the public exhibition process itself.

Background

Tasmania is split into three planning regions, being Northern Tasmania, Southern
Tasmania and @Gradle»Coast. Each region has a regional land use strategy.

The currentiregional land use strategies were established in 2011 to facilitate and
manage ghange, growth, and development in Tasmania over a 25-year period.

While.intetim updates have been made to address some growth pressures, the
goyernmentrecognised the strategies need updating, particularly the growth
strategies'which were created in a time when Tasmania was not experiencing the
demand for housing that now exists.

The'RLUS review provides an opportunity to properly plan for and accommodate
future growth. This supports regional economic development and prosperity and
is consistent with underlying policy objectives such as liveability, sustainability,
and community wellbeing.

Work on the reviews are well underway, with regional planning coordinators
appointed in the Northern and Cradle Coast regions, along with a Memorandum
of Understanding (MoU) in place between the state and local government in both
regions. The MoUs set out the responsibilities of each party in relation to the
project scope, priorities, governance, timeframes and resourcing.

The government also recently committed further resources to expedite the
finalisation of all three regional land use strategy reviews, with a Program
Manager appointed within the State Planning Office as a dedicated resource to
lead this work.

The Program Manager will provide direct support to the regional planning
coordinators and local councils, and coordinate government input into the regional
land use strategy reviews. The Program Manager will be supported by the
planning expertise within the State Planning Office.

Significant work has already been completed including settlement planning, land
availability and growth analysis. This will help address immediate issues and
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ensure that there is sufficient land for housing, particularly in the short to medium The Southern Tasmania reg
term. the STRLUS, releasing a
September 2024.

The government rece amended the STRLUS through an update to the Urban
Growth Boundary, providing an additional 615 hectares of land for potential urban
development acr er Hobart. It is important to continue making appropriate
updates while t trategies are being finalised.

menced early consultation for the review of
eport and consultation platform in

Notwithstandin U and funding arrangements described above, the
govern as,recently agreed to take back management and funding for the
STR € project. The State Planning Office will now assume responsibility
al'stages of drafting and manage the remainder of the process through
n of the new strategy in 2026.

ernment will use the learnings from the advanced work in the southern
re to support the regional land use strategy reviews in Northern Tasmania
the Cradle Coast regions.

The Northern Tasmania region will soon commence public consultation for the
Northern Tasmania Regional Land Use Strategy with a State of Play report in the
final stages of preparation.

Similarly, the Cradle Coast region is also progressing towards its early
consultation and is in the process of finalising its State of Play report.
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Key Points

e The Major projects assessment process was developed and introduced in
2020 to replace the existing “Projects of Regional Significance” process under
the Land Use Planning and Approvals Act 1993 (the Act).

e The process is available to projects deemed eligible by the Minister based on
a number of criteria in the Act, with guidance provided from the Tasmanian
Planning Commission (Commission) in the form of Determination Guidelines.

e The process is comprehensive and rigorous, with the final decision resting
with the independent Commission, following a public exhibition and hearings
process.

e Section 60ZZZI of the Act requires a review of Division 2A — Major projects -
to occur as soon as practicable after 1 January 2025.

e Prior to the 2025 election being called, work was underway to appoint an
appropriate reviewer as specified under the Act, and terms of reference
analogous to Section 60ZZZI of the Act.

o The Act effectively focuses the proposed review to consider matters in
relation to efficiency and effectiveness, the declaration process and
applicability of the Determination Guidelines to the declaration process.

e There is no impediment to expanding the terms of reference femthereview
beyond the requirements of the Act, should there be a desirg to.doiso.

e It was initially intended that the review would also serve as, a bringing
together of a number of improvements identified from the Bridgewater Bridge
Major Project Assessment and internal reviews commissioned‘by the
Department, with a particular focus on renewablefenergy. projects.

e It was proposed that all improvements andyreformssidefitified through the
review and the other work to date could be addressed/in a single amendment
to the Act.

Background

Under section 60ZZZI(1) ofdhe Act, as soon as practicable after 1 January 2025,
the Minister is required to‘Genductameview of the Major projects assessment
process.

The Act limits the review to the fallowing matters -

a) Whether the granting of any Major projects permits has been efficient and
effectivefnoting that to date there has only been one major project permit
issued forthe Bridgewater Bridge project;

b) The exerciseof the power under section 600 of the Act, which is the
ability for the Minister to declare projects to be assessed as a Major
preject under the Act;

c) Wlhe‘effectiveness of the determination guidelines, which were issued by
the, Tasmanian Planning Commission in August 2021 for the purposes of
guiding the Minister to make decisions under section 600 of the Act; and

d) “"Whether, and the extent to which, Division 2A of Part 4 of the Act
provides an efficient and effective process for the approval of
developments.

The review is to be conducted by a person who is not employed by the
Tasmanian Government or a Tasmanian Government Business Enterprise, and
that person or persons must, in the Minister’s opinion, have the appropriate
qualifications or experience to conduct the review. If the review is conducted by
multiple people, then at least one of those persons must have separation from
government employment, as described above.

When conducting the review the chosen person, the Minister must cause notice of
the review to be placed in newspapers circulating in the state inviting comments
from the public. The persons must consider all submissions and provide a report
to the Minister within six months of being appointed to conduct the review. The
Act does not specify a period for how long the public have to comment, but best
practice would suggest 8 weeks as appropriate.

When the Minister receives the report, it must be tabled in both houses of
Parliament within five sitting days of receipt.
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The following key supporting documents are attached to this package for your information:

State Growth Corporate Plan

Incoming Government Briefing on Homes Tasmania

National Housing Accord (2022)

National Agreement on Social Housing and Homelessness (NASHH)
Homes Tasmania Act 2022

Homes Tasmania — Statement of expectation (2023)

Independent Review into Homes Tasmania (2025)

Government Response to the Independent Review into Homes Tasmania (2025)
Tasmanian Housing Strategy (2023-2043)

Tasmanian Housing Strategy — Action Plan (2023-2027)

Medium Density Design Guidelines
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nowledge the Tasmanian Aboriginal people as the original owners and continuing custodians of lutruwita (Tasmania).
pest respects to their Elders, past and present. We honour the care and connection to their land, sea,

ver ceded. We value the history, culture and strength of the Tasmanian Aboriginal

heir story*'qnd be respectful of Country in our collaborations with them.




From the Secretary

' It is my pleasure to present the Department of State Growth’s Corporate
Plan 2023-26. | am excited to keep building on our achievements, shared
capacity, values and sense of purpose.

As our organisation evolves, it is vital we work together and take
advantage of the opportunity this department presents. Th€ resilience and
dedication shown by the State Growth team since the stant of the
COVID-19 pandemic has been amazing, and together we canjcarry this
energy forward.

State Growth provides a broad range of services,tosthe Tasmanian
community: building and keeping us safe on our roads; working with and
supporting growth in our businesses and industries; supporting our vibrant
arts, tourism, sporting and cultural communities; responsibly harnessing the naturaliadvantages provided by our
mineral resources; providing key services and infrastructure; supporting sustainable development; delivering future-
focused energy policy; and facilitating the provision of targeted training and migfation programs.

This spectrum of services and roles creates immense opportunity. Ouf response to the COVID-19 pandemic and
subsequent support of our community and economy’s recovery, shewsiwe can take advantage of our collective
expertise to collaborate and deliver a client-centric approach. The Cotporate Plan for 2023-26 builds on this
momentum and seeks to ensure we continue to perform at €he high level expected of us by the government of the
day and the Tasmanian community.

Our clients and their needs — be they Ministers, the community, or businesses — are the focus of our advice and we
need to apply insightful and pragmatic policy analysisito reconcile differing interests. Our approach ensures we
provide the information our diverse stakeholders need to make decisions and to invest in a manner that is
implementable and compliant with relevangslegislations

Each of our outputs are valuable and contribute to the wellbeing of Tasmanians and the liveability of our cities and
regions. Our work is aspirational and foeused on delivering better outcomes for Tasmanians, harnessing the

competitive advantages that setus apart from the rest of the world. We will ensure our organisation has the right
culture, tools, support and tec¢hnglogy in place to drive these results and take full advantage of new opportunities.

Being able to deliver oupfobjectivesfstarts with our people and ensuring we are an organisation that values and
supports the individual tohrive. This means creating a workplace culture where people feel supported, valued,
included and empowekedtosdo their best work and be their best selves. Our Corporate Plan recognises the
importance of @working together and being united in the same goal. When we get this right, our people feel better,
they perform better, and the organisation achieves great outcomes.

The Corpérate Plan 2023-26 responds to key cultural, environmental and economic shifts since the last version.
We haye renewed our focus on sustainability and how our work supports liveability and vibrancy in our community
and econamy. We also turn our attention to how we can respond to and build resilience against the impacts of
climate change and other emergencies and disruptions, both internally and externally across Tasmania.

| am proud of what we have achieved in the four years since the 2019-22 Corporate Plan, and how we have gone
about it together. As we embark on this next chapter, | am confident we have the tools, environment and team to
continue to take full advantage of the opportunity State Growth’s broad range of services present.

Kim Evans
Secretary
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Our role

To support diverse and sustainable economic growth and facilitate the creation of job opportunities for the benefit
of our community.

Who we are

Our agency has the following core focus areas:

Business and Jobs — drives industry capability and regional development for ggewth including small
business support, workforce development, trade, science and technology, advanced manufacturing and
defence, international education, business and skilled migration, and tourismiand hospitality support.

Resources, Strategy and Policy — provides whole-of-agency strategic, policy, project and
coordination functions including Antarctic science and research, population strategy, and urban renewal
and growth initiatives that build on urban transformation. This area also‘provides strategic advice on
Tasmania’s mining policies and resource industries, and is responéiblefor the sustainable management
of mineral resources in Tasmania.

Culture, Arts and Sport — develops policy and programs to deliver economic and social outcomes
by supporting development, delivering services, providifg funding and stimulating demand for the
cultural, creative and sporting sectors in Tasmania.

Transport and Infrastructure — promotes and‘enables the safe, reliable and efficient transport of
people and goods, to connect Tasmanian communities; promote freight efficiency and growth in the
Tasmanian economy, and improve thejvisitor expefience. This group also supports state-wide planning
and coordination of major stadium pyojects and infrastructure delivery.

Business Services — working with ‘our partners, Business Services leads the development of
organisational culture, business improvement and emergency management in the department through
delivery of quality financial, communication, human, information, spatial, asset management and
portfolio services.

Our agency also supports and worksiclosely with the following areas:

The Officeof the Coordinator-General — the principal entity in Tasmania to attract and support
investment'ingthe state, facilitate major projects and reduce red tape.

Renewables, Climate and Future Industries Tasmania (ReCFIT) — is responsible for providing
advicefonfthe state’s strategic direction on climate change, renewable energy growth and emissions
redugction to help shape Tasmania’s future while maintaining a secure, sustainable and affordable energy
system.

The Tasmanian Development Board - the board’s primary focus is the creation of investment and
associated employment through working closely with State Growth to implement government policies.
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Our approach

We will be guided by the following principles:
Client-centric

We will provide integrated advice and services that are
informed by the full range of services our agency
provides and the needs of our clients.

Collaborative and coordinated

We will work together and across portfolios to provide
informed whole-of-agency advice and services. This will
be supported by the strong relationships we will build
and maintain with our partners across all three levels of
government, business, industry and the community.

Results driven

In keeping with our purpose, we will strategically
manage risks to deliver the big and small tasks that
support the delivery of the government’s priorities and
meet the needs of the community.

Efficient

We will make the best use of available resources to give
effect to our purpose.

Our values

Innovative and creative

We will support innovation and creativity in the work
we do and the activities we encourage and promote.

Diverse and supportive

We will encourage and demonstrate leadership asa
welcoming, supportive and inclusive,organisation. We
will continue our investmentgn driving diversity and
building an inclusive workplace, as¢welliasyeontinuing to
prioritise the accessibility of our services.

Values based

We are a values-bas€dyorganisation. We will live by,
exemplify and demonstrate our values in the way we
work with andisuppert€ach other, and our clients.

Adaptable and agile

We willrespond quickly and effectively to changing
demands‘and emerging challenges and opportunities.

At State Growth, we live by the following val@esfCourage to make a difference through:

Teamwork
Our teams are diverse, caring andsproductive
e We listen, learn and sharef

e  We support each other by stepping up and
sharing the load.

e  We bring/ottythelbest in people through strong
and supportivefleadership.

o ""We collaborate to get the best outcome.
IntegFrity
We are ethical and accountable in all we do

¢ We are transparent and consistent in our
decision making.

e  We take responsibility for our actions.
e We speak up when things aren’t right.

¢  We do what we say we are going to do.

Corporate Plan 2023-26

Respect
We are fair, trusting and appreciative
e  We create a diverse and inclusive workplace.

e  We care for the health, safety and wellbeing of
each other.

e  We listen without judgement and seek to
understand.

e  We resolve issues constructively.

Excellence

We take pride in our work and encourage new ideas to
deliver public value

e We innovate, adapt and set ambitious goals.

¢  We seek continuous improvement and learn
from experience.

e We actively engage with our stakeholders, clients
and the community.

e We promote sensible risk taking.



Our objectives

Our work will be guided by the following five objectives. In addressing these objectives, the Department will work
with businesses, industries and communities to reduce Tasmania’s greenhouse gas emissions and build resilience to
the effects of climate change.

Work with
Tasmanian
businesses,
industries and
communities to
support sustainable
growth and
strategic workforce
opportunities.

]

Contribute to
Tasmania’s brand
as the best place in
the country to live,
work, visit, study,
invest and raise a
family.

Strategicallv
develop wur
infraseuctve,
digita' hetworls,
tra spor: and
renew ble ~nergy
s /ste. s to support
inc ustry,
bu:messes and our

Enhance resilience
and rapid recovery
from economic,
environmental and
social shocks and
stresses across
industry,
businesses and our
community.

community.

A

Continue to build our organisa*’~na! -~ar .city by working collaboratively and developing
our people, safety, cultur- 2nd systems, including our use of technology.

We will:

Work with Tasm
growth and str:

esses, industries and communities to support sustainable
kforce opportunities

This will inclu

eve partnerships and engaging the community to build the workforce of the future by
rting training, job opportunities, pathways to employment and access to a skilled workforce.

encouraging innovation and facilitating new opportunities in technology use and digital
transformation.

e attracting new businesses to the state and retaining and promoting investment in Tasmania.

o delivering targeted programs and accessible information services, particularly for small
businesses.

e exploring options to best manage and use our mineral resources and land.

e encouraging innovation and supporting growth in the advanced manufacturing, defence and
future industries.
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supporting market expansion, and domestic and international trade through coordinating
Tasmania’s whole-of-government Trade Strategy.

supporting and facilitating Tasmania’s tourism, hospitality and events industry.

reducing the regulatory burden for small business and the wider Tasmania community to make
doing business in our state easier.

delivering our statutory functions by adopting best practice methodology and principles to
effectively regulate the laws we are responsible for.

identifying opportunities to reduce our emissions and build resilience to the impacts of.
climate change in the transition to a low carbon economy.

Contribute to Tasmania’s brand as the best place in the country to li¥e, work, visit, study,
invest and raise a family

This will include:

being recognised as a diverse, welcoming and supportive eemmunity, focusing our population
growth on addressing skills shortages and embracing oppogtunities inregional areas.

developing new, enhancing existing and supporting emerging tourism experiences and destinations
that reimagine and encourage investment, renewal and visitation to our regions.

promoting and delivering programs, events andd@activities that celebrate our communities across all
seasons, showcase our regions and promote aftistic; cultural, hospitality and sporting
excellence and participation.

promoting and delivering support forieur creativé and cultural industries to build industry and
individual capacity, and provide opportunities to drive local investment and to build on our brand.

promoting and growing business=related events hosted in Tasmania.
working with Brand Tasmaniaite promote the state’s strengths, brand and opportunities.

working in partnership with"all levels of government and businesses to maintain and enhance
Tasmania’s liveability, hasness opportunities and drive strategic land use decisions that support
sustainable growth.

Strategically deyelopfoul infrastructure, digital networks, transport and renewable energy
systems to suppofit industry, businesses and our community

This willsinclude:

ensuring the right infrastructure is built at the right time, in the right place, as efficiently as possible,
and with resilience to the impacts of climate change, to support urban renewal and liveability for
our growing population.

managing the State Road Network as part of an integrated transport system to serve the
community, business and industry, including our tourism sector.

providing access to the transport system, enabling access to employment, education, services and
social participation.

promoting road safe behaviours and working to prevent crashes that result in death or
serious injury.

boosting our capacity to host international arts, entertainment, cultural and sporting events
through the development and promotion of our major stadiums.
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harnessing our renewable energy capability and monitoring Tasmania’s energy security by
providing strategic advice on energy policy, regulatory arrangements, climate change and emissions
reduction.

delivering programs that support renewable energy related industry development such as
Battery of the Nation, Marinus Link and future industries such as green hydrogen production.

investing in becoming the Tasmanian Government’s leading digital agency by making strategic
improvements to our digital networks and how we use them.

ensuring our policy and regulatory programs align and support these outcomes, ingluding
encouraging the uptake of new technology to reduce transport emissions.

Enhance resilience and rapid recovery from economic, environmental and,social"shocks
and stresses across industry, businesses and our community

This will include:

identifying how short-term disruptions and long-term systemic stressesfimpact ourability to provide
support to Tasmanians, and proactively building resilience within'businesses, the community
and State Growth.

building climate change adaptation and mitigation inte ourflong-term planning so that business,
industry and our community are prepared for the impa¢ts of.climate change.

developing thorough and robust emergency management procedures to enhance our
responsiveness and coordination in times of crisis.

incorporating our learnings from responding to the, COVID-19 pandemic and other emergencies into
our business support and community assistance strategies and protocols.

Continue to build our organisational gdpaeity by working collaboratively and developing
our people, safety, culture and systems,, incliding our use of technology

This will include:

ensuring that the health, safety and wellbeing of our people is paramount in all that we do.

making collaboration,and,eé6mmunication central to how we work within the department and
across government atalllevels, breaking down silos to deliver integrated outcomes.

investing in@nd suppofting the active engagement and development of our people and building
our leadership’capability and agility at all levels.

building,an‘inclusive workplace that promotes and supports a diverse workforce.

strengthening our governance and accountability frameworks, promoting leadership in good
decision®making and a culture of risk management.

through responsible and careful financial management, supporting the delivery of priorities and
programs.

delivering business improvement initiatives that embrace the latest technology, enhance
digital literacy and support flexible and efficient work solutions.

upholding a client-centric culture by being dependable and collaborative, communicating clearly,
building trust and working with pace and probity.

living by our shared values to build on our strengths as a department to improve the way we work
together and drive success across all other objectives.
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Our Corporate Plan in action

Our Corporate Plan is part of our planning and strategic framework. Our purpose, objectives and approach inform
our planning at a whole-of-agency level, guide our Group and Division Business Plans and inform branch, team and
individual work programs.

To support this planning framework, the Executive Committee will review our Corporate Plan on an annual basis
and update it as necessary. This review will be informed by our ongoing work and engagement with our people,

Ministers and stakeholders and will also consider our effectiveness in delivering on our roles, responsi
priorities. Managers should consider the objectives of this Plan in work program discussions with their t

Corporate Plan

Strategic direction, priorities
and objectives

Personal Performance
and Learning

Agreements nme nt

Link individual work I d

programs to the 6 ICY ana
achievement of s

departmental outcomes P”or ltles

through specific activities
and tasks

Branch / Team Plans

Capture key activities to be undertaken that
contribute to the achievement of the
department’s and Group/Division strategies
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