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Disclosure objective: to enable primary 
users to understand both the Board’s 
role in overseeing climate-related risks 
and opportunities, and management’s 
role in assessing and managing those 
risks and opportunities.

1.a Role of the Board
Transpower's Board of Directors is committed  
to responding to the challenges posed by 
climate change. A core function of the Board  
is to provide oversight of Transpower’s Enterprise 
Risk Management Framework, including 
monitoring of Transpower’s strategic, external, 
and key operational risks and opportunities.  
As part of its oversight function, the Board  
sets the organisation’s risk appetite. In March  
2023, the Board endorsed Transpower’s climate 
risk scenarios.

Monitoring and oversight of risks and controls  
is performed by the Audit and Risk Committee.

1.b Management’s role
The Chief Executive has overall responsibility 
for the management of Transpower. Day-to-day 
management is delegated to respective General 
Managers who together make up the General 
Management Team (GMT). General Managers are 
responsible for assessing and managing risks in 
their respective Divisions. The GMT is responsible 
for directing and providing assurance over 
Transpower’s Enterprise Risk Management 
Framework. Transpower’s Chief Finance Officer 
is the responsible business owner of the 
Enterprise Risk Management Framework.

On a quarterly basis, the GMT reviews all 
strategic, external and key operational risks.  
The impact of a changing climate is reflected  
in other strategic and external risks such as  
the risk of serious harm to the environment,  
the risk of geopolitical instability and the risk  
of extreme weather events.

Climate risk  
governance

SECTION 1
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Disclosure objective: to enable  
primary users to understand how 
climate change is currently impacting 
us and how it may do so in the future. 
This includes our climate change 
scenario analysis, the climate-related 
risks and opportunities we have 
identified (including anticipated 
impacts and financial impacts) and 
how we will position ourselves as 
the global and domestic economy 
transitions towards a low-emissions, 
climate-resilient future.

• Physical risks are directly dependent on the 
intensity of global warming. We have used data 
provided by the Intergovernmental Panel for 
Climate Change (IPCC) in their 5th and 6th 
assessment report as input for the climate 
component of our climate change scenarios, 
with the Shared Socio-economic Pathways 
(SSP) developed by the IPPC to incorporate the 
global socio-economic context.

• Transpower distinguishes three possible 
climate-related futures.

• A 1.5-degree scenario, representing a narrow 
path towards sustainability. Based on 
Whakamana i Te Mauri Hiko’s ‘Accelerated 
Electrification’ and IPCC’s ‘SSP1’ scenarios, it 
describes a highly electrified economy, while 
recognising the need for the industry to adapt 
for the effects of climate change. This scenario 
assumes global temperature rise will remain 
limited to 1.5°C by 2100. 

• A 2.5-degree scenario, representing a 
socio-economic path that does not shift from 
historical trends, but leads to increasing 
inequality. Based on Whakamana i Te Mauri 
Hiko’s ‘Measured Action’ and IPCC’s ‘SSP2’ 
scenarios, it recognises that the lack of 
industry coordination will result in greater 
inequality and highlights the difficulty for 
Aotearoa New Zealand to achieve the level of 
investment required to meet our climate 
ambitions. This scenario assumes global 
temperatures will rise by around 2.5°C by 2100.

• A 3.5-degree scenario, representing increasing 
competition and regional conflicts, resulting in 
national and regional security issues. Based on 
Whakamana i Te Mauri Hiko’s ‘Business as 
Usual’ and IPCC’s ‘SSP3’ scenarios, it describes 

a world that was unable to decarbonise fast 
enough, and where most of the resources 
need to be directed towards climate change 
adaptation. This scenario assumes global 
temperatures will rise by around 3.5°C by 2100.

A more detailed version of our climate change 
scenarios is shown in Appendix 1. They include 
global and local narratives, and data-based 
implications for each climate change scenario 
in terms of global and New Zealand climate, 
based on analysis and datasets from the National 
Institute of Weather and Atmospheric research 
(NIWA).

2.c Climate-related risks and opportunities
Our risks have been assessed against our climate 
risk scenarios, considering short term (2025-
2040), medium term (2040-2060) and long term 
(2080-2100) time horizons. A materiality test was 
also applied to focus on the key physical and 
transition risks and opportunities for Transpower. 
The table on the following page sets out our key 
climate-related risks and opportunities.

2.a Current climate-related impacts
Cyclone Gabrielle caused a total loss of supply 
to Hawke’s Bay affecting approximately 92,000 
consumer connections at the peak of the event. 
Supply was partially restored within a couple  
of hours and fully restored within three days, 
thanks to joint efforts between Transpower, 
electricity distribution businesses (EDB's) and 
many service providers. 

Transpower’s Redclyffe substation was severely 
damaged by flooding caused by the cyclone, 
with further damage to other assets around 
the region as well as in Northland. While it is 
too early to confirm the exact financial impact 
on Transpower, it is estimated that this ranges 
between $20m and $40m.

Researchers supported by the Ministry for 
Business, Innovation and Employment have 
indicated1 that climate change played a distinct 
role in the development of Cyclone Gabrielle.

2.b Climate risk scenarios
Transpower is using climate change scenario 
analysis to help identify our climate-related 
risks and opportunities and to enable a better 
understanding of the resilience of our business 
model and strategy. We have developed 
three climate change scenarios, utilising our 
Whakamana i Te Mauri Hiko work to assess 
transition risks, and the Intergovernmental Panel 
for Climate Change (IPCC) data linked to assess 
physical risks. 
• Transition risks are linked to the ability of 

Aotearoa New Zealand to decarbonise and 
electrify. The decarbonisation of our economy 
will rely on our ability to enable the growing 
electricity demand as the country moves away 
from fossil fuels.

1. Harrington, Dean et al. (2023) The role of climate change 
in extreme rainfall associated with Cyclone Gabrielle 
over Aotearoa New Zealand’s East Coast. World Weather 
Attribution Initiative Scientific report. Scientific report  
New Zealand Floods.pdf (imperial.ac.uk)

Strategy
SECTION 2
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Risk Drivers and anticipated impacts 1.5-degree scenario 2.5-degree scenario 3.5-degree scenario

Physical risks Risk of significant supply interruptions  
due to asset failure

More frequent and intense weather systems, stronger winds and local sea level  
rise could result in more frequent and severe flooding of sites as well as damage  
to assets and access ways.

            

Risk in power supply interruptions due  
to dry weather

Significantly dryer weather could drive an increase in power outages caused by 
generation shortfall during winter peak periods.             

Risk to Transpower’s international supply 
chain

Sea level rise (global) could impact the availability of overseas ports, impacting our 
logistics and supply chain.             

Risk of a significant fire or bushfire Rising mean and extreme temperatures could increase the risk of fires and bushfires 
near transmission lines.             

Risk of assets degrading faster than 
anticipated

Rising mean and extreme temperatures and stronger winds could impact the 
structural integrity of assets, impact thermal limits on our lines and drive demand 
for more colling equipment.

            

Health, safety and wellbeing risk Rising extreme temperatures reduces windows available to undertake maintenance 
and construction activities.             

Risk of infectious diseases to animals Changing spacio-temporal patters of infectious diseases (e.g. MBovis cattle outbreak) 
could impact our ability to undertake maintenance or project work on our sites.             

Risk of significant increases in  
insurance premiums

Damage to infrastructure caused by excessive rainfall, cyclones and extreme wind 
events is expected to drive up insurance costs.             

Transition risks Rapid electricity demand changes Planning, funding and environmental approvals process prohibits rapid changes to 
the grid.             

Fossil fuel price shocks Fossil fuel price shocks will drive up cost for Transpower’s key partners who have 
to rely on fossil fuel powered vehicles and equipment to undertake work on the grid.             

Stakeholder risk Significant ramp-up of work required to support the decarbonisation of the economy 
and improve resilience is expected to result in more frequent and longer outages.             

Litigation risk Increased costs for dispute resolution with landowners and communities as grid 
works are accelerated or delayed.             

Regulatory risk Policy and/or regulatory changes in response to climate change could create 
barriers to projects and lead to early retreats from sites.             

Opportunities Electricity demand increase Decarbonisation efforts drive up demand for electricity, offering opportunities to 
enhance the national grid.             

Increased efficiency thanks to more 
favourable climate conditions

More favourable climate conditions in parts of New Zealand allowing for longer 
windows to undertake work.             

06
   High likelihood and impact - key challenge

   Medium likelihood and impact

   Low likelihood and impact

Key    Important opportunity

   Encouraged opportunity

   Weak opportunity

     Short term (2025 – 2040)

     Medium term (2040 – 2060)

     Long term (2080 – 2100)



2.d Strategic resilience
As part of the development of our climate-
related disclosure framework, we have 
undertaken an initial assessment of the  
resilience of our strategy against our three 
climate risk scenarios. 

Under each of our three climate risk scenarios, 
Transpower’s strategic agility is considered 
robust based on our strategic purpose, 
demonstrable customer value proposition and 
ability to adapt our strategy as circumstances 
change. As part of focusing our efforts on 
enabling a net-zero carbon economy under 
Whakamana i Te Mauri Hiko and our Net Zero 
Grid Pathways programme, we have developed  
a roadmap to ensure the resilience of the 
National Grid.

Transpower’s business model agility is 
considered robust under all three climate risk 
scenarios, based on our flexible supply chain, 
flexible workforce, and ability to respond to 
changes in customer needs. Long-term, the 
flexibility of our supply chain and workforce 
could be challenged by the effects of climate 
change, both nationally and at a global level. 

Transpower’s financial flexibility is considered 
robust under all three climate risk scenarios, 
based on our financial flexibility to manage 
through unexpected downturns and our  
ability to redirect capital and maintenance 
expenditure to mitigate any climate-related 
impacts on assets.

07Climate-related disclosures



Disclosure objective: to enable primary 
users to understand how Transpower’s 
climate-related risks are identified, 
assessed and managed and how these 
processes are integrated into existing 
risk management processes. 

3.a Identifying and assessing climate-related risks Transpower’s risk and assurance function 
oversees an annual internal audit programme 
to provide assurance to management and the 
Board that risk management controls are well-
designed and are working effectively.

3.c Integration of climate-related risks into 
Transpower’s overall risk management approach
Transpower’s Risk and Assurance Management 
System provides the cornerstone of our corporate 
risk and assurance framework. The Risk and 
Assurance Management System sets out an 
overview of the risk and assurance functions 
at Transpower, the minimum requirements for 
identifying, assessing, and managing risks as 
well as providing assurance to management and 
the Board that all risks are effectively managed. 
As part of a five-yearly review process, we have 
embedded the identification, assessment, and 
management of climate-related risks into our 
enterprise risk management framework. Specific 
requirements pertaining to managing our climate-
related risks include:
• Including Environment, Social Responsibility 

and Good Governance as a key risk criterion

• Applying Transpower’s business model when 
analysing and describing the impact of climate 
risks

• Adopting climate risk scenarios for the 
identification and assessment of climate risks 
and opportunities

• Introducing ‘speed of onset’ (velocity) as a 
criteria for assessing climate risks

• The establishment of a Climate Risk 
Programme Governance and Advisory Group.

Further work will be undertaken in FY24 to 
fully integrate climate risk identification and 
assessments into regular risk review cycles.  

Transpower carries out the identification 
and assessment process for climate-related 
risks in accordance with our Enterprise Risk 
Management Framework. As part of this 
approach, risks and opportunities are identified 
both bottom-up and top-down. For example, 
our acute and chronic physical risk assessment 
framework considers climate-related threats to 
our fixed assets and our operating processes.

Transpower’s comprehensive climate-related risk 
management approach also incorporates risk 
workshops with subject matter experts, bowtie 
risk analysis and semi-quantitative risk assessment. 

Our Risk Appetite Statement includes 
Environment, Social Responsibility and Good 
Governance as a key exposure category and 
emphasises the organisation’s commitment to 
reporting climate-related risks and opportunities 
in accordance with the TCFD recommendations.

3.b Managing climate-related risks
Transpower recognises that risk management 
is an integral element of good management 
practice and governance. Risk management 
is the responsibility of line managers. While 
General Managers are responsible for assessing 
and managing risks in their respective Divisions,  
Managers at each level are responsible for 
evaluating their risk environment, identifying, 
and assessing risks to the achievement of their 
objectives and putting controls in place to 
prevent these risks from occurring or, once they 
have eventuated, to mitigate the impact.

Risks are assessed against the Enterprise Risk 
Rating framework which is derived from the 
Board’s Risk Appetite Statement.

Risk  
management

SECTION 3
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Disclosure objective: to enable primary 
users to understand how Transpower 
measures and manages its climate-
related risks and opportunities.

4.a Metrics used to assess climate-related  
risks and opportunities
Climate change metrics include Transpower’s 
annual Greenhouse Gas emissions inventory 
and progress towards our emission reduction 
targets. Our Sustainability Strategy framework 
includes qualitative KPIs addressing emission 
reduction work, climate resilience, planning grid 
networks, enabling renewable and electrification 
connections, and reporting the carbon impact of 
grid electricity delivered.

Disclosure of our climate change risk metrics is 
incorporated in the ‘GHG emissions’ section and 
the ‘ESG’ section of our Integrated report.

4.b Targets used to manage climate-related 
risks and opportunities and performance 
against targets.
Transpower is targeting a 60% reduction in 
Greenhouse Gas emissions below 2005 levels 
by 2030, on track to achieve a net-zero grid by 
2050. This emissions reduction target applies 
to controllable Scope 1 and 2 emissions (and 
excludes emissions arising from transmission 
losses).

Further work is underway to articulate our 
targets used to manage climate-related risks  
and opportunities, including an increased focus 
on Scope 3 and supply chain emissions.

4.c Methodologies and assumptions used to 
calculate metrics and targets
As part of Transpower’s target of a 60% 
reduction in emissions below 2005 levels 
by 2030 and on track to achieve a net zero 
grid by 2050 for controllable Scope 1 and 2 
emissions, Transpower annually reports progress 
towards our emission reduction targets as 

part of our annual GHG emissions inventory 
report. Transpower has prepared annual GHG 
emissions inventory reports since FY04, with 
this data informing our baseline, metrics and 
target setting for our 2030 and 2050 emissions 
reduction targets. An emissions model has been 
developed to project our emissions, based on 
quantifying the relationship between historical 
emissions since FY04, forecast emissions to 
2030 and 2050 – including different targets with 
base years and application of illustrative emission 
reductions. Our annual GHG emissions inventory 
illustrates progress towards our 2030 and 2050 
emission reduction targets.

Our Sustainability programme is a key part of 
our methodology to develop climate-related 
metrics and targets, with several specific work 
programmes underway to more accurately 
measure our emissions and to reduce these 
emissions in line with our emission reduction 
targets. For example, Transpower has developed 
a sulphur hexafluoride (SF6) strategy to align 
our actual SF6 emissions to our 2030 and 
2050 emissions reduction targets. Excluding 
transmission losses, sulphur hexafluoride 
emissions make up around 80% of our annual 
controllable Scope 1 and 2 GHG emissions and 
our SF6 strategy commits us to an extensive work 
programme to drive investment in improved 
handling and maintenance controls to reduce 
SF6 emissions, supported by the implementation 
of a proactive maintenance and replacement 
programme to further minimise emissions from 
SF6 switchgear.

Transpower is committed to reducing our 
Scope 3 GHG emissions, with a Sustainability 
programme focus on annual Scope 3 GHG 
emissions reporting from our larger and more 
carbon intensive suppliers. Our new grid services 
contracts now require all our Tier 1 service 
providers to disclose annual GHG emissions for 
work undertaken for us, as well as committing 
these organisations to a number of other 
emission reduction work programmes over the 
next 10 years.

Transpower’s annual GHG emissions inventory 
reports are externally assured (limited assurance) 
as part of ensuring alignment with our metrics 
and targets.

Metrics and  
targets

SECTION 4
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The three scenarios at a glance –  
socio-economic

APPENDIX 1

1.5° Scenario 2.5° Scenario 3.5° Scenario

Summary Narrow but achievable path towards sustainability Socio-economic path does not shift from historical 
trends. Increasing inequality

Increasing competition and regional conflicts  
put countries on a path towards national and  
regional security

International cooperation Effective at national and international levels Uneven, modest effectiveness Weak global institutions; national governments 
dominate societal decision making

Market access and trade Moderate international trade; connected markets; 
regional production

Moderate international trade; semi-open  
globalised economy

Strongly constrained trade; deglobalizing  
regional security

Policy orientation Towards sustainable development Weak focus on sustainability Towards security

Technology development and transfer Rapid development and transfer Medium, uneven development and slow transfer Slow development and transfer

Environment Improving conditions over time Continued degradation Serious degradation

Climate change Humanity avoids disruptive climate change Global climate continues to heat up, with growing  
direct and secondary impacts

More significant direct and secondary impacts of  
rising temperatures and sea level

Gross electricity demand (now ~41.5TWh) 70TWh in 2050 (Accelerated Electrification) 63.1TWh in 2050 (Measured Action) 55.6TWh in 2050 (Business as Usual)

Installed generation (now ~9.2GW) 21.8GW in 2050 18.9GW in 2050 14.7GW in 2050

Climate-related disclosures10



Global narrative
The world shifts gradually, but pervasively, 
toward a more sustainable path, emphasizing 
more inclusive development that respects 
perceived environmental boundaries. 
Management of the global commons slowly 
improves, educational and health investments 
accelerate the demographic transition, and  
the emphasis on economic growth shifts toward 
a broader emphasis on human well-being. 

Driven by an increasing commitment to achieving 
development goals, inequality is reduced both 
across and within countries. Consumption is 
oriented toward low material growth and lower 
resource and energy intensity. Technology  
is rapidly advancing and shared around the 
globe. Energy technology is moving away  
from fossil fuels, towards renewables in 
combination with higher energy efficiency. 
Environmental conditions are improving over 
time, and strong regulations avoid making 
environmental trade-offs.

Despite these efforts, global temperatures rise 
by on average 1.7 degrees by mid-century, then 
slowly dropping to end at 1.4 degrees above 
the global benchmark of 1900. Direct and 
second order impacts of climate change grow 
accordingly, but humanity avoids disruptive 
climate change.

New Zealand narrative
NZ’s Climate Change Response (Zero Carbon) 
Amendment Act 2019 provided a critical platform 
for change. Delivering on this promise became 
a guiding principle of post-COVID 19 economic 
recovery, as the Government employed the 
greatest fiscal stimulus package in the nation’s 
history to kick-start a zero-carbon transition.

Though challenging for many sectors, the 
transformation resulted in one of the world’s 
most sustainable economies with high levels of 
energy efficiency across industries, robust trade 
in innovative environmental goods and services, 
and primary products sought by customers 
around the world as a direct result of NZ’s ‘clean 
and green’ reputation.

Because of its location in a temperate zone,  
NZ’s climate is warming up by 0.6 to 0.7 degrees, 
significantly less than the global average. 
Still, this increase is paired with a rapid rise in 
the number of hot days around the country 
(between 20% and 70%) compared to the  
2018 benchmark.

New Zealand sector narrative
Higher demand for electricity is driven by 
significant and rapid efforts to integrate climate 
change after years of limited action.

Gross demand is forecast to rise to around 
70TWh by mid-century, significantly up from 
~42TWh in 2019. 

The level of investment associated with this 
steep growth puts challenges on the electricity 
sector, exacerbated by enduring global resource 
shortages and ongoing supply chain issues. It is 
estimated that by around 2035 the sector needs 
to fill around 7,500 additional roles to enable 
the level of change required, on top of another 
6,000 roles required to replace workers who are 
about to retire. 

1.5° Scenario 
Narrative
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1.5° Scenario 
Global perspective

Global Socio-Economic Shared Socio-economic Pathway SSP1 – Sustainability (Taking the green road)

Global population ~ 8.5 billion

Global GDP/Capita High growth (US$36k/capita)

International cooperation Effective

Institutions Effective at national and international levels

Market access & trade settings Moderate international trade, connected markets, regional production

Policy orientation Towards sustainable development

Technology development & transfer Rapid development & transfer

Energy technology change Directed away from fossil fuels, towards efficiency and renewables

Energy demand Low, efficiencies diminish demand side

Environment Improving conditions over time

Land use Strong regulations to avoid environmental trade-offs

Global Climate Relative Concentration Pathway 2.6 Near-term (2021-2040) Mid-term (2041-2060) Long-term (2081-2100)

Best estimate (°C) 1.5 1.7 1.4

Very likely range (°C) 1.2 to 1.8 1.3 to 2.2 1.0 to 1.8

Hot temperature extremes (land) 10-year event: ~4 times as often 10-year event: ~4.5 times as often 10-year event: ~4 times as often

50-year event: ~ 8.5 times as often 50-year event: ~9 times as often 50-year event: ~8.5 times as often

Heavy precipitation (land) 10-year event: ~ 1.5 times as often 10-year event: 1.6 times as often 10-year event: ~1.5 times as often

Sea level rise (global mean) 0.24m (0.17m to 0.32m) 0.44m (0.28m to 0.61m)
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1.5° Scenario 
New Zealand perspective

New Zealand Socio-Economic NZ Pathway Near-term (2021-2040) Mid-term (2041-2060) Long-term (2081-2100)

NZ Population ~5.5 million ~5.9 million n/a

NZ GDP 395 billion (+52%) 561 billion (+42% vs 2035) n/a

NZ GDP/Capita (NZ$) NZ$71,800 (+41%) NZ$95,100 (+32%) n/a

NZ GDP/Capita (US$) US$47,800 US$63,400 n/a

Gross electricity demand 59.9TWh 70TWh n/a

Installed generation capacity 17.4GW 21.8GW n/a

New Zealand Climate Relative Concentration Pathway 2.6 Near-term (2021-2040) Mid-term (2041-2060) Long-term (2081-2100)

Best estimate (°C) n/a 0.6 0.6

Very likely range (°C) n/a 0.6 to 0.7 0.6 to 0.7

Average number of hot days:

Auckland (2018: 19.5) n/a 32 (+64%) 30.7 (+57% vs 2018)

Waikato (2018: 23.6) n/a 34.9 (+48%) 33.3 (+41% vs 2018)

Taranaki (2018: 6.5) n/a 12 (+85%) 11.1 (+71% vs 2018)

Wellington (2018: 20.1) n/a 26.8 (33%) 26.3 +31% vs 2018)

Marlborough (2018: 14) n/a 19.7 (+41%) 19.3 (+38% vs 2018)

Canterbury (2018: 27.3) n/a 33.5 (+23%) 33.1 (+21% vs 2018)

Otago (2018: 17.8) n/a 21.9 (+23%) 21.4 (+20% vs 2018)

Sea level rise (NZ) n/a 0.25m 0.5m
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2.5° Scenario 
Narrative

Global narrative
The world follows a path in which social, 
economic, and technological trends do not shift 
markedly from historical patterns. Development 
and income growth proceeds unevenly, with 
some countries making relatively good progress 
while others fall short of expectations. Global 
and national institutions work toward but 
make slow progress in achieving sustainable 
development goals. 

Environmental systems experience degradation, 
although there are some improvements and 
overall the intensity of resource and energy use 
declines. Global population growth is moderate 
and levels off in the second half of the century. 
Income inequality persists or improves only 
slowly and challenges to reducing vulnerability to 
societal and environmental changes remain.

The global climate continues to heat up, with 
mid-century global temperatures increasing by 
around 2 degrees, resulting in an approximately 
2.7 degree increase by 2100 (compared to 1900 
global average). Global mean sea level rise likely 
to exceed 0.5m, causing frequent flooding of 
low-lying areas in particular in South-East Asia.

New Zealand narrative
NZ’s economy continues to grow as the country 
takes a strong pathway to mitigate climate risk 
by electrifying transport and industrial heat.

Industry development is less coordinated. 
Climate change threats motivate stronger 
policies to reduce climate-changing activities.

NZ’s climate is warming up by approximately 0.8 
degrees by 2050 and 1.3 to 1.4 degrees by the 
turn of the century. Sea levels gradually rise to 
reach just about half a meter above the 1900 
benchmark by 2100. The average number of hot 
days double within that timeframe, with some 
areas in the country heating up at a significantly 
higher rate. 

New Zealand sector narrative
Higher demand for electricity driven by efforts to 
reduce reliance on fossil fuels.

Gross demand is forecast to rise to 54.5TWh by 
2035/40 and around 65TWh by 2050, up from 
~42TWh in 2019.

Rising demand will require an equivalent rise in 
generation capacity, which in turn will see a level 
of investment the nation is likely to struggle with.

Climate-related disclosures14



2.5° Scenario 
Global perspective

Global Socio-Economic Shared Socio-economic Pathway SSP2 – Middle of the Road

Global population ~ 9.2 billion

Global GDP/Capita Medium growth (US$28k/capita), uneven

International cooperation Relatively weak

Institutions Uneven, modest effectiveness

Market access & trade settings Moderate international trade, semi-open globalised economy

Policy orientation Weak focus on sustainability

Technology development & transfer Medium, uneven development and slow transfer

Energy technology change Some investments in renewables but continued reliance on fossil fuels

Energy demand Grows, but is met by fossil fuel

Environment Continued degradation

Land use Medium regulations lead to slow decline in the rate of deforestation

Global Climate Relative Concentration Pathway 4.5 Near-term (2021-2040) Mid-term (2041-2060) Long-term (2081-2100)

Best estimate (°C) 1.5 2.0 2.7

Very likely range (°C) 1.2 to 1.8 1.6 to 2.5 2.1 to 3.5

Hot temperature extremes (land) 10-year event: ~4 times as often 10-year event: ~5.5 times as often 10-year event: ~7 times as often

50-year event: ~ 8.5 times as often 50-year event: ~13.9 times as often 50-year event: ~22 times as often

Heavy precipitation (land) 10-year event: ~ 1.5 times as often 10-year event: 1.7 times as often 10-year event: ~2.1 times as often

Sea level rise (global mean) 0.26m (0.19m to 0.33m) 0.53m (0.36m to 0.71m)
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2.5° Scenario 
New Zealand perspective

New Zealand Socio-Economic NZ Pathway Near-term (2021-2040) Mid-term (2041-2060) Long-term (2081-2100)

NZ Population ~5.5 million ~5.9 million n/a

NZ GDP 366 billion (+41%) 490 billion (+34% vs 2035) n/a

NZ GDP/Capita (NZ$) NZ$66,500 (+30%) NZ$83,100 (+25%) n/a

NZ GDP/Capita (US$) US$44,300 US$55,400 n/a

Gross electricity demand 55.9TWh 63.1TWh n/a

Installed generation capacity 15.6GW 18.9GW n/a

New Zealand Climate Relative Concentration Pathway 4.5 Near-term (2021-2040) Mid-term (2041-2060) Long-term (2081-2100)

Best estimate (°C) n/a 0.8 1.0

Very likely range (°C) n/a 0.7 to 0.9 01.0 to 1.1

Average number of hot days:

Auckland (2018: 19.5) n/a 35.5 (+82%) 47.6 (+144% vs 2018)

Waikato (2018: 23.6) n/a 37.8 (+60%) 47.8 (+103% vs 2018)

Taranaki (2018: 6.5) n/a 13.5 (+108%) 19.7 (+203% vs 2018)

Wellington (2018: 20.1) n/a 28.6 (42%) 35.2 (+75% vs 2018)

Marlborough (2018: 14) n/a 21.2 (+51%) 27.3 (+95% vs 2018)

Canterbury (2018: 27.3) n/a 34.8 (+27%) 40.9 (+50% vs 2018)

Otago (2018: 17.8) n/a 22.6 (+27%) 26.8 (+51% vs 2018)

Sea level rise (NZ) 0.28m 0.55m
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3.5° Scenario 
Narrative

Global narrative
A resurgent nationalism, concerns about 
competitiveness and security, and regional 
conflicts push countries to increasingly focus 
on domestic or, at most, regional issues. Policies 
shift over time to become increasingly oriented 
toward national and regional security issues. 
Countries focus on achieving energy and food 
security goals within their own regions at 
the expense of broader-based development. 
Investments in education and technological 
development decline. 

Economic development is slow, consumption 
is material-intensive, and inequalities persist or 
worsen over time. Population growth is low in 
industrialized and high in developing countries. 
A low international priority for addressing 
environmental concerns leads to strong 
environmental degradation in some regions.

Global temperatures are predicted to rise by up 
to 2.5 degrees by mid-century and 3.5 by 2100. 
Global mean sea level rises by approximately 
27cm by 2050 and 60cm by the end of the 
century. The expected impacts of sea level rise 
on coastal ecosystems over the course of the 
century include habitat contraction, loss of 
functionality and biodiversity, and lateral and 
inland migration. Areas most affected are  
China, Bangladesh, India, Vietnam, Indonesia, 
Thailand and Japan.

New Zealand narrative
NZ has been less hard hit by climate change 
than its neighbours, but it is still ill-prepared 
for what lies ahead. With short-term thinking 
continuing to dominate, both public and private 
sector adaptation is predominantly reactive and 
predicated on short-term benefit calculations.

Average temperature in NZ rises by around one 
degree by 2050, compared to 1900 levels. By  
the end of the century average temperatures 
could rise to between 2.8 and 3.1 degrees. 
Significant regional and seasonal differences 
could lead to average temperatures in regions 
like Auckland, Bay of Plenty, Taranaki and  
Nelson/Tasman about 4 degrees higher than 
in 1900. NZ sea level is predicted to rise by 
around 0.3m by 2050 and 0.7m by 2100, which 
is between 5 and 10% more than the global 
average. This will require alternative strategies 
rather than incremental ones to mitigate the 
impact on the land and its people.

New Zealand sector narrative
Demand for electricity is expected to rise 
steadily until 2050 by around 20%. Peak demand 
is largely following a similar trajectory. This level 
of growth is similar to growth levels over the  
past 20 years (about 1% per year), when total 
demand increased from around 35TWh to 
around 42TWh. Installed capacity grew at a 
slightly lower rate, reaching 14.7GW by 2050.
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3.5° Scenario 
Global perspective

Global Socio-Economic Shared Socio-economic Pathway SSP3 – Regional Rivalry (Rocky Road)

Global population ~ 10 billion

Global GDP/Capita Low growth (US$17k/capita)

International cooperation Weak and uneven

Institutions Weak global institutions, national governments dominate societal decision making

Market access & trade settings Strongly contained international trade; de-globalisation of regional security

Policy orientation Towards security

Technology development & transfer Slow development & transfer

Energy technology change Slow technology change, directed towards domestic energy sources

Energy demand Remains steady. Efficiencies arise via innovation to avoid growing costs

Environment Serious degradation

Land use Hardly any regulation; continued deforestation due to competition over land and rapid expansion of agriculture

Global Climate Relative Concentration Pathway 7.0 Near-term (2021-2040) Mid-term (2041-2060) Long-term (2081-2100)

Best estimate (°C) 1.5 2.1 3.6

Very likely range (°C) 1.2 to 1.8 1.6 to 2.5 2.8 to 4.6

Hot temperature extremes (land) 10-year event: ~4 times as often 10-year event: ~5.5 times as often 10-year event: ~9 times as often

50-year event: ~ 8.5 times as often 50-year event: ~13.9 times as often 50-year event: ~38 times as often

Heavy precipitation (land) 10-year event: ~ 1.5 times as often 10-year event: 1.7 times as often 10-year event: ~2.5 times as often

Sea level rise (global mean) ~0.27 (0.20 to 0.34) ~0.60 (0.40 to 0.80)
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3.5° Scenario 
New Zealand perspective

New Zealand Socio-Economic NZ Pathway Near-term (2021-2040) Mid-term (2041-2060) Long-term (2081-2100)

NZ Population ~5.6 million (+10%) ~5.9 million (+5% vs 2035) n/a

NZ GDP 339 billion (+30%) 428 billion (+26% vs 2035) n/a

NZ GDP/Capita (NZ$) NZ$60,500 (+19%) NZ$72,500 (+20% vs 2035) n/a

NZ GDP/Capita (US$) US$40,400 US$48,400 n/a

Gross electricity demand 50.9TW 55.6TWh n/a

Installed generation capacity 12.8GW 14.7GW n/a

New Zealand Climate Relative Concentration Pathway 8.5 Near-term (2021-2040) Mid-term (2041-2060) Long-term (2081-2100)

Best estimate (°C) n/a 1.0 2.9

Very likely range (°C) n/a 1.1 to 1.1 2.8 to 3.1

Average number of hot days:

Auckland (2018: 19.5) n/a 39.1 (+101%) 89.7 (+360% vs 2018)

Waikato (2018: 23.6) n/a 40.9 (+73%) 84 (+256% vs 2018)

Taranaki (2018: 6.5) n/a 15.3 (+135%) 47.7 (+634% vs 2018)

Wellington (2018: 20.1) n/a 30.6 (52%) 60.1 +199% vs 2018)

Marlborough (2018: 14) n/a 23 (+64%) 51.8 (+270% vs 2018)

Canterbury (2018: 27.3) n/a 36.8 (+35%) 62.3 (+128% vs 2018)

Otago (2018: 17.8) n/a 23.9 (+34%) 42.3 (+138% vs 2018)

Sea level rise (NZ) 0.45m 1.1m
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