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Terms of Reference – Climate Change Subcommittee
The Climate Change Subcommittee will work in genuine partnership with Mana Whenua/Te Ao Mārama Inc, 
recognising the importance of enduring and collaborative relationships between Environment Southland and 
Mana Whenua/Te Ao Mārama Inc. 

The Climate Change Subcommittee has been established to provide advice and to report back to Council on:

1. The development of the regional climate change strategy.
2. Regional, national and international climate change developments, including emerging issues and 

impacts, changes in legislative frameworks and their implications for Council’s climate change 
strategies, policies, plans, programmes and initiatives.

3. Effective regional leadership on climate change to reduce greenhouse gas emissions and ensure a 
climate resilient future for Murihiku Southland.

4. Opportunities for collaboration with other regional councils and territorial authorities on climate 
change and climate resilient communities, including the regional climate change inter-agency group.

5. Opportunities for advocacy to central government to align.
6. Environment Southland regional climate change programmes and initiatives, including enabling the 

Murihiku Southland community to adapt to climate change and support the region’s transition to a 
low emissions economy.

7. Environment Southland’s internal work programme as a climate change leader aiming to reduce its 
own carbon footprint.

These Terms of Reference are a living document and will be reviewed by the committee, as required.
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1 Welcome I Haere mai

2 Apologies I Ngā pa pouri
At the time of the agenda closing, no apologies had been received for this meeting.

3 Declarations of interest
At the time of the agenda closing, no declarations of interest had been received for this meeting.

4 Public forum, petitions and deputations I He huinga 
tuku korero

At the time of the agenda closing, no public forum, petitions or deputations were received for the meeting.

5 Confirmation of minutes I Whakau korero
Attached are the minutes from the Climate Change Subcommittee meeting held 14 August 2024.



Minutes of the Climate Change Subcommittee of the Southland Regional 
Council Meeting  
Held at Environment Southland, 220 North Road, Invercargill 
Wednesday, 14 August 2024 at 1:30 pm 
 

 

Present: 
Cr Maurice Rodway (Chair) 
Cr Lyndal Ludlow  
Cr Peter McDonald 
Cr Phil Morrison (Deputy) 
  
Mrs Rachael Millar (General Manager Strategy, Science and Engagement) 
Mrs Mikayla Wass (Committee Advisor)  
 

1 Welcome I Haere mai 
 
The Chairman welcomed everyone to the 14 August 2024, Climate Change Subcommittee meeting.  
 

2 Apologies I Ngā pa pouri 
 
Resolved: 
 

Moved Cr Ludlow, seconded Cr McDonald that apologies be accepted on behalf of Cr Eric Roy 
and Chairman Nicol Horrell. 
 

Carried 
 
 

3 Declarations of interest 
 
There were no declarations of interest made by councillors. 
 

4 Public forum, petitions and deputations I He huinga 
tuku korero 

 
There were no public forum, petitions or deputations presented at the meeting. 
 

5 Confirmation of minutes I Whakau korero 
 
Resolved: 
 

Moved Cr Morrison, seconded Cr McDonald that the minutes of the Climate Change 
Subcommittee meeting held on 18 October 2023 be confirmed as a true and accurate record. 

 
Carried 
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Climate Change Subcommittee - Minutes - 14 August 2024 
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6 Notification of extraordinary items/urgent business I 
He panui autaia hei totoia pakihi 

 
There were no extraordinary items or urgent business tabled for inclusion in the agenda. 
 

7 Questions I Patai 
 
There were no questions asked by the councillors. 
 

8 Chairman and councillors reports I Ngā purongo-a-
tumuaki me ngā kaunihera 

 
There were no Chairman or councillor reports 
 

9 Reports 
9.1 Revised Regional Climate Change Strategy 

9.1 Revised Regional Climate Change Strategy 
This item provided the Climate Change Sub-committee with an update on the Regional Climate Change 
Inter-agency Working Group’s (RCCWG) revision of the proposed Regional Climate Change Strategy in 
response to community feedback received as part of the Environment Southland Long-term Plan consultation 
process. 
 
Resolved: 
 

Moved Cr Ludlow, seconded Cr McDonald that Council: 
 

1 receive the report - Revised Regional Climate Change Strategy. 
2 note the changes made to the proposed Regional Climate Change Strategy, resulting 

from the deliberations by the Regional Climate Change Working Group hearing panel. 
3 endorse the revised Regional Climate Change Strategy and recommend the revised 

Strategy to the Environment Southland Strategy & Policy Committee for adoption in 
October. 

 
Carried 

 

9.2 Organisational emissions reduction progress update 
This item was to provide an update on progress being made to develop an initial organisational emissions 
reduction approach; in line with the guidance considered by the Climate Change Sub-committee in October 
2023 and endorsed by the Strategy and Policy Committee in November 2023.  
 
Resolved: 
 

Moved Cr Ludlow, seconded Cr Morrison that Council receive the report - Organisational 
emissions reduction progress update. 

 
Carried 
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Climate Change Subcommittee - Minutes - 14 August 2024 
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10 Extraordinary/urgent business I Panui autia hei totoia 
pakihi 

 
There were no extraordinary items or urgent business tabled for inclusion in the agenda. 
 

11 Public excluded business I He hui pakihi e hara mo te 
iwi 

 
There was no public excluded business. 
 

12 Termination 
 
There being no further business, the chairman closed the meeting at 2:42 pm. 
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6 Notification of extraordinary items/urgent business I 
He panui autaia hei totoia pakihi

At the time of the agenda closing, no notification of extraordinary or urgent business had been received for 
this meeting.

7 Questions I Patai
At the time of the agenda closing, no questions had been received for this meeting.

8 Chairman and councillors reports I Ngā purongo-a-
tumuaki me ngā kaunihera

At the time of the agenda closing, no Councillor Reports were received for the meeting.
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9 Reports
9.1 Environment Southland’s Second Greenhouse Gas Emissions Annual Report

9.1 Environment Southland’s Second Greenhouse Gas Emissions 
Annual Report

Report by: Anke Habgood, Senior Strategy Advisor
Approved by: Rachael Millar, General Manager Strategy, Policy & Science
Report Date: 16 October 2024

Purpose
To present the second Organisational Greenhouse Gas (GHG) Emissions Annual Report.

Summary
The organisational GHG emissions reporting project has now concluded its second measurement of 
Environment Southland’s GHG emissions for the year ended 30 June 2024.  The inventory and report have 
been verified by a third party. 

The report establishes that Environment Southland produced 2,085.84 tCO2-e of GHG emissions during the 
23/24 financial year.  This is a 30.76 tCO2-e (1%) reduction to the organisational baseline measurement for 
the year ending 30 June 2023.

The council’s BAU operations emissions (excluding construction and extraordinary works and capital 
transport) are 1,358.45 tCO2-e.  This represents a 4% increase of 57.18 tCO2-e over the baseline year (FY 
22/23) which reported 1,301.27 tCO2-e.  

With two inventories having now been undertaken, confidence in the process is beginning to develop.  These 
two inventories combined are informing recommendations on next steps that can be taken, to establish an 
organisational emissions reduction pathway, as well as associated sensible and achievable interim targets.

Recommendation
It is recommended that the Climate Change Subcommittee resolve to:
1 Receive the report - Environment Southland’s Second Greenhouse Gas Emissions Annual Report.

Background
In December 2022 Council commenced a project to develop its Organisational Greenhouse Gas (GHG) 
Emissions Baseline Inventory for the 22/23 financial year. The project sits within the broader climate change 
and community resilience portfolio. 

Establishing an organisational GHG emissions baseline was a key step towards setting out an organisational 
emissions reduction pathway and identifying sensible and achievable interim emissions reduction targets 
towards Environment Southland achieving net zero GHG emissions by 2050.

Some key reasons Environment Southland commenced measuring its organisational emissions are: 

 to understand our current impact;
 to identity our material emissions sources;
 to inform and prioritise emissions reduction activity; 
 to measure our emissions reduction progress;
 to work towards organisational Net Zero GHG 2050; and
 to ‘walk the talk’ in supporting Murihiku Southland communities in the climate change space.
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Environment Southland’s GHG emissions measurement follows the Ministry for the Environment detailed 
guidance and complies with the relevant ISO standards.

There has been significant organisational learning associated with GHG emissions measurement – in terms 
of determining what needs to be counted; how it needs to be counted and setting up systems for ongoing 
measurement.  This learning and systems improvement is ongoing, as Environment Southland works towards 
bringing this project in-house.

Environment Southland’s Second Greenhouse Gas Emissions Annual Report 
The second Environment Southland Greenhouse Gas Inventory Report, for the year ending June 2024 has 
now been completed (see appendix 1 attached).  This report has been verified by a third party (assurance 
statement in appendix 2 attached; and verification report in appendix 3 attached).

The report establishes that Environment Southland produced 2,085.84 tCO2-e of GHG emissions during the 
23/24 financial year. Of the 2,085.84 tCO2-e emissions, 727.39 tCO2-e related to capital and extraordinary 
projects and the remaining 1,358.45 tCO2-e are considered to be BAU. 

As can be seen in Figure 1 below, transportation and work-related services, capital construction and 
extraordinary projects, employee commuting and transport fuel (motor vehicle usage) continue to be the 
major contributors to Environment Southland’s baseline, accounting for 91.36% of total emissions.

Figure 1: major emissions contributors for Environment Southland during the 23/24 financial year.
 
Comparison of second inventory with baseline inventory
The compilation of this annual GHG report has validated the approach and findings from the Baseline year.  
There were no significant issues uncovered that compromise the Baseline report.  

MfE has made a number of changes to their 2024 emissions factors however none are deemed significant 
enough to warrant a retrospective update to the emission factors used in the Baseline calculation.  The 
Baseline report used the MfE 2023 Emission factors.
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The following table sets out Council’s emissions for the year ended 30 June 2024, compared to the Baseline 
year ended 30 June 2023:

EMISSIONS
 (measured in tonnes p.a.)

 FY24
CO2e
 Total

Baseline
CO2e
Total

Variance
 CO2e
Total

Variance
 CO2e
 %age

 DIRECT EMISSIONS      
1 Category 1: Direct emissions and removals
1.1 Stationary combustion - Diesel 0.18 0.51 -0.33 -64%
1.2 Stationary combustion - Biomass (N2O and CH4) 2.41 0.27 2.14 793%
1.3 Transport fuel 201.41 212.88 -11.47 -5%
1.4 Refrigerant and other gases 0.00 0.00 0.00 0%
1.5 Forestry - natural (removal) -189.53 -189.65 0.12 0%
1.6 Forestry - managed (land use changes) 0.00 0.00 0.00 0%

Total direct emissions and removals 14.47 24.00 -9.53 -40%

 INDIRECT EMISSIONS      
2 Category 2: Indirect emissions from purchased 

energy
2.1 Purchased energy - electricity use 42.99 36.41 6.58 18%

Total indirect emissions from purchased energy 42.99 36.41 6.58 18%

3 Category 3: Indirect emissions from freight and transportation
3.1 Transportation and related services 545.74 420.92 124.82 30%
3.2 Freight of other goods 0.00 0.00 0.00 0%
3.3 Business travel 69.25 89.04 -19.79 -22%
3.4 Employee commuting to work 231.28 239.46 -8.18 -3%
3.5 Employee working from home 0.71 1.22 -0.51 -42%

Total indirect emissions from freight and 
transportation

846.98 750.64 96.34 13%

4 Category 4: Indirect emissions from products and services
4.1 Works related products and services 740.78 479.47 261.31 55%
4.2 Energy transmission and distribution losses 3.14 4.22 -1.08 -26%
4.3 Provision of water supply 0.27 0.29 -0.02 -6%
4.4 Disposal of solid and liquid waste 5.87 6.25 -0.38 -6%
4.5 Capital and extraordinary projects (works) 365.84 520.55 -154.71 -30%
4.6 Embodied emissions on capital construction 

materials
65.50 294.78 -229.28 -78%

Total indirect emissions from products and 
services

1,181.40 1,305.56 -124.16 -10%

 
Total Organisational GHG Emissions

 
2,085.84

 
2,116.60

 
-30.76

 
-1%
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Fit with strategic framework
OUTCOME CONTRIBUTES DETRACTS NOT APPLICABLE
Managed access to quality natural resources X
Diverse opportunities to make a living X
Communities empowered and resilient X
Communities expressing their diversity X

Attachments
1. ES GHG Emissions 2024 Report - with verification [9.1.1 - 33 pages]



 Environment Southland 
is the brand name of 
Southland Regional Council 

Greenhouse Gas 
Emissions 
Annual  
Report 

 

 

 

 

 

 

 

 

 

 

 

  

October 2024 
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Prepared by: 

Selman & Associates 
Invercargill 
021 682 255   |   neil@selman.co.nz  
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1. Executive Summary  
This report is a calculation of the GHG emissions due to activities by, or under the control of, 
Environment Southland for the financial year ended 30 June 2024. 
 
Environment Southland’s total GHG emissions for the year ended 30 June 2024 are calculated to be 
2,085.84 tonnes of carbon dioxide equivalent gas, which equates to 10.75 tonnes per FTE employee 
and 20.37 kg per Southland resident.  
 
The total represents a 30.76 tonnes (1%) reduction in GHG emissions over the previous / baseline 
year which reported 2,116.60 tonnes of emissions.   
 
The following table lists the GHG emissions, by Council’s categories and subcategories, for the 
financial year ended 30 June 2024. 
 

Category Description T CO2e % 

4.1 Works related products and services 740.78 35.51% 
3.1 Transportation and related services  545.74 26.16% 

4.5 Capital and extraordinary projects (works) 365.84 17.54% 
3.4 Employee commuting to work  231.28 11.09% 

1.3 Transport fuel  201.41 9.66% 

3.3 Business travel  69.25 3.32% 
4.6 Embodied emissions on capital construction materials 65.50 3.14% 
2.1 Purchased energy - electricity use 42.99 2.06% 
4.4 Disposal of solid and liquid waste 5.87 0.28% 

4.2 Energy transmission and distribution losses 3.14 0.15% 

1.2 Stationary combustion - Biomass (N2O and CH4) 2.41 0.12% 
3.5 Employee working from home 0.71 0.03% 

4.3 Provision of water supply 0.27 0.01% 

1.1 Stationary combustion - Diesel 0.18 0.01% 
1.4 Refrigerant and other gases 0.00 0.00% 
1.6 Forestry - managed (land use changes) 0.00 0.00% 
3.2 Freight of other goods 0.00 0.00% 

1.5 Forestry - natural (removal) -189.53 -9.09% 
 

Total 2,085.84 100.00% 
    

Table 1: Category summary GHG Emissions Report for the year ended 30 June 2024 
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Major emission contributors 
Capital construction and extraordinary projects, transportation and work-related services, transport 
fuel, and employee commuting to work, are the major contributors to Environment Southland’s GHG 
emissions, accounting for approximately 92 % of total emissions. 
 

 
 
Graph 1: Major Emission Contributors 
(NB The percentages represented in the graph are the total percentages of emissions prior to the reduction from the 
Forestry – natural, and therefore differ from other percentages presented elsewhere in the report.) 

 

Business as usual (BAU) 
Included within this year’s emissions are capital construction and extraordinary project (works) and 
capital transport emissions of 661.89 T (520.55 T Baseline) and embodied emissions on capital 
construction materials of 65.50 T (294.78 T Baseline). 
 
These capital and extraordinary emission sources have been shown separately, as while we expect 
these types of projects to continue, they will fluctuate in size and timing, impacting Council's total 
emissions and potentially masking movements in the BAU emissions.   
 
The council’s BAU operations emissions (excluding construction and extraordinary works and 
capital transport) are 1,358.45 T.  This represents a 4% increase of 57.18 T CO2e over the baseline 
year which reported 1,301.27 T. 
 

Report development 
Council and staff will be the primary users of this report. It has been prepared to provide 
transparency of emissions in order to inform decision making and emissions reduction activity.  
 
The development of this report has followed: 

Transportation and 
work-related services, 

56.54%

Capital construction and 
extraordinary projects, 

16.08%

Employee 
commuting to 
work, 10.16%

Transport fuel, 
8.85%

Other, 8.36%

MAJOR EMISSION CONTRIBUTORS
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 ISO 14064-1:2018 Greenhouse Gases – Part 1: Specification with guidance at the organisation 
level for quantification and reporting of greenhouse gas emissions and removals, 

 MfE Measuring emissions: A guide for organisation (2024 detailed guide), and 
 Carbon Neutral Government Programme (CNGP) – A guide to managing your greenhouse gas 

emissions (Version 3.0, May 2023), including the CNGP Guide Appendix 2 – A guide to 
measuring and reporting GHG emissions under the CNGP. 

 

Verification  
This report was independently verified by Toitu in September / October 2024.  Toitu’s verification 
statement is attached in Appendix 3. 
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2. Movement Summary 
Environment Southland compiled its Organisational Greenhouse Gas (GHG) Emissions Baseline for 
the financial year ended 30 June 2023.  This report is the first annual GHG report following the 
completion of the baseline and is for the financial year ended 30 June 2024.   
 
The compilation of the first annual GHG report has validated the approach and findings from the 
Baseline year.  There were no significant issues uncovered that compromise the Baseline report.   
 
MfE has made a number of changes to their 2024 emissions factors however none are deemed 
significant enough to warrant a retrospective update to the emission factors used in the Baseline 
calculation.  The Baseline report used the MfE 2023 Emission factors. 
 
The following table sets out Council’s emissions for the year ended 30 June 2024, compared to the 
Baseline year ended 30 June 2023. 
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EMISSIONS 
(measured in tonnes p.a.) 

  FY24 
CO2e 
Total 

Baseline 
CO2e 
Total 

Variance 
CO2e 
Total 

Variance 
CO2e 
%age 

  DIRECT EMISSIONS           
1 Category 1: Direct emissions and removals 

    

1.1 Stationary combustion - Diesel 
 

0.18 0.51 -0.33 -64% 
1.2 Stationary combustion - Biomass (N2O and CH4) 2.41 0.27 2.14 793% 
1.3 Transport fuel 

 
201.41 212.88 -11.47 -5% 

1.4 Refrigerant and other gases 
 

0.00 0.00 0.00 0% 
1.5 Forestry - natural (removal) 

 
-189.53 -189.65 0.12 0% 

1.6 Forestry - managed (land use changes) 
 

0.00 0.00 0.00 0%  
Total direct emissions and removals 

 
14.47 24.00 -9.53 -40%        

  INDIRECT EMISSIONS           
2 Category 2: Indirect emissions from purchased 

energy 

    

2.1 Purchased energy - electricity use 
 

42.99 36.41 6.58 18%  
Total indirect emissions from purchased energy 42.99 36.41 6.58 18%        

3 Category 3: Indirect emissions from freight and transportation 
   

3.1 Transportation and related services 
 

545.74 420.92 124.82 30% 
3.2 Freight of other goods 

 
0.00 0.00 0.00 0% 

3.3 Business travel 
 

69.25 89.04 -19.79 -22% 
3.4 Employee commuting to work 

 
231.28 239.46 -8.18 -3% 

3.5 Employee working from home 
 

0.71 1.22 -0.51 -42%  
Total indirect emissions from freight and 
transportation 

846.98 750.64 96.34 13% 

       

4 Category 4: Indirect emissions from products and services 
   

4.1 Works related products and services 
 

740.78 479.47 261.31 55% 
4.2 Energy transmission and distribution losses 

 
3.14 4.22 -1.08 -26% 

4.3 Provision of water supply 
 

0.27 0.29 -0.02 -6% 
4.4 Disposal of solid and liquid waste 

 
5.87 6.25 -0.38 -6% 

4.5 Capital and extraordinary projects (works) 
 

365.84 520.55 -154.71 -30% 
4.6 Embodied emissions on capital construction 

materials 
65.50 294.78 -229.28 -78% 

 
Total indirect emissions from products and 
services 

1,181.40 1,305.56 -124.16 -10% 

 
 
Total Organisational GHG Emissions 

 
 

2,085.84 

 
2,116.60 

 
-30.76 

 
-1% 

 
Council’s total emissions reduced by 30.76 tonnes of CO2e over the year to 30 June 2024.   
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The significant subcategory variances are: 
 

EMISSIONS 
(measured in tonnes p.a.) 

  FY24 
CO2e 
Total 

Baseline 
CO2e 
Total 

Variance 
CO2e 
Total 

Variance 
CO2e 
%age 

1.2 Stationary combustion – Biomass (N2O and CH4) 2.41 0.27 2.14 793%  
There was a change in MfE’s emission factor, that 
is responsible for this variance. 
 

    

1.3 Transport fuel 201.41 212.88 -11.47 -5%  
There was a reduction of 2,630 litres in Council’s 
fuel usage, along with a transition from diesel 
toward petrol.  These factors will be largely due 
to the change in the make-up of Council’s fleet. 
 

    

2.1 Purchased energy – electricity use 42.99 36.41 6.58 18%  
There was an increase in activity, with Council 
assets consuming 589,768 kWh in FY24, 
compared with 490,683 in the baseline year.  The 
Stead Street pump house was the most 
significant contributor consuming an extra 73,060 
kWh. 
 

    

3.1 Transportation and related services 545.74 420.92 124.82 30%  
There were increases in aircraft services and 
vehicle transport, however the most significant 
contributor was heavy haulage which was rock 
transportation relating to flood bank works and 
construction. 
 

    

3.3 Business Travel 69.25 89.04 -19.79 -22%  
While emissions were down, this was due to a 
change in MfE’s emission factor, as actual air 
travel activity was 304,487 passenger.kms, up 
from 268,841 passenger.kms in the baseline year. 
 

    

4.1 Works related products and services (BAU) 
 

740.78 479.47 261.31 55% 
 There has been a swing from 4.5 Capital and 

extraordinary projects (works) activity which 
accounts for much of this increase.  Included 
within the swing is the Undaria Works activity, 
which has reduced to a BAU level and been 
included within this subcategory. 
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In addition, there has been an increase in the 
amount of works activity, in particular 
excavation activity, which was up on the 
baseline year. 
 

4.5 Capital and extraordinary projects (works)  365.84 520.55 -154.71 -30% 
 There has been a swing to 4.1 Works related 

products and services (BAU), which offsets 
this reduction.  Included within the swing is 
the Undaria Works activity, which has reduced 
to a BAU level and been removed from this 
subcategory. 
 

     

4.6 Embodied emissions on capital construction 
materials 

 65.50 294.78 -229.28 -78% 

 This reduction is reflective of the substantial 
reduction in the amount construction 
materials (concrete and steel) used in the 
Stead Street pump house.  
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3. Defining Boundaries 
The purpose of defining boundaries is to provide transparency of what is included within an 
organisation’s GHG emissions baseline report. This will prevent double counting (i.e. counting by 
multiple organisations) and assist the production of future GHG emission reports. 
 

Organisational Boundary 
The organisational boundary is the boundary of the organisation as it applies to the measurement of 
GHG emissions. This typically aligns with legal and organisational structures. 
 
An organisation may set its boundaries by one of the following approaches: 

1. Control - the organisation accounts for 100 % of the GHG emissions and removals over which 
it has financial or operational control.  The organisation can choose between financial or 
operational control. 

2. Equity share - the organisation accounts for its portion of GHG emissions and removals from 
respective operations that it has a share of ownership. 
 

To seek consistency and alignment among local councils, a staff inter-agency group was established 
(as a sub-group of the staff-level Regional Climate Change Working Group). The group has agreed to 
apply the operational control approach to establishing organisational boundaries. 
   
Under this approach councils include 100 % of an organisation’s GHG emissions within its 
organisational boundary when it has operational control over the organisation. Operational control 
has been defined as the authority (or greatest authority) to introduce and implement operating 
policies, health and safety policies, or environmental policies. 
 
To ensure consistent treatment among the inter-agency group, the group developed an Inter-Agency 
Organisational GHG Boundaries diagram (appendix 1), setting out the agreed treatment of agencies 
the inter-agency group have in common. 
 
For organisations that Council is involved with, but does not have operational control, it could look to 
influence the organisation to self-report its GHG emissions and removals. 
 
Environment Southland’s Organisational Boundary is set out in figure 1. While Council is involved 
with a range of organisations, the only one that meets the control criteria and is included within its 
organisational boundary is Emergency Management Southland. 
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Figure 1. ES’s Organisational Boundary 
 

Emergency Management Southland 
Emergency Management Southland (EMS) is co-funded by the region’s councils and its financial 
results are apportioned to all councils, however the EMS Joint Arrangement states that Environment 
Southland (ES) will provide operational management, giving ES operational control in accordance 
with the organisational boundary approach. Consequently, EMS has been included with Environment 
Southland's organisational boundary. 
 

South Port NZ Limited (SPNZ) 
Environment Southland holds a majority equity stake in SPNZ (66.48 %) and is instrumental in 
appointing its governance, however SPNZ is a publicly listed company on the NZX stock exchange and 
Council ensures that it remains at arm’s length and has no operational involvement. 
 

Regional Software Holdings Limited 
Environment Southland is a minor stakeholder without operational control. 
 

Civic Financial Services Limited 
Environment Southland is a minor stakeholder without operational control. 
 

Southland Regional Development Agency Limited (Great South) 
Environment Southland is a minor stakeholder without operational control. 
 

Whakamana te Waituna Trust 
Environment Southland provides two of six trustees, so does not hold operational control. 
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Mid Dome Wilding Trees Charitable Trust 
Environment Southland is one of several partners involved in this operation and does not have 
operational control. 
 

Bluff Maritime Museum Trust 
Environment Southland provides some governance but does not have operational control. 
 

Operational (Reporting) Boundary 
Council’s GHG Emissions Baseline report includes the emissions that are the result of operations 
within Council’s organisational boundary over the reporting period. 
 
Council’s operations include the activities of, or under the control of, Council. This includes ordinary 
operations, extraordinary operations, and capital developments. The extraordinary operations and 
capital developments are inconsistent in nature and not expected to occur year on year. They have 
been reported separately to provide transparency of standard operations. 
 
Where Council has co-funded operational services with partner agencies, the default expectation is 
that Council will account for the portion of emissions relating to its percentage of funding. For 
further explanation of the proposed approach see Proposed Approach to Co-funding with Partner 
Agencies (appendix 2).  
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4. Emission Calculation Methodology  
In general, the process for calculating the emissions is: 

1. Identify emission sources;  
2. Collect the sources activity data over the reporting period (measured by the activity unit); 

and  
3. Determine the sources emission factor (which sets out the activity unit).   

 
The GHG inventory comprises a list of the emission sources and the sources activity (measured by the 
activity unit). The source’s activity is then multiplied by the source’s emission factor to determine the 
total emissions for the source.   
 
An example being a diesel utility vehicle (an emissions source) that is driven (a source activity) and 
consumes one litre of diesel (activity unit) emits 2.68 kg CO2 e (activity unit emission factor). 
 
The emissions from all organisational sources are added to determine the total organisations 
emissions.   
 

Emission Source Identification 
The data source summary tables set out the identified emission sources within Council’s GHG 
inventory. 
 
Identifying the emission sources within some of the subcategories was relatively straight forward as 
there was either a single emission source and/or single supplier, however for many subcategories it 
required a detailed review of suppliers’ invoices to identify sources amongst the range of procured 
goods and services.   
 
The following process was used to identify sources from supplier invoices:  
 
Step 1: Obtain a full list of active suppliers for the period. 
Step 2: Identify those suppliers that are likely to use emission sources to provide the goods and 

services to Council. This included: 
 Accommodation providers (e.g. hotels, motels, motor lodges) 
 Heavy freight transporters (e.g. rock and quarry transport) 
 Heavy earthmoving vehicle users (e.g. diggers, cranes) 
 Aerial works services (e.g. helicopters, aircraft) 
 Passenger transporters (e.g. flights, taxis, rental vehicles) 
 Other suppliers deemed worthy of inclusion. 

Step 3: Identify other suppliers with annual spend over $50,000 and review their invoices to 
determine whether they have emission sources and activity.   

Step 4: Work through the identified suppliers’ invoices to obtain data on emission sources and 
source activity. 

Step 5: Compile a register of suppliers, their emission sources and their source activity. 
Step 6: Add this data into Council’s GHG inventory. 
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Supplier Data 
A significant amount of emission data was obtained from Council’s suppliers.  
 
While Council seeks robust data that provides clear visibility of emission causes that can lead to good 
decision making and emission reduction, Council also recognises the need to be pragmatic and to 
accept that suppliers often do not (yet) have the systems or processes required to capture and retain 
the required data.   
 
In instances where detailed, measured data was not available, Council has derived satisfactory data 
from calculations and extrapolations. The data quality has been disclosed in the data source 
summary tables. 
 
It is expected that the availability and quality of supplier data will improve as suppliers develop their 
GHG emissions source and activity measurement systems. As systems develop, the reporting process 
will become easier and the supplier’s data will move up Council’s data quality table (Table 2), 
improving its quality and the accuracy of Council’s emission reporting.  
 
Council has the opportunity to use its influence and procurement processes to support and 
encourage this transition. 
 

 Data Quality 
Questionable Satisfactory Robust 

Emission Source Unknown Similar Known  
Source Activity Estimated Derived Measured 
Emission Factor  Default (MfE) Measured (MfE) 

Table 2: Council’s data quality table 
 

Significance Criteria 
While compiling the GHG inventory, consideration has been given to the significance of the emissions 
source data and the source activity data. 
 
Consideration involved assessing: 

 The availability of information. 
 The volume of the emissions and its impact on the overall baseline. 
 The cost and benefit associated with obtaining better quality data. 

 
The process involved determining if the required information was readily available, and if not, then 
determining the impact of the probable emissions on the overall baseline. The approach taken to 
obtain data ensured that the effort applied to obtain it was relative to the probable impact it had on 
the baseline. 
 
Underpinning this process has been Council’s intention to be pragmatic, while providing adequate 
information to inform Council’s reduction planning.  
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Council’s GHG Inventory Framework 
Council’s GHG inventory framework sets out the identified source activity types, the emitting activity 
and the activity units that were used to measure the level of activity. The activity units are those 
used in the MfE Emission factors. 
 

Cat Classification Source activity type Activity Activity unit 
1 Direct GHG emissions 

and removals 
   

1.1  Stationary combustion  Diesel used L 
1.2  Stationary combustion Wood used Kg 
1.3  Transport fuel Petrol and 

diesel used 
L 

1.4  Refrigerant gases Gases leaked L 
1.5  Forestry – natural Regeneration Hectares 
1.6  Forestry – managed Land use 

change 
Hectares 

2 Indirect GHG emissions 
from purchased energy 

   

2.1  Purchased energy Electricity 
used 

KWh 

3 Indirect GHG emissions 
from freight and 
transportation 

   

3.1  Transportation and related 
services: 
Heavy haulage 
Vehicle transport fuel 
Helicopter services 
Aircraft services 

 
 
Transport 
Diesel used 
Flight time 
Av gas used 

 
 
L 
L 
Hours 
L 

3.2  Freight of other goods Transport T.km 
3.3  Business travel 

 
Air travel 
Hotel nights 
Rental 
Taxi 

Passenger.km 
Guest nights 
Km 
$ 

3.4  Employee commuting to work Fuel used L 
3.5  Employee work from home Electricity and 

waste 
Days 

4 Indirect GHG from 
products and services 

   

4.1  Works related products and 
services: 
Earthmoving works 
Tractor services 

 
 
Diesel used 
Diesel used 

 
 
L 
L 
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4.2  Energy transmission and 
distribution losses 

Electricity 
used 

KWh 

4.3  Provision of water supply Water used Staff No. 
4.4  Disposal of solid and liquid 

waste 
Solid waste 
Liquid waste 

Kg 
Staff No. 

4.5  Capital construction and 
extraordinary project works 

Diesel used 
Transport 

L 
L 

4.6  Embodied emissions in capital 
construction materials 

Various Various 

 
 

Emission Source Exclusions 
The following emissions have been excluded from the GHG baseline: 
 

Potential emission source Reason for exclusion 
Category 3: Freight of other goods 
(subcategory 3.2). 
 

Council’s freight of other goods was 
insignificant with limited available data. 
 

Embodied emissions in purchased goods (non-
capital). 
 
NB. Embodied emissions in purchased goods 
(capital) are included in subcategory 4.6. 
 

Council was unable to obtain meaningful data 
on the embodied emissions relating to its 
purchase of non-capital goods and, as its 
objective is to obtain emission transparency to 
inform reduction activity, Council has opted not 
to include spend based emission factor 
calculations. 
 

Category 5: Indirect GHG emissions associated 
with the use of products from the 
organisation. 
 

This category does not apply to Council as it 
does not produce products.   

Category 6: Indirect GHG emissions from other 
sources. 
 

No other sources are known. 

Emissions from leasehold land owned by 
Council   

Council does not have direct operational control 
over the leaseholder’s activity so, in accordance 
with the Organisational Boundary criteria set in 
Section 3, this has been excluded as outside of 
Council’s organisational boundary.   
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5. GHG Inventory 
GHG Emissions Report for the year ended 30 June 2024 
(the following report presents the total of each category and subcategory of Council’s GHG inventory.)  

EMISSIONS 
(measured in tonnes p.a.) 

  CO2e 
TOTAL 

Carbon  
dioxide 

CO2 

Methane 
CH4 

Nitrous 
Oxide 

N2O 
  DIRECT EMISSIONS           
1 Category 1: Direct emissions and removals 

    

1.1 Stationary combustion - Diesel 
 

0.18 0.18 0.00 0.00 
1.2 Stationary combustion - Biomass (N2O and CH4) 2.41 0.00 2.14 0.27 
1.3 Transport fuel 

 
201.41 197.25 0.78 3.46 

1.4 Refrigerant and other gases 
 

0.00 0.00 0.00 0.00 
1.5 Forestry - natural (removal) 

 
-189.53 -189.53 0.00 0.00 

1.6 Forestry - managed (land use changes) 
 

0.00 0.00 0.00 0.00  
Total direct emissions and removals 

 
14.47 7.90 2.92 3.73        

  INDIRECT EMISSIONS           
2 Category 2: Indirect emissions from purchased 

energy 

    

2.1 Purchased energy - electricity use 
 

42.99 41.40 1.53 0.05  
Total indirect emissions from purchased energy 42.99 41.40 1.53 0.05        

3 Category 3: Indirect emissions from freight and transportation 
   

3.1 Transportation and related services 
 

545.74 538.57 0.65 6.82 
3.2 Freight of other goods 

 
0.00 0.00 0.00 0.00 

3.3 Business travel 
 

69.25 68.97 0.02 0.37 
3.4 Employee commuting to work 

 
231.28 223.75 2.12 5.60 

3.5 Employee working from home 
 

0.71 0.69 0.03 0.00  
Total indirect emissions from freight and 
transportation 

846.98 831.98 2.82 12.79 

       

4 Category 4: Indirect emissions from products and services 
   

4.1 Works related products and services 
 

740.78 729.72 1.11 10.34 
4.2 Energy transmission and distribution losses 

 
3.14 3.03 0.12 0.00 

4.3 Provision of water supply 
 

0.27 0.26 0.01 0.00 
4.4 Disposal of solid and liquid waste 

 
5.87 0.36 4.14 1.37 

4.5 Capital and extraordinary projects (works) 
 

365.84 360.38 0.55 5.11 
4.6 Embodied emissions on capital construction 

materials 
65.50 65.50 0.00 0.00 

 
Total indirect emissions from products and 
services 

1,181.40 1,159.25 5.93 16.82 

 
 
Total Organisational GHG Emissions 

 
 

2,085.84 

 
2,040.53 

 
13.20 

 
33.39 
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 DIRECT EMISSIONS IN TONNES OF CO2 FROM 
BIOMASS 

     

 Biogenic GHG emissions (outside of boundary) 
- Biomass CO2 

 28.56 28.56   

       
 LIABILITY TYPE      
 Contingent liability (carbon sequestered since 

the base year) 
 -379.18    

       
 

 
 
Graph 2: Tonnes of CO2e by subcategories 
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6. Data Source Summary Tables 
The following tables set out the details relating to the data source activity types included in Councils GHG 
inventory. 
 

Category 1: Direct GHG emissions and removals 
 

1.1 Stationary combustion – Diesel 
Sources included: Emergency generator based at Price Street. 
Activity data: Supplier invoiced litres. 
Data quality: Robust data obtained. 
Emission factor: MfE Summary of Emission Factors 2024 – Fuel Table. 

 

1.2 Stationary combustion – Biomass 
Sources included: Heating boiler based at Price Street. 
Activity data: Supplier invoiced wood volume. 
Data quality: Satisfactory / robust derived data obtained. The activity data was 

received as wood volume and was converted to weight on the basis of 
1m3 equals 210kg. 

Emission factor: MfE Summary of Emission Factors 2024 – Fuel Table. 
Comments: As per the MfE emissions factors, the GHG calculation includes the CH4 

and N2O emissions but excludes the CO2 emitted. For transparency the 
CO2 is shown separately as Direct emissions of CO2 from Biomass. 

 

1.3 Transport fuel 
Sources included: All vehicles owned and leased by Council. 
Activity data: Supplier invoiced litres. 
Data quality: Robust data obtained. 
Emission factor: MfE Summary of Emission Factors 2024 – Fuel Table. 

 
1.4  Refrigerant and other gases 

Sources included: All heat pumps and refrigeration appliances on Council premises. 
Activity data: Activity is measured based on gas top ups provided by suppliers.  
Data quality: No data available as there was no activity in the reporting period. 
Emission factor: MfE Summary of Emission Factors 2024 – Refrigerant Table. 
Comments: MfE guidance recommends the use of a top up activity method where we 

determine leakage by the amount of gas required to fill the equipment. 
 

1.5  Forestry - Natural 
Sources included: All Council owned natural forests and high value asset (HVA) sites. 
Sources excluded: Managed forests. 
Activity data: Hectares of regenerating forestry that comply with specified size and age 

criteria were obtained from Council’s Biodiversity HVA register.  
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Data quality: Satisfactory / robust derived data obtained. 
Emission factor: MfE Summary of Emission Factors 2024 – Agriculture, Forestry and Land 

Use Table.   
Pre 1990 regenerating natural forest factors were used. 

Comments: Where the mean height of a forest area is less than its expected maturity 
height, it has been assumed that the forest is between 30 – 100 years old 
and therefore regenerating.   

 

1.6  Forestry – Managed (land use changes) 
Sources included: All Council owned managed forests. 
Sources excluded: Natural forests. 
Activity data: Hectares of land use changed, however there were no changes this year 

so there was no activity.  
Data quality: No data available as there was no activity in the reporting period. 
Emission factor: MfE Summary of Emission Factors 2024 – Agriculture, Forestry and Land 

Use Table. 
Comments: Council has applied the averaging accounting method. Under this 

approach Council will account for land use changes, which includes the 
removals resulting from the first rotation of a newly planted forest. 
Council will hold those removals until there is another land use change 
such as deforestation, when Council will then account for the emissions. 
Under this approach there is no requirement to account for activity that 
is not land use change, such as subsequent harvesting and replanting of 
rotations of the managed forest.  

 

Category 2: Indirect GHG emissions from purchased energy 
 

2.1  Purchased energy 
Sources included: All Council owned and operated properties, including various powered 

monitoring sites. 
Sources excluded: Council leased out properties as Council does not control usage. 
Activity data: KWh obtained from supplier invoices. 
Data quality: Robust data obtained. 
Emission factor: MfE Summary of Emission Factors 2024 – Purchased Energy Table. 

 

Category 3: Indirect GHG emissions from freight and transportation 
 

3.1  Transportation and related services 
Council engages contractors to provide a range of services for the community. The tables set out the 
primary freight and transportation related services and the approach towards determining the 
associated emissions. 
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Sources included: Heavy truck haulage. 
Activity data: Litres of diesel used was obtained from some suppliers, and for others 

the dollar spend on invoice was converted, at a standard haulage rate, to 
litres of diesel used. 

Data quality: Robust / satisfactory derived data obtained. 
Emission factor: MfE Summary of Emission Factors 2024 – Road Freight Table. 

 
Sources included: Vehicles used for passenger transport. 
Activity data: Kms travelled were obtained from supplier invoices. 
Data quality: Robust / satisfactory derived data obtained. The vehicles were taken to 

be diesel utilities. 
Emission factor: MfE Summary of Emission Factors 2024 – Passenger Transport Table. 

 
Sources included: Helicopter services. 
Activity data: Activity hours were obtained from supplier invoices. If hours weren’t 

available a standard hourly rate was applied to determine activity hours. 
Data quality: Satisfactory derived data obtained. An AS350B Squirrel was deemed to 

be the standard emission source. 
Emission factor: MfE Summary of Emission Factors 2024 – Helicopter Table. 

 
Sources included: Aircraft services. 
Activity data: Suppliers advised aviation gas litres used. 
Data quality: Robust data obtained.  
Emission factor: MfE Summary of Emission Factors 2024 – Fuel Table. 

 

3.2  Freight of other goods 
Sources included: There were no significant sources of other freight. 
Activity data: No significant activity. 
Data quality: No data obtained.  
Emission factor: MfE Summary of Emission Factors 2024 – Road Freight Table. 

 

3.3  Business travel 
Sources included: Business travel – including flights, taxis, rentals, and accommodation. 
Sources excluded: Work related travel. 
Activity data: Flights = passenger.km 

Taxis = dollars spent (incl GST) 
Rental = kms 
Accommodation = room nights 

Data quality: Robust data obtained from a range of suppliers.  
Emission factor: MfE Summary of Emission Factors 2024 – Various Tables. 
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3.4  Employee commuting to work 

Sources included: Staff and councillors commuting to and from work and using their private 
vehicle for council work. 

Activity data: Kms travelled in private vehicles, obtained from staff survey and expense 
claim forms. 

Data quality: Satisfactory data obtained with the survey achieving a 64% response rate 
that was extrapolated to represent all staff. 

Emission factor: MfE Summary of Emission Factors 2024 – Private Transport Table. 
 

3.5  Employee working from home 
Sources included: Home emissions relating to staff working from home. 
Sources excluded: Partial WFH days. 
Activity data: Work from home days, obtained from staff survey. 
Data quality: Satisfactory data obtained with the survey achieving a 64% response rate 

that was extrapolated to represent all staff. 
Emission factor: MfE Summary of Emission Factors 2024 – Work from Home Table. 

 

Category 4: Indirect GHG emissions from products and services 
 

4.1  Works related products and services 
Council engages contractors to provide a range of products and services for the community. The 
tables set out the primary works related products and services and the approach towards 
determining the associated emissions. 
 

Sources included: Earthmoving works. 
Activity data: Activity hours were obtained from supplier invoices. If hours weren’t 

available a standard hourly rate was applied to determine activity hours. 
Data quality: Satisfactory derived data obtained. A 20T excavation digger was deemed 

to be the standard emission source, which uses an average of 14 litres of 
diesel per hour.  

Emission factor: MfE Summary of Emission Factors 2024 – Fuel Table. 
 

Sources included: Tractor services (includes mowing). 
Activity data: Activity hours were obtained from supplier invoices. 
Data quality: Satisfactory derived data obtained. A 30 HP tractor was deemed to be 

the standard emission source, which uses an average of 6.6 litres of 
diesel per hour. 

Emission factor: MfE Summary of Emission Factors 2024 – Fuel Table. 
 

4.2  Energy transmission and distribution losses 
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Sources included: All Council owned and operated properties, including various powered 
monitoring sites. 

Sources excluded: Council leased out properties as Council does not control usage. 
Activity data: KWh obtained from supplier invoices. 
Data quality: Robust data obtained. 
Emission factor: MfE Summary of Emission Factors 2024 – Energy T&D Table. 
Comments: This category covers energy loss when purchased energy is transported 

from point of generation to Council owned locations. 
 

4.3  Provisions of water supply 
Sources included: Usage of water at all Council owned and operated properties.  
Sources excluded: Council leased out properties as Council does not control usage. 
Activity data: Based on per capita calculations. 
Data quality: Satisfactory data obtained. 
Emission factor: MfE Summary of Emission Factors 2024 – Water Supply Table. 

 

4.4  Disposal of solid and liquid waste 
Sources included: Solid and liquid wastage from all Council owned and operated properties.  
Sources excluded: Council leased out properties as Council does not control usage. 
Activity data: Based on per capita calculations. 
Data quality: Questionable / satisfactory data obtained. 
Emission factor: MfE Summary of Emission Factors 2024 – Waste Table. 

 

4.5  Capital construction and extraordinary projects 
Sources included: Capital construction of: Stead St Pump House, Stop Bank development and 

extension works.  
Sources excluded: Typical annual stop bank maintenance. 

The embodied emissions in the significant capital materials as these are 
reported separately in 4.6 Embodied emissions on capital construction 
materials. 

Activity data: Various. 
Data quality: Various. 
Emission factor: MfE Summary of Emission Factors 2024 – Various Tables. 
Comments: The timing of the activity relating to capital projects has been included 

when the materials were delivered (as per invoice date) or when the 
services were performed. 

 
4.6  Embodied emissions on capital construction materials 

Sources included: Significant construction materials used in the Stead Street Pump House 
project. 

Activity data: Based on volumes of concrete and steel materials used in the 
construction. 

Data quality: Robust data obtained. 
Emission factor: CO2NSTRUCT embodied emissions tool. 
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Comments: The timing of the activity relating to capital projects has been included 
when the materials were delivered (as per invoice date) or when the 
services were performed. 

 

Direct emissions of CO2 from biomass 
 

Biogenic GHG emissions (outside of boundary) – Biomass 
Sources included: Heating boiler based at Price Street. 
Activity data: Supplier invoiced wood volume. 
Data quality: Satisfactory / robust derived data obtained. The activity data was 

received as wood volume and was converted to weight on the basis of 
1m3 equals 210kg. 

Emission factor: MfE Summary of Emission Factors 2024 – Fuel Table. 
Comments: As per the MfE emissions factors, the GHG calculation includes the CH4 

and N2O emissions but excludes the CO2 emitted. For transparency the 
emitted CO2 is shown here as being outside of the Council’s reporting 
boundary. 

 

Liability type 
 

Contingent liability (carbon sequestered since base year) 
Sources included: All Council owned natural forests and high value assets (HVA). 
Sources excluded: Natural forests. 
Activity data: Hectares of regenerating forestry that comply with specified size and age 

criteria were obtained from Council’s Biodiversity HVA register.  
Data quality: Satisfactory / robust derived data obtained. 
Emission factor: MfE Summary of Emission Factors 2024 – Agriculture, Forestry and Land 

Use Table. 
Comments: The liability is the sum of the annual sequestered carbon since the base 

year.  
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7. GHG Management Opportunities 
 
The following work streams will provide some opportunity for Council to improve its GHG 
management. 
 

Improve data 
Improving data availability and quality will result in better reporting efficiency and effectiveness.  
 
For some suppliers there may be a need to include emission reporting as a requirement within their 
engagement contract and for others it will merely be a request to provide specific data on their 
invoices or to collate the data elsewhere and send through periodic reports. 
 

Include GHG emissions in procurement 
There is a need for emissions to become a criteria that is considered in the scoping, design and 
procuring of services. This may include considering emission sources, source activity and total 
emissions relating to a project and setting specific emission removal requirements as part of the 
Request for Proposal (RFP), and/or evaluating suppliers’ proposals on the basis of their intended 
emission sources and expected total emissions in relation to their proposed provision of the required 
services. 
 
As noted above there will likely be a need to include emission reporting within supplier engagement 
contracts.  
 

Reduction strategies 
It is considered best practice to reduce emissions prior to undertaking activity to remove emission, 
such as planting forests. 
 
To reduce emissions consideration should be given to: 

 Reducing activity – which involves designing different, more efficient ways to achieve the 
required outcome. 

 Selecting more efficient sources – which will reduce the emissions from the activity 
undertaken. 
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8. Glossary 
Biomass Material of biological origin, excluding material embedded in geological 

formations and material transformed to fossilised material. 
CO2-e Carbon dioxide equivalent. The impact of each GHG is expressed in 

terms of its global warming potential (GWP) by converting its impact to 
a unit of CO2. CO2-e is the sum of all gases expressed in units of CO2. 

Greenhouse Gas (GHG) 
 

Gases that influence the way the Earth’s atmosphere traps heat. 
 

GHG inventory A quantification of an organisations GHG sources, sinks, emissions, and 
removals. 

Organisational 
boundary 

The boundary applied to measure GHG emissions. Typically aligning 
with a legal or organisational structure. 

Operating (reporting) 
boundary 

The grouping of emissions sources to be included within the report, 
which include direct and indirect emissions that the organisation 
controls or influences. 

Sequestered carbon The CO2 removed from the atmosphere and captured in a GHG 
reservoir. 
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9. Appendices 
Appendix 1: Inter-Agency Organisational GHG Boundaries 

 
 

Emergency Management Southland 
Emergency Management Southland (EMS) is co-funded by the region’s councils and its financial 
results are apportioned to all councils, however the EMS Joint Arrangement states that Environment 
Southland (ES) will provide operational management, giving ES operational control in accordance 
with the agreed inter-agency organisational boundary approach. Consequently, 100 % of EMS is 
included within Environment Southland's organisational boundary. 
 

Great South (Southland Regional Development Agency Limited) 
All councils are shareholders in Great South with varying financial obligations, but no council has 
direct operational control. Consequently, Great South is outside of each council’s organisational 
boundary. 
 

Civic Financial Services Limited 
All councils are shareholders in Civic Financial Services, but no council has direct operational control. 
Consequently, Civic Financial Services is outside of each council’s organisational boundary. 
 

WasteNet Southland 
WasteNet is a joint committee of the Invercargill City, Southland District, and Gore District councils to 
provide the co-ordinated delivery of waste management and minimisation services across Southland. 
All three territorial authorities have representation in the governance group and have influence, but 
not operational control, over kerbside collection and the disposal of waste via the procurement of 
services. Consequently, WasteNet and its contractors remain outside the councils’ organisational 
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boundaries. The creation and processing of waste and recycling is outside of each council’s reporting 
boundary; however, each council is responsible for the collection, transfer, and transport of waste 
services by contractors and will include their portion of those procured services within their 
reporting boundaries. 
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Appendix 2: Approach to co-funding with partner agencies 
(Partner agencies largely being local and central government agencies.) 
 

Principle 
Where Council is procuring operational services of a significant nature, the suppliers' operational 
emissions per dollar of funding will be used as the basis of attributing the emissions to each co-
funder that is significantly influencing the operations and the procuring of the services. 
 
If a co-funder is providing funds as a donation or a grant and is not significantly influencing the 
operations or procurement of services, emissions will be allocated amongst the remaining 
significantly influential co-funders.   
 
The co-funding principles provide a default expectation; however, the approaches should be 
discussed during the development of the funding agreement and an allocation method agreed upon 
and written into the agreement. The overriding principle is that whichever approach is likely to result 
in better inclusion of emissions as a decision-making factor is the one that should be selected. 
 

Rationale 
There will often be a relationship between the emissions from the service and the cost of the service. 
The emissions per dollar allocation method allows each co-funder to jointly take responsibility for the 
emissions associated with the operation. This facilitates constructive discussion during the Request 
for Proposal evaluation phase as to the emissions related to the cost of the service and the selection 
of the best overall service provider with due consideration of emissions. If this approach is not taken, 
there is a risk of tension with some co-funders opting for the lower cost option with no consideration 
for the emissions. 
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Appendix 3: Toitu Verification Statement 
 

 

INDEPENDENT AUDIT OPINION 

Toitū Verification 

TO THE INTENDED USERS  

OrganisaƟon subject to 
audit: 

Audit Criteria: 

 

 
Responsible Party:  

Intended users:  

Registered address:  

Inventory period:  

Inventory report: 

Environment Southland (Southland Regional 
Council) 

ISO 14064-1:2018 

ISO 14064-3:2019 

Audit & CerƟficaƟon Technical Requirements 
3.0 

Environment Southland (Southland Regional 
Council) 

Council and staff 

220 North Road, Waikiwi, Invercargill, 9810, New 
Zealand 

01/07/2023 - 30/06/2024 

ES GHG Emissions 2024 Report.pdf 
 
We have reviewed the greenhouse gas emissions inventory report (“the inventory report”) for 
the above named 
Responsible Party for the stated inventory period.   
 

 RESPONSIBLE PARTY'S RESPONSIBILITIES 
The Management of the Responsible Party is responsible for the preparation of the GHG 
statement in accordance with ISO 14064-1:2018. This responsibility includes the design, 
implementation and maintenance of internal controls relevant to the preparation of a GHG 
statement that is free from material misstatement. 
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VERIFIERS' RESPONSIBILITIES 
Our responsibility as verifiers is to express a verification opinion to the agreed level of assurance 
on the GHG statement, based on the evidence we have obtained and in accordance with the 
audit criteria. We conducted our verification engagement as agreed in the audit letter, which 
define the scope, objectives, criteria and level of assurance of the verification.  
 
The International Standard ISO 14064-3:2019 requires that we comply with ethical 
requirements and plan and perform the verification to obtain the agreed level of assurance that 
the GHG emissions, removals and storage in the GHG statement are free from material 
misstatement. 
 
Reasonable assurance is a high level of assurance, but is not a guarantee that an audit carried 
out in accordance with the ISO 14064-3:2019 Standards will always detect a material 
misstatement when it exists. The procedures performed on a limited level of assurance vary in 
nature and timing from, and are less in extent compared to reasonable assurance, which is a 
high level of assurance. The procedures performed on a limited level of assurance vary in nature 
and timing from, and are less in extent compared to reasonable assurance, which is a high level 
of assurance. Misstatements are differences or omissions of amounts or disclosures, and can 
arise from fraud or error. Misstatements are considered material if, individually or in the 
aggregate, they could reasonably be expected to influence the decisions of readers, taken on 
the basis of the information we audited. 
 
GHG quantification is subject to inherent uncertainty because of incomplete scientific 
knowledge used to determine emissions factors and the values needed to combine emissions 
of different gases. 
 

BASIS OF VERIFICATION OPINION 
We believe that the audit evidence we have obtained is sufficient and appropriate to provide a 
basis for our opinion. 
 

 VERIFICATION 
We have undertaken a verification engagement relating to the Greenhouse Gas Emissions 
Inventory Report (the ‘Inventory Report’)/Emissions Inventory and Management Report of the 
organisation listed at the top of this statement and described in the emissions inventory report 
for the period stated above.  
 
The Inventory Report provides information about the greenhouse gas emissions of the 
organisation for the defined measurement period and is based on historical information. This 
information is stated in accordance with the requirements of International Standard ISO 14064-
1 Greenhouse gases – Part 1: Specification with guidance at the organisation level for 
quantification and reporting of greenhouse gas emissions and removals (ISO 14064-1:2018). 
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VERIFICATION STRATEGY 
Our verification strategy used a combined data and controls testing approach. Evidence-
gathering procedures included but were not limited to: 
 

 activities to inspect the completeness of the inventory; 
 interviews of site personnel to confirm operational behaviour and standard 

operating procedures; —sampling of fuel records to confirm accuracy of source 
data into calculations; 

 recalculation of emissions; 
 review and confirmation of emission factor application; 
 sampling of supplier and contractor invoices for accuracy of data transfer; 
 testing of assumptions on relationship between $ expenditure and fuel use; 
 reconciliation of business travel emissions; 
 recalculation of energy usage; 
 examination of staff commuting related emissions; 
 review of assumptions related to type of machinery usage. 
 The data examined during the verification were historical in nature. 

 
QUALIFICATIONS TO VERIFICATION OPINION 

The following qualifications have been raised in relation to the verification opinion: 
Category 3 and 4 emission sources for purchased goods & services are heavily assumptions 
based, using dollar spend data and an industry average to estimate emissions.  Changes in 
assumptions could significantly impact the measurement of these emissions. 
 

VERIFICATION LEVEL OF ASSURANCE 
 tCO2e 

LocaƟon based 
Level of Assurance 

 Direct Emissions:  

 Category 1  204.00 Reasonable  

 Indirect emissions from imported energy:  

 Category 2  42.99 Reasonable  

 Indirect emissions from transportaƟon  

 Category 3 freight and 
business travel 69.25 Reasonable 

 Indirect emissions from products used by organisaƟon:  

 Category 3 excluding freight 
and business travel 777.73 Limited 

 Indirect emissions from products used by organisaƟon:  

 Category 4  1,181.40 Limited 

 Indirect emissions from other sources:  

 Total gross emissions 2,275.38  

Category 1 removals  -189.53 Limited 

 Total net emissions 2,085.84  
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RESPONSIBLE PARTY’S GREENHOUSE GAS ASSERTION (CERTIFICATION CLAIM) 

Southland Regional Council trading as Environment Southland has measured its greenhouse gas 
emissions in accordance with ISO 14064-1:2018 in respect of the operational emissions of its 
organisation. 
 

VERIFICATION CONCLUSION  
We have obtained all the information and explanations we have required. In our opinion, the 
emissions, removals and storage defined in the inventory report, in all material respects:  
 
 comply with ISO 14064-1:2018 ; and 
 provide a true and fair view of the emissions inventory of the Responsible Party for the stated 

inventory period. 
 

OTHER INFORMATION  
The responsible party is responsible for the provision of Other Information to meet Programme 
requirements. The Other Information may include climate related disclosures around 
Governance, Strategy and Risk management, emissions management, reduction plan and 
purchase of carbon credits, but does not include the information we verified, and our auditor’s 
opinion thereon. 
 
Our opinion on the information we verified does not cover the Other Information and we do 
not express any form of audit opinion or assurance conclusion thereon. Our responsibility is to 
read and review the Other Information and consider it in terms of the programme 
requirements. In doing so, we consider whether the Other Information is materially inconsistent 
with the information we verified or our knowledge obtained during the verification.  
 
Verified by:   Authorised by:  

Name: 
PosiƟon:  
Signature:   

 
 
Date verificaƟon audit:  
Date opinion expressed:  

Tom Worley 
Verifier, Toitū 
Envirocare 

 
17 September 2024 
1 October 2024 

Name:  
PosiƟon: 
Signature:   
 
 
Date:  

Billy Ziemann 
CerƟfier, Toitū Envirocare 

 
 11 October 2024 

 
 

Climate Change Subcommittee - Agenda - 6 November 2024 Attachment 9.1.1

Environment Southland (Southland Regional Council) Page 46



Climate Change Subcommittee - Agenda - 6 November 2024  

Environment Southland (Southland Regional Council) Page 47

9.2 Presentation by National Public Health Service

9.2 Presentation by National Public Health Service
Report by: Anke Habgood, Senior Strategy Advisor
Approved by: Rachael Millar, General Manager Strategy, Policy & Science
Report Date: 24 October 2024

Purpose
For the National Public Health Service (NPHS) to present the Climate Change and Health in Waitaha 
Canterbury report – May 2023.  

To consider the relationship between climate change impacts and health for the Murihiku Southland region.

Summary
The Climate Change and Health in Waitaha Canterbury report identifies linkages between external climate 
change hazards and impacts with health and wellbeing impacts within our communities. 

Being aware of these connections will support Environment Southland staff and Councillors understand the 
social and health related impacts that are likely to be anticipated in Southland as our climate changes. 
Furthermore, health related impacts will be able to be considered in decision making.

Recommendation
It is recommended that the Climate Change Subcommittee resolve to:
1 Receive the report - Presentation by National Public Health Service.

Background
Earlier this year, the National Public Health Service (NPHS) was a submitter on the Regional Climate Change 
Strategy.  The NPHS are most concerned about the health and wellbeing impacts on people from climate 
change.

The NPHS was supportive of the Regional Climate Change Strategy and the regional collaborative approach 
being undertaken.  The NPHS also signaled their interest in becoming a part of this regional collaboration to 
support the consideration of a health lens over climate change actions as they are developed.  

In May 2023, the Policy and Information teams of the National Public Health Service produced the ‘Climate 
Change and Health in Waitaha Canterbury’ report.  This report is attached in appendix 1. 

The Waitaha report is a health impact assessment in relation to climate change for the Canterbury region.  A 
key diagram that illustrates the relationship between climate hazards and health / wellbeing impacts is 
below. 
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The NPHS have been invited to attend the Environment Southland Climate Change Sub-committee meeting 
to present their perspective on the relationship between climate change impacts and health.  

This will also enable an opportunity to consider how continued collaboration with the NPHS may assist in 
developing a regional response to our changing climate.

Fit with strategic framework
OUTCOME CONTRIBUTES DETRACTS NOT APPLICABLE
Managed access to quality natural resources X
Diverse opportunities to make a living X
Communities empowered and resilient X
Communities expressing their diversity X

Attachments
1. Climate Change Health Waitaha Canterbury [9.2.1 - 98 pages]



Climate Change and Health in 
Waitaha Canterbury 

A scoping and profiling report to inform Health Impact 
Assessment 

Prepared by the Policy & Information 

Teams, 

Te Mana Ora 

National Public Health Service 

May 2023 
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Purpose of this report 
The central purpose of this report is to increase understanding of the interactions between people, the 
environment, and the climate in Waitaha Canterbury – to provide planners and decision-makers and the 
wider community with information that can shape the development of effective responses to climate 
change.  

The scope and extent of climate-related health and wellbeing impacts can be strongly influenced by 
location and it is important that regional-level adaptation strategies are matched to the specific geographic 
and demographic characteristics of the Waitaha Canterbury region. This report presents the interim 
findings of a scoping and profiling assessment that outlines the connections between climate change and 
health, relevant to the people of Waitaha Canterbury. This report does not specifically cover adaptation or 
mitigation/transition risks; however, this report does provide some commentary on adaptation and 
mitigation strategies that could help reduce the health and wellbeing impacts of climate1.  

This report describes a range of climate change related determinants of health – incorporating broad 
perspectives of health and wellbeing. This report encompasses the first steps of assessing the health and 
wellbeing impacts of climate change across Waitaha Canterbury and the potential effects on the health and 
wellbeing of the population and the distribution of those effects within the population [2]. 

1 Risks associated with the transition to a low carbon economy. 

About this report 
This report was developed by the Policy and Information Teams, Te Mana Ora | Community and Public Health, National Public 
Health Service, Te Whatu Ora: to support decision making and long-term planning. This work evolved from preliminary   
conversations with staff at the Christchurch City Council and Environment Canterbury, who were interested in Waitaha 
Canterbury-specific information on the health and wellbeing impacts of climate change. Additionally, the report aimed to 
incorporate and highlight Māori perspectives and the health and wellbeing implications of climate change for Māori.  

This scoping and profiling interim report is not a completed Health Impact Assessment (HIA), as the assessment/quantification 
of the identified impacts is yet to be undertaken for Waitaha Canterbury. However, the report  collates and summarises key 
information to help local planners and decision makers plan for health and wellbeing risks of climate change in Waitaha 
Canterbury and represents the first step in completing a Health Impact Assessment. 
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Introduction 
Anthropogenic climate change is a global public health emergency. It poses both a major threat and a 
major opportunity for planetary health and health equity [3]. Addressing the threat and realising the 
opportunity to improve health and wellbeing requires global action by governments and non-government 
organisations at all levels and will only be achieved in close collaboration with the community. More 
progress is needed to ensure that action is delivered at the scale and pace required to prevent the most 
significant harmful impacts that could arise as a result of climate change [4].  

A determinants of health approach 

Many factors affect people’s health2 and wellbeing. Climate change impacts our health and wellbeing in 
many ways - one way to consider the factors which influence our health and wellbeing is through a 
determinants of health approach. Figure 1 shows the main factors that affect the health of individuals and 
communities. In this report, the organisation and presentation of information has been guided by this 
framework, where it has been practical to do so.  

    Source: Barton and Grant, A health map for the local human habitat [7] 

The figure shows a map of the determinants of health developed by Barton and Grant (2006) from an 
earlier concept "A socio-environmental model of health" by Dahlgren and Whitehead (1991)[8]. Barton and 
Grant place individuals' age, sex (at birth) and hereditary characteristics in the centre of the figure, as their 

2 There will likely be differences in peoples’ use of, and understanding of, the term ‘Health’. As a point of reference, the 1986 WHO definition is 
provided here — ‘Health is a resource for everyday life, not the objective of living. Health is a positive concept emphasizing social & personal 
resources, as well as physical capabilities’ [5. WHO. The Ottawa Charter for Health Promotion; 1986; Ottawa. World Health Organization. Also see 
[6. Huber M, Knottnerus JA, Green L, Horst Hvd, Jadad AR, et al. (2011) How should we define health? BMJ 343: d4163. 

Figure 1:  Barton and Grant’s (2006) ‘map’ of the determinants of health 
communities 
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influence on health are largely fixed. Surrounding them, however, are influences that are modifiable by 
policy. First, there are lifestyle/personal behaviour factors, such as smoking habits and physical activity. 
Second, individuals interact with their peers and immediate community and are influenced by them. Next, 
a person’s ability to maintain their health is influenced by their living and working conditions, and access to 
essential goods and services (next two layers). Next, a person’s ability to maintain their health is influenced 
by the natural environment, including natural habitats – air, water, and land. Finally, the global ecosystem 
(including climate change) exerts influence over all the inner layers – shaping economic, cultural and 
environmental factors in the overall society. The model emphasises interactions: individual lifestyles are 
embedded in social norms and networks, and in living and working conditions, which in turn are related to 
the wider socioeconomic and cultural environment. The determinants can be positive/protective factors, or 
risk factors [8, 9]. Risk factors or risk conditions (e.g., polluted air, socioeconomic deprivation) cause or 
contribute to health problems and diseases that are potentially preventable. Protective factors are factors 
that eliminate or reduce the the risk of disease (e.g., healthy diet, immunisation, social support, sense of 
purpose). The importance of the contribution of different risk factors to the total burden of disease should 
be assessed so that priorities can be set and appropriate interventions and strategies developed [8]. 

Social gradients in health 

Social gradients in health and wellbeing are evident within most countries, including Aotearoa New 
Zealand. The observed pattern is one of generally poorer health and wellbeing and a shorter lifespan being 
associated with each successively less advantaged position in any given system of social stratification [10]. 
There is increasing interest in how to identify and respond to variations in health and wellbeing outcomes 
that are unjust and occur due to modifiable causes that are not related to personal choice. The literature 
on the social determinants of health [e.g., 11, 12-15] points to substantial and unjust differences in health 
and wellbeing between different population groups, caused by modifiable social arrangements (such as 
access to healthcare or opportunity for employment) [16].  

One approach to understanding the root causes of these inequities in health and wellbeing is to focus on 
the pathways and mechanisms that bring about the social gradients [17]. Table 1 and Figure 2 outline and 
describe five central (causal) mechanisms behind social inequities in health. The importance of a specific 
upstream ('the mechanisms of society') or downstream risk factors ('the physical and biological') can be 
different in different regions. For each of the five mechanisms, a group of interventions or policy entry 
points (A–D in Figure 2) exist. Each region needs its own assessment of which determinants of health and 
wellbeing are the most significant for the local context.  
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 Adapted from: [16, 18, 19] 

Figure 2: Five central mechanisms behind social inequities in health and associated policy entry points  
Five central causal mechanisms behind social inequality in health (1–5) and associated policy entry points (A–D) related to 
social inequality in health. Causal mechanism 1 = social stratification and the associated different levels of power and 
resources; causal mechanism 2 = effect of social position on health through differential exposure; causal mechanism 3 = 
differential vulnerability; causal mechanism 4 = differential consequences of illness; causal mechanism 5 = whereby 
consequences of illness feed back into the causal pathway and impact upon society.  
Note: this adaptation of Diderichsen et al's. 1998 diagram incorporates incremental updates from Diderichsen et al. 2001 
and 2012. 
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Adapted from: [16, 18, 19] 

Pathway Description  

1: Social stratification, 
different levels of power 
and resources 

Societies create a range of social positions, which individuals, through education and in other 
ways, try to attain. In this social stratification, education, heritage, gender, age, 
ethnicity, and health play a central role. Social position exerts a powerful influence on the type, 
magnitude and distribution of health risks experienced within different socioeconomic groups. 
Groups that are better off typically have more power and opportunities to live a healthy life 
than groups that are less privileged. The cumulative outcome of all the pathways as they 
interact and operate over a lifetime contribute to intergenerational effects. 

2: Differential exposure to 
health hazards 

Exposure to almost all risk factors (material, psychosocial and behavioural) is inversely related to 
social position – that is, the less advantaged the social position, the greater the exposure to 
different health hazards. In real life, 'long chains of causality' act through the organisation of 
labour, and social relationships assert their influence through physiological mechanisms, 
psychological processes, and/or health behaviour. 

3: Differential 
vulnerability: the same 
level of exposure leading 
to differential impacts 

The same level of exposure can lead to differential impacts between groups due to differences 
in social support systems cultural and financial support and, greater likelihood of low-income 
groups being exposed simultaneously to several (a cluster of) risk factors that reinforce each 
other (mutual interaction), and biology/heredity factors. Particularly relevant is the interaction 
between earlier exposures (pathway 1) and those that occur later in life (pathway 2). 

4: Differential illness 
consequences  

Illnesses and injuries affect survival, functional ability and quality of life as well as people’s 
opportunities to participate in work life and social life in general. These consequences are 
influenced by the social position of the individual because social position can impact access to 
treatment and rehabilitation as well as work and other demands, all of which is critical to the 
individual’s chances of returning to work despite a reduced functional ability. Barriers to 
accessing care and to the job market, even with reduced working ability, can result in large 
economic losses due to illness. 

5: Different social and 
economic effects of being 
sick; consequences for 
the individual and for 
society 

Poor health may have many adverse consequences for the life and livelihood of individuals, 
including loss of earnings from employment, loss of a job altogether, and social isolation or 
exclusion, brought about by unemployment or restrictions on activities because of the illness –
may result in a 'negative spiral'. At the same time, sick people may face additional financial 
burdens due to out-of-pocket payments for healthcare. For society, the consequences of illness 
impact upon the overall costs of illness and on supply of labour – whereby, the consequences of 
illness 'feed back' into the causal pathway and further impact upon society. 

Table 1: Mechanisms that bring about the social gradients in health, from Diderichsen et al. 1998, 2001 & 2012 

Note: this adaptation of Diderichsen et al's. 1998 table incorporates incremental updates from Diderichsen et al. 2001 & 2012. 
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Our Climate is Changing 
Global warming3 and subsequent global climate change are consequences of human-caused emissions, 
mainly from fossil fuel-based power generation and transport, agriculture, and industry, which increase the 
heat-retaining capacity of the lower atmosphere4 [20, 21]. The Intergovernmental Panel on Climate Change 
(IPCC) has concluded that unmitigated carbon emissions will lead to heating of at least several degrees 
Celsius by 2100, resulting in high impacts of local, regional, and global risks to natural ecosystems and 
human society. Climate change is part of a larger set of human-induced global environmental changes, 
which include land degradation, ocean acidification, depletions of the ozone layer, reduced soil fertility and 
fresh-water resources, and disruptions to biodiversity stocks and ecosystem functioning [20]. 

The global scale and economic intensity of contemporary human 
activity are unprecedented [22, 23]. Increasingly, interrelated and 
widespread environmental impacts are resulting from population 
growth, intensive economic activities, urbanisation, and 
consumerism [23-25]. These global changes fundamentally 
influence patterns of human health and healthcare activities [20, 
23, 26-33].  

Human activities are estimated to have already caused 
approximately 1.1°C of global warming above pre-industrial levels 
(likely range of 0.95°C to 1.2°C)5 [34, 35]. Global warming is likely 
to reach 1.5°C between 2030 and 2050, if emissions continue to 
increase at the current rate [36, 37] (Box 1). Global surface 
temperature has increased faster since 1970 than in any other 
50-year period over at least the last 2000 years. In 2019, 
atmospheric CO2 concentrations (410 parts per million) were 
higher than at any time in at least 2 million years [37]. Human-
induced climate change has already caused multiple observed 
changes in climate systems [21, 38, 39]. For example, in 2022, 
much of Aotearoa New Zealand experienced temperatures that 
were above average (+0.51°C to +1.20°C above the annual 
average) or in some parts of the country, well above average 
(>1.2°C above the annual average). Based on The National 
Institute of Water and Atmospheric Research's (NIWA’s) seven 
station series which began in 1909, the year 2022 was Aotearoa 
New Zealand’s warmest year on record and 2022 was also 
Aotearoa New Zealand’s 8th most unusually wet year on record, 
based on an analysis of NIWA’s Virtual Climate Station Network 
dating back to 1960 [40].  

Pathways limiting warming to 1.5°C will require rapid and far-
reaching transitions in energy use, land use, urban infrastructure, 
industrial systems [36], and carbon dioxide removal technologies 
[41], and limiting temperature rise to 1.5°C can only be achieved 
if global CO2 emissions start to decline well before 2030 [36]. 
Emissions reductions under Nationally Determined Contributions from signatories to the Paris Agreement 
are consistent with a global warming of 2.5-3.0°C above pre-industrial temperatures by 2100 [38]. Much 

3 In this report, the term global warming refers to a gradual increase in average global surface temperature (as one of the consequences of 
anthropogenic emissions) and the term climate change describes the resultant amplification of natural climate variability. 
4 This list only includes emissions, however, deforestation also increases the net carbon dioxide (CO2) in the atmosphere by reducing the amount of 
natural carbon dioxide removal. 
5 IPCC 2022 Working Group I, assessed this as the very likely range, or 90-100% probability.  

Box 1 
Why the 1.5°C threshold? 

At the 2015 Paris Climate 
Conference, 195 nations agreed to 
curb greenhouse gas emissions 
sufficiently to limit global warming 
to “well below” 2 degrees Celsius 
above pre-industrial levels. 
However, many nations called for 
the goal of ‘pursuing efforts to limit’ 
global temperature rise to 1.5°C 
above pre-industrial levels (the 1.5 
degrees target having first been 
proposed within UN Climate Change 
documents in 2010, or earlier). 
Subsequently, the 1.5 degrees 
target has been adopted as the 
lower temperature value in climate 
modelling scenarios.  
Current modelling highlights stark 
environmental differences between 
the two warming targets (i.e., 1.5oC 
vs. 2oC).  

However, the 2023 IPCC’s analysis 
now predicts that the 1.5° C 
temperature threshold will be 
exceeded around 2040-2050.  
The IPCC state that “negative 
emissions” will be required to bring 
the temperatures back down after 
overshooting 1.5° C. However, the 
technologies required, such as 
carbon capture and storage, are not 
yet commercially viable. 
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deeper emission reductions are needed prior to 2030 to limit warming to 1.5°C. Without these global 
actions, the world will exceed its carbon budget and may experience high levels of warming (4- 6oC) by 
2100 [36]. Warming in the range of 4–6oC will result in many populated areas of the world being unable to 
support human health and wellbeing.  

How does a changing climate impact human 
health? 
Figure 3 outlines the main categories of climate hazards and health and wellbeing impact pathways, 
including those that are direct, indirect, and those that affect (or act through) the social determinants of 
health and wellbeing. The causal links are explained in greater detail in Tables 14 to 19.  

The figure shows how climate change poses a range of threats to human health and survival in multiple, 
interacting ways. Impacts can be direct (e.g., injuries during extreme weather events such as a storms and 
floods) or indirectly mediated through the effects of climate change on ecosystems (e.g., agricultural 
losses/undernutrition, changing patterns of disease) [39, 42]. After 1·1°C warming, many anticipated 
threats have already become real-world health and wellbeing impacts. 

Figure 3: Direct and indirect effects of climate change on health and wellbeing, created from [4, 39, 42, 43]  

group (n=356)
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The scale of future risks to human health and wellbeing generally depend on numerous interactions 
between specific hazards, exposures, sensitivities, and adaptive capacity. Climate-related risks for natural 
and human systems depend largely on the future magnitude and rate of warming, geographic location, 
levels of development, and ultimately on the choices and implementation of mitigation and adaptation 
options [21, 38]. The effects of climate change are being felt today, and have been described as 
representing an ‘unacceptably high and potentially catastrophic risk to human health’ [39, p.1861] which 
‘threaten[s] to undermine the past 50 years of gains in public health’ [42, p.581]. 

Vulnerability 
In this document, a specific and narrow definition of vulnerability is applied, as set out by the IPCC: 

 ‘the degree to which a system is susceptible to or unable to cope with, adverse 
effects of climate change’ [44, p.976, 45].  

The IPCC considers vulnerability to have three component parts or dimensions: exposure, sensitivity, and 
adaptive capacity (Figure 4). Therefore, vulnerability broadly refers to the propensity of exposed elements 
such as human beings, their livelihoods and assets, to suffer adverse effects when impacted by hazard 
events [44-47]. Vulnerability is related to predisposition, susceptibilities, and capacities (see also, Table 1) 
[47]6. The concept of vulnerability stresses the fundamental importance of examining the preconditions
and context of societies and communities and elements at risk to effectively promote risk reduction and
climate change adaptation  [45]. In some locations and amongst some groups of people with high exposure,
high sensitivity, and/or low adaptive capacity, the net costs of climate change will be significantly larger
than the global average [34, 45, 48].

Created from: IPCC AR6 [34] 

6Terms like marginalised and underserved might be more accurate and appropriate in some instances; to call attention to external factors and 
systemic issues that result in unmet needs. 

Figure 4:  Exposure, sensitivity and adaptive capacity; three elements that contribute to overall vulnerability 

In scenario 1, the group has a high sensitivity to the exposure and low capacity to adapt resulting in high vulnerability, and 
potentially, a high health burden. In scenario 2, the group has a low(er) sensitivity to the exposure and some capacity to adapt; 
resulting in (relatively) low vulnerability and potentially little appreciable health burden. The figure shows a simplistic pathway 
between a climatic variable and the subsequent health impact, although, there are often multiple exposures, multiple steps, 
and multiple interactions, and vulnerability can manifest at any point in the pathway(s). 

group (n=356)
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Cascading, compounding & transboundary risks 
The IPCC AR6 report (2022) [34] puts significant emphasis on regional information in order to better 
understand the context for both impacts and responses to climate change, and it provides new information 
on cascading, compounding, and transboundary risks (Figure 5 & 6). 

Cascading risks/impacts occur when an extreme hazard generates a sequence of secondary events in 
natural and human systems (e.g., physical, natural, social, economic) whereby the resulting impact is 
significantly larger than the initial impact [34, 35].  

Compound impacts/events refer to the combination of multiple drivers and/or hazards that contribute to 
societal and/or environmental risk [38], including simultaneous exposure/sensitivity changes, which may 
further increase risks (for example, if populations further concentrate on coasts or along rivers) [49].  

Finally, transboundary risks go beyond a single site of impact, or group of actors, to potentially impact 
capability across multiple sectors. Transboundary risks have significant implications for healthcare delivery, 
whereby climate-related disasters can quickly overwhelm regional systems and their capacities to deliver 
healthcare, requiring inter-regional support and potentially international responses (due, for example, to 
the infrastructure failures shown in Figure 6) [50]. 

Source (Figures 5 & 6): IPCC AR6 [51] p.83 

Climate impacts are already cascading, compounding, 
and aggregating across sectors and systems due to 
complex interactions [35, 36, 52]. Cascading impacts 
propagate via interconnections and systemic factors, 
including supply chains, shared reliance on connected 
systems and resources, infrastructure, and essential 
goods and services (e.g., the health system is exposed to 
complex interactions, including the many possible 
barriers to staff being able to attend work during 
extreme weather events; such as injury, childcare needs, 
and/or dysfunctional transport systems) [52]. The 
capacity of critical systems such as information, 
communication and Technology systems, water 
infrastructure, healthcare, electricity and transport 
networks is being stretched, with impacts cascading to 
other systems and places, exacerbating existing hazards 
and generating new risks [53, 54]. In Aotearoa New 
Zealand, multiple extreme snow, rainfall and wind events 
have occurred that have impacted road networks, power 
and water supply, and wastewater and stormwater 
services and business activities (e.g., Cyclone Bola, 
Cyclone Gabrielle) [54-56]. Community and infrastructure 
services are periodically disrupted during extreme 

Figure 5: Simple schematic showing the interactions between compounding and cascading risks 

group (n=356)

Figure 6: Urban infrastructure failures cascade risk 
and loss beyond the city 
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weather events, triggering impacts from the interdependencies across communities and individuals [57, 
58]. Climate change impacts will limit the ability of institutions and governance systems to manage climate 
risks (e.g., local governments being under resourced and ill-equipped to respond to climate change impacts 
on cities, settlements, infrastructure, supply-chains, and essential services – and/or unable to cope with 
large scale losses of infrastructure in low-lying coastal areas) [59].  

Projected impacts also cascade across national boundaries via markets, movement of humans and other 
organisms, and geopolitics (e.g., migration from near-neighbours as a pathway for adaptation, and changes 
in production and trade patterns) [49, 52]. The scale of impacts is projected to challenge the adaptive 
capacity of sectors, governments, and institutions [49], including the insurability of assets and risks to 
lenders [59]. There is uncertainty about whether standard integrated assessment models can estimate 
cascading and compounding impacts across systems and sectors [49, 52]. Climate responses may face limits 
and/or fail to achieve their objectives, involve trade-offs among objectives or across stakeholders, involve 
unintended consequences for other groups or societal objectives, or increase other climate risk drivers [60]. 

Equity 
Climate change can affect human health and wellbeing through 
many direct and indirect pathways, making the identification 
and assessment of health effects due to climate change 
challenging and complex [45, 61]. Populations’ vulnerability to 
climate change and associated health and wellbeing impacts, 
will largely depend on the their baseline health and wellbeing 
status as well as socio-economic, ecological and political factors 
[62]. Most of the anticipated health and wellbeing impacts of 
climate change are negative and predicted to outweigh, by far, 
potential positive health and wellbeing effects (e.g., lower 
health risks from extreme cold) worldwide [36, 63]. Generally, 
climate impacts will disproportionately affect the welfare of 
impoverished, marginalised and/or underserved people, in large part, because they lack adaptation 
resources [52]. Generally, those who have historically contributed the least to current climate change (in 
terms of emissions) are disproportionately affected. Within countries, the evidence shows that, in general, 
the less advantaged an individual’s socioeconomic position, the worse their health. Climate change will 
increase the steepness of this social health gradient [13, 64] [27, 62, 65-70] [39, 42]. Adaptation policies 
should be as equitable as possible, because some groups in society have less knowledge and/or less social, 
human and financial capital with which to adapt (Box 2). Intergenerational equity is also an important 
consideration within the context of climate change action [71]. Article 3 of the UNFCCC framework 
[72] describes this concept in terms of the need to protect the climate system for the benefit of present
and future generations of humankind. The continuing relevance of intergenerational equity as a guiding
principle shaping climate action is also reaffirmed by the Paris Agreement preamble [73].

Māori health and equity 
Climate change will result in different exposures and degrees of impact for different population groups; 
depending on geographic location, age, ethnicity, pre-existing health status, socioeconomic circumstances, 
and other pre-existing factors [74, 75]. Māori and Pacific people in Aotearoa New Zealand are at greater 
risk of many of the adverse health and wellbeing impacts of climate change, compared with the general 
population [68, 76]7.  A disproportionately high number of Māori and Pacific people in Aotearoa New 
Zealand live in socioeconomically disadvantaged circumstances, and socioeconomic disadvantage is a 
significant driver of poor health and wellbeing outcomes [67, 77, 78]. Māori may also experience unique 
impacts related to indigenous relationships with the environment and/or reduced access to cultural 
resources [67].  

7 Many equity issues for Māori may also be experienced by Pacific Peoples living in Aotearoa New Zealand and by low income New Zealanders.  

Box 2
Equity 

The principle of equity is central 
to issues of environmental 
sustainability – recognising that 
many of the impacts of global 
warming, and some potential 
impacts of the mitigation actions 
required, fall disproportionately 
on the poor and vulnerable 
[6,38].
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Exposures related to climate change can be expected to exacerbate pre-established and disproportionate 
burdens and susceptibilities to disease for Māori, across many health conditions [67]. These effects are 
predicted to act most strongly on the more climate-sensitive conditions, such as water/food/vector-borne 
diseases, direct injuries due to extreme weather events, respiratory diseases, heat stress, and mental 
health conditions [32, 39, 42, 79, 80]. Further, reduced agricultural production could lead to higher 
unemployment, and wide-ranging economic and social impacts, including impacts on income distribution, 
attitudes and health behaviours [81]. Overall, climate change will increasingly exert an influence on and 
through the broader social determinants of health in Aotearoa New Zealand (and globally), and progress on 
adaptation will require the health sector to increasingly engage with the multiple sectors outside health, in 
areas such as trade, agriculture, employment, and education (working in a 'Health in All Policies' way) [82, 
83]. 

Closely intertwined with psychological and spiritual wellbeing (as well as physical health), are the practical 
ways in which ancestral lands, wetlands, and waterways support customary resources and strengthen 
practices such as mahinga kai (food gathering and cultivation areas), rongoā rākau (Māori healing), 
including access to indigenous flora for plant medicines, and harvesting of harakeke (flax) and other 
materials used for practical, artistic, or ceremonial purposes (Table 2). These ongoing relational links with 
whenua (land), and tūrangawaewae (family connections) are crucial to the cultural and psychological 
wellbeing of Māori and the transmission of mātauranga Māori. The link between people and ecosystems 
will be tested by a changing climate, which poses an additional challenge for maintaining Māori identity 
and practising manaakitanga (ethics of care) and kaitiakitanga (intergenerational sustainability). For 
example, an inter-generational approach: “Mō tātou, ā, mō kā uri ā muri ake nei – for us and our children 
after us” is central to Te Kounga Paparangi [84], Ngāi Tahu’s 88-point action plan to mitigate climate 
change, build resilience, and promote sustainable business practices.  
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Text from [85, p.56]  
 
 
 

Decolonisation  
Despite a long history of natural resource management, as well as having clear kaitiakitanga (guardianship) 
rights and responsibilities, Māori currently face considerable barriers to climate change adaptation due to 
the ongoing impacts of colonisation. Decolonisation (in this case, with respect to health) refers to 'fighting 
against ingrained systems of dominance and power in the work to improve the health of populations' [86, 
p.1]. Colonialism is at the root of the global economic system that perpetuates human-caused climate 
change and is responsible for the social conditions that limit Indigenous peoples’ resilience and adaptation 
capacity. Several scholars [68, 87-90] suggest that it is not possible to understand or address the impacts of 
climate change for indigenous health without acknowledging and confronting colonisation. One of the key 
issues in relation to climate change and indigenous health is that incompatibility (i.e., between indigenous 
and non-indigenous) often exists between the underlying intent, values, and principles; and the ways in 
which health-related interventions are implemented (e.g., non-indigenous actors not establishing and 
maintaining relationships with Māori, or omitting the explicit inclusion of spirituality) [68, 88].  

Table 2: Māori identity and wellbeing is threatened by climate change 

Māori identity and wellbeing is threatened by climate change 

Te whenua, te wai, and taonga species are being affected by climate change, which threatens traditional practices connected 
to Māori identity and wellbeing.  Te reo and tikanga are deeply connected to the natural environment. Narratives and 
proverbs resonate within cultural landscapes and often signify the importance of keystone species and other landscape 
features to different whānau/hapū/iwi. 

The timing of tohu (signs) are changing  
Traditional tohu are used to help forecast changes in the natural environment. They are becoming less reliable, and this is 
affecting planting, daily decision-making, and activities like resource gathering and hunting. 

Culturally significant places are at risk of being damaged  
Many marae and urupā are threatened by flooding and erosion from sea-level rise and extreme weather events. Sea-level rise 
is not only likely to damage cultural sites through processes such as coastal erosion, storm surge, and flooding, it is also likely 
to force some whānau/hapū/iwi in at-risk areas to seek alternative locations, intermittently or permanently severing the link 
between whānau/hapū/iwi, whenua and taonga. 

The loss of taonga species 
Taonga species are central to Māori identity and wellbeing. A warming climate is affecting where some species can live, their 
numbers, and size. 

Ability to manaaki is threatened 
Manaakitanga is a way of life and is especially important on marae where local delicacies are offered generously to manuhiri. 
Climate change threatens the reliability of tohu, abundance of kai, and sometimes the marae itself. This poses risks for the 
maintenance and transfer of traditional skills, expertise and values and has implications for language retention, tribal identity 
and wellbeing. 

Maori wellbeing is connected to te taiao 
Taha tinana: physical wellbeing. Rongoā, mahinga kai 
Taha wairua: spiritual wellbeing. Karakia, waiata 
Taha hinengaro: mental wellbeing. Mātauranga, tikanga 
Taha  whānau: social wellbeing. Manaakitanga, whanaungatanga 
Adapted from Durie, 1985 

Matauranga may not be passed on. 
Losing traditional resources from the moana, awa, and ngahere is not just a loss in the present. It affects future generations 
because the tikanga and mātauranga Māori associated with the resource and the practices around its harvest and use would 
also be lost. 

Cascading risks 
Cascading risks include the loss of customary knowledge about environmental constraints and ecological principles, and 
potential grief and anxiety about failing to meet fundamental obligations to other species and to provide for future 
generations. 

Glossary – awa: river | kai: food | karakia: prayer | mahinga kai: food gathering place | manaakitanga: the practice of hospitality 
| manuhiri: visitors | marae: cultural gathering centre | mātauranga: knowledge | moana: ocean | ngahere: forest | rongoā: 
medicinal plants | taonga species: treasured species | tikanga: customary protocols | tohu: environmental indicator | urupā: 
burial grounds | wai: water | waiata: songs | whanaungatanga: socialisation | whenua: land 

Ministry for the Environment, & Stats NZ. (2020). New Zealand’s Environmental Reporting Series: Our atmosphere and climate 
2020. In. Retrieved from www.mfe.govt.nz and www.stats.govt.nz. p.56 
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Decolonisation of health, then, involves Western systems of knowledge being subject to critical inquiry 
[91]. This involves the transfer of power to indigenous communities, the recognition of indigenous 
knowledge as a critical foundation for climate change and health solutions, and a commitment to uphold 
Indigenous Peoples’ rights to self-determination [92]. Decolonisation has been described as 

 'an individual and collective process of revealing and analysing the historic and 
contemporary impact of colonisation, monoculturalism and institutional racism, 
combined with political movement towards the recognition of sovereignty' [93, 
p.78, 94].  

In addition, others note that addressing racism 'entails detecting, confronting and preventing racist policies, 
practices and attitudes' [95, p.30]. Decolonisation has also been described as being about 'shifting power 
and resources to enable indigenous control … a domain led by Māori, working to enable tino 
rangatiratanga' [95, p.44]. 

In Aotearoa New Zealand and more locally in Waitaha Canterbury, the higher risk8 of adverse health and 
wellbeing impacts from climate change for Māori can be attributed to a range of up-stream factors 
(determinants) (Table 3) [96, 97]. Further, there is significant risk that policies adopted to address climate 
change, both mitigation and adaptation, could exacerbate inequities [98]. As a result of indigenous peoples’ 
overall poorer access to resources to respond, climate change threatens cultural survival and potentially 
undermines human rights [99].  
 

 

Sources: [52, 88, 100-105] 
*While each of the relationships in Table 3 are evidence based, the precise quantitative estimates of these differences are not available for Waitaha 
Canterbury.  
 

Addressing the inequities faced by Māori and Pacific people is a stated priority for the Aotearoa New 
Zealand Government [106]. Climate change adaptation planning in Waitaha Canterbury must take into 
account those aspects which are unique to the context, particularly Te Tiriti o Waitangi, in order to reduce 
existing Māori health inequities [107]. The impacts for indigenous health (co-benefits/harms) can be highly 
dependent on individual policy characteristics and contextual factors. Without explicit attention, Māori will 
be disproportionately affected by climate change [95, 98].  

Significant adaptation actions will be needed to manage the health and wellbeing impacts of climate 
change over the long term; primarily by reducing vulnerabilities, building resilience, and enhancing human 
capacities, and reducing exposure to its harmful effects, all while paying close attention to Māori health 
gain, and health and wellbeing equity [36]. There are significant risks that governments will be unable to 

                                                      
8 This interim report does not attempt to quantify these risks or any relative differences between groups.  

Table 3: Summary of relationships between climate change and Indigenous health 

Risks of adverse health impacts from 
climate change 

Mechanisms/details* 

Greater pre-existing burden of 
disease 

Baseline inequities due to the effects of colonisation, and increasingly due to 
climate-sensitive health conditions such as infectious diseases, chronic heart and 
lung diseases, and mental illness. 

Occupational inequities Māori are more likely to work outdoors than non- Māori and therefore have greater 
exposure to outdoor heat and air pollution. 

Contamination of seafood/kai 
moana 

A common customary food source for coastal Māori communities, and sensitive to 
changes in sea temperature and to pollution. 

Systemic inequities in healthcare 
services 

Poorer access to and quality of care for Māori. 

Disproportionate socioeconomic 
disadvantage 

Increased risk of problems such as food insecurity and increased risk of damage to 
vulnerable housing and infrastructure due to climate change. Risks to Māori tribal 
investment in forestry, agriculture and horticulture sector operations, and tourism.   

Disproportionate risk to cultural, 
social, and economic determinants 
of health, as well as cascading risks 
for tribal identity and spiritual 
wellbeing 

Including, loss of biodiversity/tāonga species - impacting cultural wellbeing, 
relationships with whenua - and also relocating marae, urupa/burial sites and other 
places of cultural/spiritual significance.  Economic determinants, due to heavy 
investment in climate-sensitive primary industries such as agriculture, fishing, and 
forestry. 
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uphold Māori interests, values and practices under Te Tiriti o Waitangi, creating new, modern-day treaty 
breaches [56, 108].  

The Rauora framework 
 Within the Aotearoa New Zealand context, the Rauora Framework (Figure 7) [109] exemplifies the 
importance of supporting indigenous self-determination and recognising indigenous knowledge as critical 
foundations for climate change and health solutions [88]. Within the 2022 Draft National Adaptation Plan 
[110], and subsequently, Aotearoa New Zealand’s first national adaptation plan [111] the Government 
acknowledged an indigenous worldview of climate change, as described by the Rauora Framework [109]. 
The Rauora framework was developed by Ihirangi, the operational arm of Te Pou Take Āhuarangi (Climate 
Lead) for the National Iwi Chairs Forum. The Rauora framework outlines a set of cohesive cultural values 
and principles from which to approach climate action. It promotes transformative action as a means 
through which resilience can be strengthened. The principles of balance, interconnectedness, working 
together and inter-generational equity are outlined and complemented by a set of Māori values. The 
framework is a foundation from which “iwi, hapū and whānau can apply their own mātauranga-a-iwi 
(knowledge with an iwi-specific base)” [110, p19]. For the Crown, the framework acknowledges that its 
Tiriti partners have a worldview that sits outside Western interpretations, and one that the Government 
has commitments to uphold [110]. 

  

Source: This version copied from Aotearoa New Zealand’s first national adaptation plan [111]  
based on the IHIRANGI Rauora framework 2021 Exploring An Indigenous Worldview:  
Framework for the National Climate Change Adaptation Plan [109] 

Figure 7: Rauora: a climate change framework   
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Policy context overview 
More than 25 international, national, regional and local-level 
treaties, frameworks, protocols, laws, plans and strategies, 
spanning the last 30-years now directly influence climate policy 
and implementation in Waitaha Canterbury. The 1992 United 
Nations Framework Convention on Climate Change [72] is 
considered the foundational international structure for 
negotiating climate change agreements. The Convention was 
signed in 1992 at the Earth Summit in Rio de Janeiro – today 
more than 190 countries have joined. Convention parties and the 
various subsidiary groups meet regularly to discuss the 
implementation of the Convention, including the implications of 
the latest scientific research, opportunities for collective action, 
ways to support countries to respond to climate change, and the 
provision of financial and technological support to help 
vulnerable countries that need to take action. Subsequent global 
frameworks, policies and treaties include the Kyoto Protocol 
(1997)[112], the Paris Agreement (2015) [113], and the 
Sustainable Development Goals (2015) [114]. An example of 
local-level action is provided in Box 3, several key Aotearoa New 
Zealand agreements and strategies [115] are briefly outlined below (Table 4), and a more comprehensive 
set of international and national frameworks and agreements is presented more fully in Appendix B.  
 
 
 

 
 

 

 

 

 

 

  

Table 4: Key Aotearoa New Zealand legislation, agreements, plans and strategies that can shape the development of 
effective responses to climate change 

Legislation, agreements, plans and 
strategies 

Implications/actions 

Climate Change Response Act 2002 
 

Councils must have regard to national adaptation and emission reduction plans. This 
act established the NZ Climate Commission, which provides policy advice to central 
government 

Local Government Act 2002  Councils must promote social, cultural, economic and environmental wellbeing for 
current and future residents 

New Zealand Coastal Policy 
Statement 2010  

Councils must plan for a minimum of 100-year time horizon and give priority to 
nature-based response options 

Climate Change Response (Zero 
Carbon) Amendment Act 2019  

Sets national emission reduction targets and polices aligned with the Paris Agreement 

Resource Management Amendment 
Act 2020   

Councils may now consider greenhouse gas emissions as part of air discharge consents 

National Adaptation Plan 2022  Creates a national framework for adaptation and identifies specific roles for councils 

Emissions Reduction Plan 2022  Sets greenhouse gas emissions budgets for Aotearoa New Zealand and specific actions 
for Councils 

Pae Ora (Healthy Futures) Act 2022 Provides a clear mandate to work in collaboration on the determinants of health, 
including work in climate change 

Box 3 
Local climate  
emergency declarations 
 

Locally, on 16 May 2019, 
Environment Canterbury became the 
first Council in New Zealand to make 
a climate emergency declaration; 
formally dedicating itself to 
consideration of climate change at 
the heart of all it does. The following 
week, the Christchurch City Council 
declared a Climate and Ecological 
Emergency and set the greenhouse 
gas emissions targets of net zero 
greenhouse emissions by 2045 
(excluding methane), and to halve 
emissions by 2030 compared with 
2016-17 levels [1]. 
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Methods 
This report highlights interactions between people, the environment, the changing climate, and various 
mitigation and adaptation options [116]. This is in line with the Health in All Policies (HiAP) approach, an 
approach promoted by the World Health Organization (WHO) which aims to consider public health across 
policy sectors [117, 118]. Health impact assessment is ‘a process which systematically judges the potential, 
and sometimes unintended, effects of a project, program, plan, policy, or strategy on the health of a 
population and the distribution of those effects within the population’ [2, p.4]. The findings outlined in this 
interim report cover the first steps of health impact assessment and are intended to improve decision-
making and advocacy to minimise negative health and wellbeing impacts and maximise positive health and 
wellbeing impacts, to ensure under-recognised health concerns are highlighted, and to promote Hauora 
Māori and health and wellbeing equity [65, 119, 120]. Climate policies in all sectors can have significant 
impacts on population health and wellbeing. 

The assessment of health impacts generally follows a step-by-step approach 

Given the complexity of climate change, a step-by-step structured approach is needed to assess health 
impacts and add knowledge about specific health and wellbeing outcomes9. The structured approach 
primarily examines exposure-response relationships (under a changing climate) and provides relevant 
findings for decision makers. In particular, the approach considers the wider determinants of health and 
any potential co-benefits and/or unintended impacts of climate policies [118].  

Exposure-response relationships and specific health and wellbeing outcomes can be studied using a step-
wise process [120-122], for example: 

1. Screening (possible risks) 

2. Scoping (vulnerability, profiling of climate, region and population) 

3. Assessment of impacts and reporting (quantifying) 

4. Decision-making and recommendations 

5. Evaluation, monitoring and follow-up [119, 121]. 

 
  Steps not included in this interim report. 

 

Screening  
The scope and extent of climate-related health impacts is strongly influenced by location, and it is 
important that strategies to adapt to climate change are formulated at the Waitaha Canterbury/local 
level. This step includes a preliminary consideration of links between climate change and determinants of 
health and factors affecting vulnerability to climate-related health and wellbeing effects. Exposure, 
sensitivity and adaptive capacity are the three fundamental elements that contribute to overall 
vulnerability and it is critical that stakeholders have a shared understanding of these elements. An 
understanding of vulnerability helps to ensure that adaptation strategies target vulnerable groups and 
reduce potential inequities with respect to the health and wellbeing burden of climate change [121].  

Working tables 14 to 19 list variables potentially affected by climate change that can affect human health 
and wellbeing. The tables help to establish a common understanding of the many health and wellbeing 
impacts that may be considered during planning processes. The available resourcing may not allow the full 
consideration of all listed impacts, and some impacts may not be relevant for some locations.  

                                                      
9 Several international standards set out the principles and requirements for health impact assessment, including key guidelines from the ISO; 
Australian Standards®; and the New Zealand Ministry for the Environment: – ISO 14090:2019 Adaptation to climate change - Principles, 
requirements and guidelines – ISO 14091:2021 Adaptation to climate change - Guidelines on vulnerability, impacts and risk assessment – AS 
5334:2013 Climate change adaptation for settlements and infrastructure - A risk-based approach – New Zealand Ministry for the Environment, 
2020, National Climate Change Risk Assessment (NCCRA). 
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Scoping 
The scoping phase identified the key concepts, populations, and sources of data, for consideration in this 
project, including:  

• a preliminary consideration of links between climate change and determinants of health, and 

• factors affecting vulnerability (exposure, sensitivity, and adaptive capacity, see below) to climate-
related health and wellbeing effects. 

 

Scoping considers input from many sources, including preliminary literature searches and IPCC reports. It is 
not practical (or possible) to address all the direct and indirect health effects that are theoretically possible 
and relevant to Waitaha Canterbury, therefore, the selection of the main issues was informed by the 
literature, along with priorities that had been raised by stakeholders. Generally, scoping involves the 
consideration of the potential severity of health effects, the size and likelihood of the effects, and the 
potential of the effects to exacerbate health and wellbeing inequities. Future iterations of this report may 
result in changes in the final list of issues included (carried forward for further analysis), based on 
stakeholder input and further research. 

Table 5 categorises the potential determinants of health/effects 
of climate change into nine main groups, collated from multiple 
sources, and based on the World Health Organization's definition 
of health (Box 4). The table lists an extensive range of potential 
health and wellbeing impacts that may be considered during the 
process. However, available resources did not enable a full 
consideration of all listed impacts and some of the listed impacts 
are less relevant for Waitaha Canterbury. Therefore, the climate-
related impacts of most concern for the population being 
considered have been short-listed in this initial report, and/or 
carried forward for more detailed risk assessments in future 
stages of this project.  

  

Box 4 
Health  
 

“Health is a resource for everyday 
life, not the objective of living. 
Health is a positive concept 
emphasizing social & personal 
resources, as well as physical 
capabilities” 
 

Source: WHO. The Ottawa Charter for 
Health Promotion; 1986; Ottawa. World 
Health Organization 
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Sources: [29, 38, 42, 56, 80, 121, 123-125]  
 
 
 

  

Table 5: Indirect and direct effects of climate change 

Direct Effects of Extreme Climate Events 

1. Physical hazards (i.e., primary health effects/risks include death, injury, and/or loss of public welfare) that may result directly 
from extreme climate events including: 
• drought  
• heat waves  
• wildfire  
• wind and storms  
• heavy rainfall  
• flooding  
• landslides  
• sea level rise  
• coastal inundation  
• increased ultraviolet radiation  
• decreased air quality 

Indirect effects of climate change 

2. Environmental  
• Air quality  
• Water quality  
• Soil quality  
• Food contamination/availability/supply  
• Pathogens  
• Vector-borne disease factors /vermin  
• Changes to intermediate-host ecology 
• Broader environmental issues (CO2 emissions)  
• Food production—crops and animals (e.g., undernutrition related to 
disruption of food production and water supply, including access to 
drinking and irrigation water) 
• Visual amenities (green space, coastline)  

3. Ecological  
• Loss of habitat  
• Impacts on plant diseases, pests, weeds  
• Physical changes to land—coastline, rivers, 
erosion, landslides  
• Changes to groundwater levels  
• Flora and fauna—change in distribution 
• Increases in toxin-producing organisms   
 

4. Socio-economic  
• Employment  
• Occupational health and safety (e.g., heat stress) 
• Social networks  
• Local business  
• Economic issues (poverty and disadvantage increased; diverse health 
consequences of livelihood loss) 
• Crime  
• Housing  
• Population changes  

5. Psychosocial  
• Risks of dis-information 
•Mental health—control over life, stress, anxiety  
• Community wellbeing  
• Social conflict (consequences of tension and 
conflict – domestic and international – owing to 
climate change-related declines in basic resources) 
• Effects of aesthetic and cultural impoverishment 
• Effects on child development (e.g., mental health 
impacts, effects on learning) 
• Social change and population 
displacement/migration to Aotearoa New Zealand 

6. Lifestyle  
• Exercise  
• Diet  
• Health behaviour  
• Alcohol/drugs 

7. Technological  
• Accidents (mechanical, chemical, etc.)  
• Fire, explosions  
• Waste treatment  
 

8. Services  
• Resource availability  
• Access to emergency services  
• Routine access to health services (the ability of the health system to 
respond to any increased population health needs –in any future 
circumstance – might be limited by the degradation of infrastructure 
and by the economic stressors that climate change brings)  
• Routine access to other services (e.g. schools, shops, transport, social 
services)  

9. Infrastructure  
• Energy  
• Transport  
• Telecommunication  
• Water  
• Waste 
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Populations of Concern 
Climate change acts at many levels and with varying impacts on health and wellbeing outcomes. Across 
Waitaha Canterbury, people and communities differ in their exposures, their inherent sensitivity, and 
their adaptive capacity to respond to and cope with climate change-related health threats. Many 
determinants of health interact with climate factors to affect health risks. Some groups face several 
stressors related to both climate and non-climate factors [29, 30, 62]. In general, climate change plays a 
multiplier role, typically amplifying or extending a population's pre-existing health risks or problems, along 
with the introduction of new risks (e.g., vector borne disease)10. 

Estimation of population sensitivity to climate change-related stressors requires the evaluation of many 
factors: including reviewing the population data and indicators to obtain a population profile for the 
geographical area of interest; identifying and describing the sensitivity of each identified population sub 
group to each climate change-related stressor; evaluating the level of exposure of each population sub 
group to each climate hazard (and combinations of exposure/groups); and finally combining population 
sensitivity and exposure to determine and describe priority population sub-groups or populations of 
concern. Note that not all of these steps have been systematically applied to the population of Waitaha 
Canterbury at this stage of the project, however, a list of commonly-identified populations of concern is 
presented in Table 6. While the list is not exhaustive, these populations of concern are those most 
commonly identified and discussed in reviews of climate change health and wellbeing impacts; based on 
the evidence presented in the peer-reviewed literature. Multiple factors, all with some degree of 
uncertainty, will determine geographic vulnerability across Waitaha Canterbury. Further, none of these 
groups are homogeneous – individuals have differential resources, knowledge, social, human and financial 
and capacities with which to adapt.   

  

                                                      
10 A variety of other factors will also influence these health problems and may have greater impacts than climate change, however, the multiplier 
effect will generally apply. 
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Group Rationale/issues   

Those with low income/ 
socioeconomically 
disadvantaged populations 

The greatest health burdens related to climate change are likely to fall on those with the least 
socioeconomic advantage. Most affected are individuals with inadequate shelter or resources 
to find alternative shelter in the event their community is disrupted. 

Indigenous peoples 
 
(+ some overlap with  
immigrant groups/ 
culturally/linguistically 
diverse backgrounds) 
 

Hapu/iwi populations have increased vulnerabilities to climate change because of several 
compounding factors, including: living close to the coast, or in isolated or socioeconomically 
disadvantaged communities, pre-existing health conditions; existing impacts of colonisation; 
may have poorer access to expertise and data; may have poor existing physical infrastructure; 
may have multiply owned land base/restrictions on use/loss of traditional homelands and 
territories; may be heavily invested in primary industries; may have a high volume of 
inadequate housing; may be already be experiencing environmental stress; may be less 
involved/included in national and regional decision making/policy setting (noting that many of 
these factors are likely to be true for  some individuals, but not necessarily for Māori as a 
whole. 

Children Children are susceptible to dehydration which generally makes them more vulnerable to heat-
related morbidity and mortality. Children are especially vulnerable to a variety of infectious 
diseases including water- and food-borne diseases. Children may also be more vulnerable to 
psychological complications of extreme weather events related to climate change. General life 
stage impacts, and lower adaptive capacity/less able to prepare or respond to changes. 

Young people More likely to be anxious about the future 

Older adults Older adults are more sensitive to temperature extremes, particularly heat. The elderly are 
also more likely to have pre-existing medical conditions, including cardiovascular and 
respiratory illnesses as well as limited mobility, which may put them at greater risk of severe 
morbidity or mortality from climate-related events or conditions. 

Pregnant women Pregnant women are likely to be more susceptible to adverse health effects in the aftermath 
of extreme weather events, due to the impacts of environmental toxins, limited access to safe 
food and water, psychological stress, and disrupted healthcare access 

Persons with disabilities People with mobility and cognitive constraints may be at particular risk during heat waves and 
other extreme weather events.  

Persons with pre-existing 
or chronic medical 
conditions 

People with chronic medical conditions have an especially heightened vulnerability for the 
health impacts of climate change. Those with chronic medical conditions are also at risk of 
worsened status as the result of stressors and limited access to medical care during extreme 
events. 

People living or working in 
at-risk locations 

People living in socioeconomically disadvantaged urban or isolated rural areas, floodplains, 
coastlines. Subject to isolation and disruption of services due to extreme weather, and to 
social and economic stressors. 

Occupational Groups 
 

Certain occupational groups, primarily by virtue of spending their working hours outdoors, are 
at greater risk of climate-related health outcomes. Outdoor workers in rural or suburban 
areas, such as construction, electricity, and utility workers. Outdoor workers have increased 
exposures to air pollution and heat stress, especially if work tasks involve heavy exertion. 
Volunteers and first responders are also at greater risk. 

Other Those living in specific geographical areas such as, isolated rural areas, floodplains, coastlines, 
and other at-risk locations subject to extreme weather and persistent climate change effects. 

Table 6: Non-exhaustive, non-prioritised, commonly identified  populations of concern; with respect to the effects 
of climate change on health 
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Profile of Waitaha Canterbury   
This section provides general information on the climate scenario being considered, the local environment 
(natural and built), and the Waitaha Canterbury (Figure 8) community/population. Information for 
temperature and rainfall patterns, sea-level rise and extreme weather events relevant to Waitaha 
Canterbury have been included. The basic characteristics of the natural and built environment are 
described including the topography, specific features, and areas of human settlement. This includes brief 
descriptions of the populated areas that are potentially more exposed to the impacts of climate change. 
The profile of the local community includes population demographics, and some health information for 
selected climate-sensitive health outcomes, and health inequities. 

 
 Source: Canterbury Maps Viewer mapviewer.canterburymaps.govt.nz/ 

 
 

Waitaha Canterbury region of Aotearoa New Zealand is located in the central-eastern South Island. The 
region covers an area of approximately 44,503 square kilometres, making it the largest region in the 
country by area. The population of Waitaha Canterbury is approximately 650,000 (estimated, June 2022) 
[126] which gives an overall population density of approximately 15 people per km2. The region is home to 
12.8% of Aotearoa New Zealand's population [126]. There are approximately 225,000 occupied private 
dwellings in the region. Christchurch is the South Island's largest city and the country's second-largest 
urban area, and home to 58 percent of the region's population. Other major towns and cities 
include Timaru, Rolleston, Ashburton, Rangiora, and Kaiapoi. One significant characteristic of the built 

Figure 8:  Waitaha Canterbury region of Aotearoa New Zealand 

Prebbleton 

Temuka 

Rolleston 
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environment is the Waitaki hydro scheme. The hydroelectric power scheme consists of eight power 
stations from Lake Tekapo to Lake Waitaki, along with six canals totalling 56 kilometres, and about 50% of 
Aotearoa New Zealand’s hydroelectric storage. The scheme generates energy from water flowing from the 
Southern Alps and the scheme is critical to Aotearoa New Zealand’s electricity supply. 

Climate change in Aotearoa New Zealand and Waitaha Canterbury 
The 2021 Intergovernmental Panel on Climate Change (IPCC) Sixth Assessment Report (AR6) [34] puts 
greater emphasis on regional information in order to better understand the context for both impacts and 
responses. The report provides distilled and summarised technical information and climate change 
projections relevant to Aotearoa New Zealand, from the Working Group I report titled ‘The Physical Science 
Basis’ [127] (Table 7 & Table 8). A limited number of downscaled Canterbury specific projections are also 
available from the Ministry for the Environment’s 2018 report [128] based the on the IPCC's 2013 AR5 data 
[37].  

Canterbury-specific projections are imperfect, because directly applying global climate predictions to local 
scales is challenging due to the limited representation of spatial detail on local scales, which cannot reflect 
some geographical and topographical features. However, further updating of regional climate change 
projections for Aotearoa New Zealand is underway, with new projections to be published by the World 
Climate Research Programme (WCRP) in 2024 with the release of the 'CMIP6' [129] global model. Until the 
CMIP6-based regional downscaling is completed, regional climate model projections reported by the 
Ministry for the Environment in 2018 [128] can continue to be used with reasonable confidence (Table 7 for 
Canterbury-specific and Table 8 for all of Aotearoa New Zealand). However, strong inter-annual 
variability may still occur. In addition, NIWA is undertaking extensive research and modelling of national 
and regional flooding hazards. This five-year NIWA-led research programme will develop a system to map 
flood hazard consistently across the whole country. It will reveal how flood risks might change over the 
next 100 years because of changes to rainfall and sea level from climate change, as well as due to land-use 
changes [130]. The current model estimates that mean temperature will increase for Aotearoa New 
Zealand (relative to the 1986-2005 period) by 1.6°C by 2110 [34, 37, 52]. In Aotearoa New Zealand, annual 
average temperatures have already risen 1.1°C, above pre-industrial levels [56, 131], and coastal sea level 
records show an average increase of 1.8 mm per year between 1900 and 2018, increasing to 2.4 mm/year 

from 1961–2018, mostly due to climate change [132]. Both temperature and sea level are expected to 
continue to rise. The IPCC [Australasia] report concludes that increased atmospheric warming is ‘almost 
certain’ for Aotearoa New Zealand as the 21st century progresses [52, 133]. 

These changes in average temperature will have large effects on the likelihood and frequency of future 
extreme weather events [133] and local and regional differences in the type and extent of the 
consequences are expected [32]. In Aotearoa New Zealand, populations living in different social, economic, 
and physical conditions will be affected differently by climate changes. Low-income and remote 
populations are typically more vulnerable to physical hazards, undernutrition, infectious diseases, and the 
health and wellbeing consequences of displacement [30].  
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Source: [128, 134]  

Table 7: Waitaha Canterbury climate change projections 

 Key climate change projections for Waitaha Canterbury 

  
Average number of ‘hot days’ per year (maximum temperature ≥25°C) is predicted to increase: Canterbury, 
present 27 up to 62 by 2100 and 'cold nights' (minimum temperature of 0°C or below), 46 reducing to 9 by 
2100.  

 

Daily extreme winds increase in eastern regions especially Canterbury, increases of up to 10 per cent or 
greater by the end of the century. 
Cyclones are likely to occur at a similar frequency, but tropical cyclones will likely be stronger and cause 
more damage when making landfall. However, there is low confidence for Canterbury-specific projections. 

 

Mean precipitation: substantial variation around the country but a pattern of annual precipitation changes 
where there is a west-east gradient in rainfall, with the largest increases in the west of the South Island, and 
the largest decreases in the east including North Canterbury. Winter decreases for Canterbury (Christchurch 
and Hanmer) and increases for Tekapo. 

 

Sunshine Hours: Increases of up to 10 per cent on the West Coast in summer, and smaller increases 
elsewhere with notable exception of the coastal Canterbury where sunshine is predicted to decrease. The 
reduced summer sunshine levels in coastal Canterbury are consistent with increased rainfall there. 

NOTE: The regional climate model projections reported in Ministry for the Environment (2018): Climate Change Projections for Aotearoa 
New Zealand can continue to be used with reasonable confidence pending further updates likely to be published in 2024 

Table 8: New Zealand climate change projections  

 Key climate change projections for Aotearoa New Zealand 

 The mean global warming from 1850-1900 levels to 2011-2020 levels is 1.09°C  
An increase of mean air temperature of +3.1°C (2.20 to 4.05°C 10-90 percentile range) relative to 1995-
2014, is predicted by end century under the high-emissions 'SSP5-8.5’ 'business as usual' 'no-policy' baseline 
global warming scenario. Evidence of observed changes in extreme weather events and their attribution to 
human influence has strengthened since the IPCC’s Fifth Assessment Report (AR5) in 2018. 

 

Annual rainfall patterns are expected to change, with increases projected in the west and south of Aotearoa 
New Zealand. Projected winter and spring rainfall follow the annual increase in the west and south, but with 
less rainfall in the east and north. More summer rainfall is expected in the east of both islands, with less in 
the west and central North Island. 

 Cyclones: according to the IPCC's 2013 AR5 report [134] it is considered likely that the global frequency of 
tropical cyclones will either decrease or remain essentially unchanged over the 21st century. However, 
maximum wind speeds and rainfall rates will increase (i.e., similar frequency but tropical cyclones will likely 
be stronger and cause more damage when making landfall). 

 

River flooding, drought severity and fire weather are projected to increase in most areas of the country. 

 

Glaciers: Relative to 2015, glaciers in Aotearoa New Zealand are projected to lose between 33% and 77% of 
their mass by the end of the century If emissions are high in the future 

 

Marine heatwaves: If emissions are high in the future, median marine heatwave intensities could increase 
between 80 and 100% by the end of the century and conditions that we refer to as marine heatwaves today 
could become permanent year-round by the end of the century. 
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Waitaha Canterbury – Statistics NZ | Tatauranga Aotearoa place summary  
The area administered by the Canterbury Regional Council consists of all the river catchments on the east 
coast of the South Island from that of the Waiau Toa / Clarence River, north of Kaikōura, to that of the 
Waitaki River, in South Canterbury. The area is commonly divided into North Canterbury (north of the 
Rakaia River to the Conway River), Mid Canterbury (from the Rakaia River to the Rangitata River), South 
Canterbury (south of the Rangitata River to the Waitaki River) and Christchurch City. Christchurch City is the 
South Island's largest city (approximately 60 percent of Waitaha Canterbury's population) and other major 
towns and cities are listed in Table 9, ranked by size.  

 

Source: Statistics New Zealand June 2022 estimate [126] 

  
  

Table 9: Largest cities or towns in Canterbury Statistics New Zealand June 2022 estimate 

Rank City/Town Population Notes 

1 
Ōtautahi 

Christchurch 
377,900 

The largest city in the South Island, lies on the South Island's east 
coast, just north of Banks Peninsula on Pegasus Bay. 

2 Timaru 28,600 
A significant port city in southern Canterbury, located 157 km 
southwest of Christchurch and 196 km northeast of Dunedin. 

3 Rolleston 28,000 

Largest town in the Selwyn District, in the Canterbury region, 
located on the Canterbury Plains 22 km south-west of 
Christchurch, and is part of the wider Christchurch metropolitan 
area. Previously considered a satellite town of Christchurch. 

4 Ashburton 20,600 

Largest town is the Ashburton District located 85 km south west 
of Christchurch, sometimes regarded as a satellite town of 
Christchurch, is the centre of an agricultural and pastoral 
farming district.  

5 Rangiora 19,700 
Largest town of the Waimakariri District, in Canterbury, located 
29 km north of Christchurch, part of the Christchurch 
metropolitan area. 

6 Kaiapoi 13,400 
A satellite town of Christchurch located in the Waimakariri 
District 17 km north of central Christchurch, close to the mouth 
of the Waimakariri River.  

7 Lincoln 9,180 
Located in the Selwyn District, 22km south of Christchurch, 
home to Lincoln University (agricultural tertiary institution). 

8 Prebbleton 5,260 
Small town 11 km southwest of the centre of Christchurch and 
about 2 km south of the outlying industrial suburb of Hornby. 

9 Temuka 4,660 
Located 15 km north of Timaru and 142 km south of 
Christchurch; a service town to the sheep and dairy farming 
region. 

10 Waimate 3,600 
Small town located in the Waimate district 45.7 km south of 
Timaru 
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Population counts for Waitaha Canterbury Region 

The population pyramids shown in Figure 9 and Figure 10 illustrate the age distribution of a population in 
the Waitaha Canterbury region, using 2018 Census resident population count data. The pyramids compare 
the age structure of the population groups, in this case, overall population (all ethnicities) and Māori 
(Figure 10) and by sex at birth.  

 

 

The figure shows that in 2018, the Māori ethnic group had a markedly different age structure from the total 
population in Waitaha Canterbury. In 2018, the Māori ethnic group had a substantially younger population, 
with approximately half of Māori aged from 0 to 24 years. The younger age structure of the Māori ethnic 
group reflects both higher birth rates and lower life expectancy. 

  

Figure 10: Population counts, Māori, by age and sex, Waitaha Canterbury region, 2018 Census 

 All ethnicities* Māori 

                                  Number of people 599,694 56,298 

                                  Median age 38.7 years 24.4 years 

 *Overall population  

Figure 9: Population counts, all ethnicities, by age and sex, Waitaha Canterbury region, 2018 Census 
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Table 10 presents the Census usually resident population for Waitaha Canterbury and Aotearoa New 
Zealand, by ethnic group (total responses), 2018.  

The table shows that at the time of the 2018 Census, the European ethnic group was the largest in the 
Waitaha Canterbury area, with 82.4 percent of the usually resident population identifying as being of 
European ethnicity. Over nine percent of the Waitaha Canterbury population identified as being of Māori 
ethnicity and 11.1 percent identified as being of Asian ethnicity. Pacific, Middle Eastern/Latin 
American/African (MELAA) and Other ethnicities were identified by 3.2 percent, 1.2 percent, and 1.4 
percent of the population, respectively. When compared with New Zealand overall, Waitaha Canterbury 
had smaller proportions of residents identifying as being of Māori, Pacific, Asian or MELAA ethnicity. 

Work 

Tables 11 and 12 present the work and labour force status for people aged 15 years and over in Waitaha 
Canterbury, 2018 Census.  

Table 11: Work and labour force status for people aged 15 years and over in Waitaha Canterbury region, 2018 
Census 

 

 

 

 

 
 

 

 

Table 12 presents the broad categories of occupations for people aged 15 years and over in Waitaha 
Canterbury and Aotearoa New Zealand, according to the 2018 Census.  

 

Table 10: Census usually resident population for Waitaha Canterbury region and Aotearoa New Zealand, by ethnic 
group (total responses), 2018 

Category Canterbury Region (%) New Zealand (%) 

European 82.4 70.2 

Māori 9.4 16.5 

Pacific peoples 3.2 8.1 

Asian 11.1 15.1 

Middle Eastern/Latin American/African 1.2 1.5 

Other ethnicity 1.4 1.2 

Category 2018 (%) 

Employed full-time 51.1 

Employed part-time 15.5 

Unemployed 3.2 

Not in the labour force 30.2 

Table 12: Occupations for people aged 15 years and over in Waitaha Canterbury region and Aotearoa New 
Zealand, 2018 Census 

Category Canterbury Region (%) New Zealand (%) 

Managers 17.6 18 

Professionals 20.8 23 

Technicians and trade workers 13.9 12.1 

Community and personal service workers 9.4 9.5 

Clerical and administrative workers 10.6 10.9 

Sales workers 9.3 9.2 

Machinery operators and drivers 6.7 6 

Labourers 11.7 11.3 
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Health profile: chronic health conditions that may be sensitive to climate 
change 
As noted above, several climate-related hazards threaten the health of people with chronic medical 
conditions. Chronic conditions are an important global, national, and individual health concern [135, 136]. 
The self-reported prevalence of hypertension, stroke, diabetes, asthma, ischaemic heart disease, and mood 
and/or anxiety disorder for the general adult population, and for Māori in Waitaha Canterbury, are 
presented in Appendix A - sourced from the 2021/22 New Zealand Health Survey11 (NZHS). The NZHS 
provides 'snap shot' information about the health and wellbeing of New Zealanders, as well as time-series 
information describing overall trends. However, the time-trend data cannot be used to establish causality, 
or to describe direct relationships with climate change variables, as changes to the prevalence of these 
health conditions will be influenced by many determinants (including climate change).  

Like other environmental stressors, climate change can be expected to have differential effects on different 
subpopulations, depending on a variety of susceptibility factors [137]. Biological sensitivity, socioeconomic 
factors, geography, and adaptive capacity may each contribute to heightened risk for climate-sensitive 
health outcomes [138] and these factors are likely to vary considerably across Waitaha Canterbury. The 
climate-sensitive health and wellbeing priorities are likely to vary across geographical areas and may cluster 
together. Clusters are important as they may be highly amenable to large improvements in health and 
wellbeing outcomes through relatively simple shifts in healthcare delivery [136]. Overall, the burden from 
climate-sensitive health conditions is projected to increase [137]. 

Activity limitations 

Activity limitations was a new output topic in the 2018 Census. A person is regarded as disabled if they 
have 'a lot of difficulty' or 'cannot do at all' one or more of the six activities in the activity limitations 
questions (walking, seeing, hearing, cognition, self-care, and communication). These six questions are the 
Washington Group Short Set of questions on disability and they were designed for use with the general 
population. Table 13 presents self-reported activity limitations, by age, for Waitaha Canterbury compared 
with Aotearoa New Zealand overall, overall population (all ethnicities) and Māori, using 2018 Census data. 

The table shows that at the time of the 2018 Census, for those 65 years and over, approximately 17 percent 
of the usually resident population, all ethnicities, in Waitaha Canterbury indicated that they had 'a lot of 
difficulty' or 'cannot do at all' one or more of the six activities in the activity limitations questions (similar to 
New Zealand overall). Approximately 22 percent of the usually resident Māori population of Waitaha 
Canterbury (65 years and over) indicated that they had an activity limitation (lower than for Māori across 
New Zealand overall, 24.8%).  

                                                      
11 The New Zealand Health Survey is a continuous survey, enabling the publication of annual updates on the health of New Zealanders. Many of the 
indicators in the New Zealand Health Survey ask the respondent to recall their experiences from the past 12 months.   
 

 
 

Table 13: Activity limitations, by age, Waitaha Canterbury region compared with Aotearoa New Zealand, overall 
population (all ethnicities) and Māori, 2018 Census 

All ethnicities 
 

Canterbury (%) New Zealand (%) Māori Canterbury (%) New Zealand (%) 

Under 15 years 2.8 3 Under 15 years 4.1 4.3 

15–29 years 3.4 3.5 15–29 years 5.3 5.3 

30–64 years 4.5 4.8 30–64 years 7.5 8.7 

65 years and over 17.1 17.7 65 years and over 21.9 24.8 
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Climate change impacts: public understandings and attitudes  
Climate change impacts will be experienced most intensely at the local level [139] and communities have 
local knowledge of their social, political, economic, and environmental circumstances which can inform 
responses to climate change impacts [140]. Several questions in the 2020 Canterbury Wellbeing Survey 
[141]12 asked greater Christchurch residents about their 'impressions of climate change' (beliefs, values, 
perceptions, knowledge, awareness, opinions and concerns). The figures below show respondents’ level of 
concern about climate-related impacts, their consideration of sustainability in their consumption choices 
(what they do, buy, use), their impressions of the impact that climate change might have on the health of 
people in New Zealand, and their impressions of community preparedness. 

Concern about climate change 

Figure 11 presents respondents' level of concern or worry about the impact of climate change. The figure 
presents the level of personal worry indicated by non-Māori and Māori respondents to the 2020 
Canterbury Wellbeing Survey (those aged 18 years and over). Respondents were asked to indicate whether 
they were not at all worried, a little worried, or worried/very worried about the impact of climate change 
(or don’t know).  

Most respondents indicated that they were either a little or worried/very worried about the impact of 
climate change (a little: non-Māori 39.4%, Māori 33.7%; and worried/very worried non-Māori 42.8%, Māori 
45.9%). Approximately 14 percent of non-Māori respondents and 12.6 percent of Māori respondents 
indicated that they were not at all worried about the impact of climate change (few respondents selected 
don’t know). The differences shown between Māori and non- Māori are not statistically significant. 

  

                                                      
12 A representative, serial, cross-sectional survey that is repeated annually and gathers self-reported wellbeing data to supplement the monitoring 
of wellbeing in greater Christchurch. The sample size is approximately 2,500 residents 18 years and over. 
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Figure 11: Extent of worry about the impact of climate change, in greater Christchurch, 2022 
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Consumption choices  

Figure 12 presents the extent to which Canterbury Wellbeing Survey respondents consider sustainability 
and the environment when making choices about what to do, buy, or use in their daily lives. The figure 
presents the level of consideration indicated by non-Māori and Māori respondents to the 2020 Canterbury 
Wellbeing Survey (those aged 18 years and over). Respondents were asked to indicate whether they 
considered sustainability and the environment: never/rarely, sometimes, or most of the time/always (or 
don’t know).  

Most respondents indicated that they consider sustainability when making choices about what they do, 
buy, or use in their daily lives (sometimes: non-Māori 41.4%, Māori 35.7%; and most of the time/always, 
non-Māori 48.1%, Māori 50.5%). Approximately 10 percent of non-Māori and Māori respondents indicated 
that they never/rarely consider sustainability when making choices about what they do, buy, or use (less 
than 5% selected don’t know). A higher proportion of Māori respondents indicated that they consider 
sustainability most of the time/always compared with non-Māori. 

Climate change and health  

Figure 13 presents Canterbury Wellbeing Survey respondents’ impressions of the impact that climate 
change might have on the health of people in New Zealand. The figure presents the impressions of non-
Māori and Māori respondents to the 2020 survey (those aged 18 years and over). Respondents were asked 
to indicate whether they consider the impacts on health will be entirely good/more good than bad, equally 
good and bad, or entirely bad/more bad than good (or don’t know). 

The figure clearly indicates that most respondents think climate change will likely exert a net negative 
impact on the health of people in New Zealand. Approximately 66 percent of non-Māori and 60 percent of 
Māori respondents indicated that they think the impacts will be entirely bad/more bad than good. Less 
than 10 percent of respondents indicated that they think the impacts will be net positive (entirely 
good/more good than bad; non-Māori 6%, Māori 9.8%). Approximately 14 percent of non-Māori and 13 

Figure 12: Frequency of considering sustainability and the environment when making daily choices, in greater 
Christchurch, 2022   

Figure 13: Impression of the impact of climate change on the health of people in New Zealand, in greater 
Christchurch, 2022 
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percent of Māori respondents indicated that the impacts will be equally good and bad (similar proportions 
indicated that they don’t know). The differences shown between Māori and non- Māori are not statistically 
significant. 

Climate change preparedness  

Figure 14 presents the respondents to the 2022 Canterbury Wellbeing Survey (non-Māori and Māori aged 
18 years and over) rating of their communities' level of preparedness to plan for and respond to the 
impacts of climate change. Respondents were asked to select from four response options: Not at 
all/slightly, Somewhat, or Moderately/very well prepared, or Don’t know enough or don’t believe in climate 
change). 

The figure shows an overall impression of a lack of climate change preparedness at the local level. 
Approximately half of all respondents indicated that their community is currently not at all or only slightly 
prepared to plan for and respond to the impacts of climate change. Just fourteen percent of non-Māori 
respondents and 16 percent of Māori respondents in greater Christchurch indicated that their community 
is moderately or very well prepared to plan for and respond to the impacts of climate change. 
Approximately 20 percent of respondents indicated that their community is Somewhat prepared; and less 
than 15 percent of respondents indicated that they either Don’t know enough or don’t believe in climate 
change.   

Summary 

Most respondents to the 2022 Canterbury Wellbeing Survey indicated that they personally worry about the 
impact of climate change and that they consider sustainability and the environment when making choices 
about what they do, buy, or use in their daily lives. While most respondents think climate change will exert 
a net negative impact on the health and wellbeing of people in New Zealand, few think their community is 
sufficiently prepared to plan for and respond to the impacts of climate change.13       

                                                      
13 A separate analysis has shown a clear positive relationship between perceived climate change preparedness and age. Lower proportions of 
respondents from younger age groups reported that their community is moderately or very well prepared to plan for and respond to the impacts of 
climate change (data not shown, Canterbury Wellbeing Survey, in print). This result appears relevant to intergenerational equity. 

Figure 14: Impression of community preparedness to plan for and respond to the impacts of climate change, in 
greater Christchurch, 2022 

0
10
20
30
40
50
60

Not at all/slightly
prepared

Somewhat
prepared

Moderately/very
well prepared

Don't know
enough

about/believe in
climate change

P
ro

p
o

rt
io

n

Māori Non-Māori

Climate Change Subcommittee - Agenda - 6 November 2024 Attachment 9.2.1

Environment Southland (Southland Regional Council) Page 82



 

cph.co.nz                                                                                Climate Change and Health in Waitaha Canterbury | May 2023 page 35 of 98 

Impacts, population groups and responses 
  

Flooding, Storms and Extreme Winds 
The impacts of climate-related hazards on human health and wellbeing are complex and compounding, with many inter-related causal pathways. Table 14 is focused on 
the impacts of flooding, storms, and extreme winds. The infrastructure, economic, biodiversity and direct impacts of flooding, storms and extreme winds are noted in the 
first column (e.g., housing and communities). These impacts are used to inform the focus of the content explored in 'Te Ao Māori lens' and the 'Health / Wellbeing 
Impact' columns. The 'Most Affected Population Groups' column outlines some of the population groups that are more likely to be impacted by the climate-related 
hazard. It is important to note that these population groups are largely similar across the hazards and impacts. Finally, possible adaptive and mitigating responses can be 
found in the last column, all of which are directly or indirectly beneficial to health and wellbeing. 

 

Table 14: Impacts, population groups and responses – Flooding, Storms and Extreme Winds 

Infrastructure / Economic 
/ Biodiversity Impact   

Te Ao Māori Lens Health / Wellbeing Impact   Most Affected Population 
Groups  

Responses   

Housing and communities  Loss of coastal land, urupā, marae, and 
other sites of cultural significance due to 
flooding may impact Māori cultural, 
spiritual, and mental wellbeing [68].  

Damp and water-damaged homes can lead to mould 
and poor air quality, causing respiratory health issues 
including asthma, respiratory infections, and 
rheumatic fever [43].   
  
Damp and water-damaged homes are expensive for 
families to heat and dry, and the quality of housing 
that people live in further exacerbates existing health 
inequities [142].  
  
Displacement, damage and loss of housing from 
flooding, storms or extreme wind are associated with 
overall poor mental health outcomes including Post 
Traumatic Stress Disorder, anxiety, depression and 
increased risk of suicide [143, 144]. 
  
Living in a flood-zone and anticipating potential 
flooding can also cause general mental distress, 
depression, anxiety and sleep disturbance [142]. 
 
Lack of emergency planning or shelter for family 
animals and pets can negatively impact wellbeing and 

People living in a flood 
zone  
Emergency response 
workers and volunteers   
Children  
Older Adults   
People with physical health 
needs  
People with mental health 
needs  
Disabled people  
Low-income households  
Homeowners without 
insurance/ under-insured  
Business owners  
Displaced residents / 
communities [150].   
People living in social 
housing 
  

Adapting or relocating existing cultural 
infrastructure will be necessary to 
protect these cultural places, and the 
overall cultural, spiritual, and mental 
wellbeing of Māori [151]. 
 
Encouraging and enhancing social 
connectedness, social cohesion, and 
social networks in a community ensures 
greater community resilience and 
protects against the worst health and 
wellbeing outcomes from climate 
change. Strong community ties can 
provide closer monitoring, assistance, 
and support to community members 
who will be most affected by climate 
change [67]. 
  
New housing and infrastructure needs to 
be designed to be resilient to the 
changing climate. This may mean 
changes to land-use policies as well as 

Note and Acknowledgement – The 'Te Ao Māori lens' column of the table below draws on the report: He huringa āhuarangi, he huringa ao: a changing climate, a changing world, prepared for Ngā 

Pae o te Māramatanga by Manaaki Whenua - Landcare Reaseach.   
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Infrastructure / Economic 
/ Biodiversity Impact   

Te Ao Māori Lens Health / Wellbeing Impact   Most Affected Population 
Groups  

Responses   

also strongly influence decision-making of households. 
In New Zealand, 64% of households have at least one 
companion animal [145], and often emergency 
accommodation or temporary accommodation post-
flood or storm event may not allow pets. [146].  
 
Crowding of emergency relief centres from displaced 
residents can also impact health, including increased 
risk of infectious diseases [4]. 
  
Stress from the loss of housing and housing issues can 
result in an increase in tobacco, alcohol and other 
substance use, increase in medication need and use 
[143]. 
  
Stress from the loss of housing and housing issues can 
result in an increase in family violence [4]. 
  
Homeowners in flood-zones or flood prone areas can 
experience financial insecurity as insurance companies 
become more risk-adverse to insuring flood-prone 
areas; some properties may become uninsurable [142, 
144, 147]. 
 
Renters and tenants living in social housing can 
struggle to find suitable accommodation post-flood or 
storm, if their house is damaged in a flood event. In 
the recent Auckland flood, tenants in Kāinga Ora 
homes have had to remain in their damaged houses 
after the event, as there is high demand and limited 
alternative housing available [148].   
  
No insurance or under-insurance may impact 
homeowners' ability to sell their property and 
successfully relocate, causing financial stress and 
considerable mental distress [142]. 
  
On-going flooding or risk of flooding may cause a lack 
of investment into an area, or businesses and services 
may start to withdraw from areas that are in flood-
prone areas[142]. A lack of investment and provision 
of services in a community may lead to higher levels of 

consideration of materials used in 
building new housing [152].  
  
Existing housing stock, particularly social 
housing and housing owned by councils, 
may require increased maintenance 
costs and funding to upgrade these 
properties to be resilient to climate 
change [152]. 
 
Allocating emergency funding that 
supports families with less resources to 
keep their companion animals with them 
or in a temporary shelter will support 
mental health and wellbeing and ensure 
that households do not suffer the 
additional loss of their companion 
animal.   
  
There are significant health and safety 
considerations when restoring homes 
after flood damage, BRANZ provides a 
comprehensive guide for remediation of 
New Zealand homes following flooding 
[153].  
   
Changing our urban infrastructure can 
protect against the worst impacts of 
flooding, for example using porous 
cement for new roads, carparks, and 
footpaths to help reduce the stormwater 
runoff [154].The CCC Surface Water 
Strategy 2009-2039, captures examples 
of key policy interventions including the 
use of porous paving in urban areas 
[155]. 
 
Adapting to flooding requires urban 
centres to consider and invest in water 
sensitive urban design to manage 
stormwater. The concept of a ‘sponge 
city’ can be a helpful way to approach 
city design. This recommends permeable 
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Infrastructure / Economic 
/ Biodiversity Impact   

Te Ao Māori Lens Health / Wellbeing Impact   Most Affected Population 
Groups  

Responses   

unemployment, increased financial stress, and mental 
distress for residents [142]. 
Flooding and storms can cause an increase in rodents 
and pests resulting in a greater risk of infectious 
diseases [149].  

pavements, rainwater gardens, green 
roofs, and more green spaces and trees 
within neighbourhoods to help absorb 
and filter the excess water from flooding 
[156]. Natural and constructed wetland 
areas can also provide a place for excess 
stormwater to go; additionally, wetland 
plants help to filter the water, as well as 
provide a critical space for biodiversity 
[157].   
 
Relocation or managed retreat of 
communities impacted by flooding or 
sea level rise needs to involve extensive 
and meaningful community engagement 
and consultation to support and protect 
community agency [142]. 
 
Adaptation responses to protect a 
community from flooding can cause 
disruption and loss to community 
identity, sense of belonging, and 
community connections. Acknowledging 
the difficulty of adaptation policies to 
community wellbeing is important to 
ensure that residents and communities 
impacted are supported appropriately 
[142]. 

 Transport infrastructure  Damage to transport infrastructure may 
impact access to marae, urupā, and other 
places of cultural significance.   

Damage to transport infrastructure  impacts the 
accessibility of locations for residents, emergency 
services, businesses, tourism, and recreational visitors 
[158].   
  
Transport infrastructure damage can impact access to 
critical healthcare services including hospitals, 
pharmacies and local general practitioners [142, 
159]. Transport infrastructure damage can slow down 
emergency services trying to reach affected 
communities.   
  
Lack of access to crucial services and businesses can 
also impact the local economy, causing businesses and 

People who commute for 
work or study  
People living in remote 
communities  
Low-income households   
Business owners  
People with physical health 
needs  
People with mental health 
needs  
Disabled people 
Children  
Young People  

Collaborative and integrated processes 
and policies are needed to reduce the 
risks of climate change events. For 
example, climate change impacts and 
planning need to be integrated into 
transportation policies and long-term 
plans [165].   
 
De-carbonising the transport system is 
an important and necessary way to 
reduce emissions and mitigate the 
impacts of climate change [159]. 
 
Communities and areas that are 
vulnerable to flooding need to have a 
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Infrastructure / Economic 
/ Biodiversity Impact   

Te Ao Māori Lens Health / Wellbeing Impact   Most Affected Population 
Groups  

Responses   

services to close or need to relocate due to lack of 
financial viability [142].   
  
Small rural communities may be particularly impacted 
as they may not have the funding to easily repair the 
roads or bridges impacted by flooding [160].  
  
Damage to transport infrastructure and flooding of 
roads can result in school closures, impacting the 
education and important social connections of children 
and young people [161].  
  
Flooding and damage to transport infrastructure could 
have an impact on access to recreational spaces and 
facilities, impacting people's physical activity and their 
community connectedness [162].  
  
Isolation or lack of access to communities due to 
damaged transport infrastructure will create supply 
chain issues and mean shortages and lack of access to 
food, healthcare supplies, fuel and other basic 
household needs [158].   
 
Food, fuel, and medicine supply lines often follow a 
‘just-in-time’ supply process for the purposes of 
economic efficiency. This means that there are often 
limited reserves available and reduced access to these 
critical items can be felt quickly by community 
members if they do not have their own emergency 
supplies. For example, on the West Coast, there are 
sufficient food supplies for two days in reserve in the 
supermarkets [163]. 
  
Airport closure and lack of access to ports due to road 
damage could prevent the movement of exports and 
imports, causing delays and further disrupting the 
supply chain [158].  
  
Ongoing economic cost to maintain, repair, or retreat 
transport infrastructure likely to increase; general 
maintenance and quality of roads may deteriorate 
leading to more economic cost to individuals as the 

clear flood evacuation transport plan 
and policy including planning for 
alternative routes, road closures, and 
transport capacity [166].  In addition, 
plans for the provision of emergency 
food, water supplies, and medicines will 
be needed, especially in the immediate 
aftermath of a flood event.  
 
  
Changing climate has widespread 
implications for transport planning, 
operation, maintenance, network, and 
vehicle function. Within the context of 
Canterbury, it is important to consider 
the implications of climate events on 
transport infrastructure within the local 
environment and address or plans to 
address the key vulnerabilities of that 
place. Pro-active investment in 
adaptation and planning is necessary to 
prevent the worst impacts of climate 
change on transport infrastructure 
[165].  
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Infrastructure / Economic 
/ Biodiversity Impact   

Te Ao Māori Lens Health / Wellbeing Impact   Most Affected Population 
Groups  

Responses   

road quality damages their vehicles and limits 
transport options [164].   

Water quality and 
infrastructure  

Changing rainfall, water levels and flooding 
runoff into rivers and lakes will likely impact 
taonga fish species and mahinga kai for 
Māori. This may have cultural, spiritual and 
physical health implications [105].    

Increased rainfall and flooding can result in runoff and 
contamination of recreational water, shellfish, and 
drinking water supplies with faecal pathogens from 
humans and animal (cattle) resulting in diseases 
causing gastroenteritis (giardiasis, salmonellosis). 
Additionally, runoff can cause contamination in water 
from toxic chemicals and heavy metals associated with 
causing cancer [67, 167].   
  
Increased rainfall and coupled with increased 
temperatures can also increase the risk of mosquito-
borne diseases [43].   
  
Flooding and storms can overwhelm water 
infrastructure systems and result in sewerage 
overflows, loss of drinking water, and closure of health 
facilities and aged care facilities that cannot function 
without safe water supplies [168].   
  
Flooding can result in increased risk of gastrointestinal 
illnesses and infectious diseases [43, 123], due to 
contamination or disruption to essential services such 
as electricity, water and sewerage [4].  For example, 
heavy rainfall was found to be the cause of a water 
contamination issue that led to nearly 5,500 people 
falling ill with gastroenteritis and contributed to 3 
deaths in Havelock North, New Zealand [43, 169]. The 
total economic cost of this event was estimated to be 
$21,029,288; with the majority of this cost sitting with 
households having to boil and buy water, and take 
time off work to manage the event [170]. The 
household cost was approximately $2,440 per 
household.  
  
Flooding can increase the risk of food- and water-
borne illness due to contamination or disruption to 
essential services such as electricity, water and 
sewerage [4].   

Children  
Older Adults   
People with physical health 
needs  
People with mental health 
needs  
Disabled people  
Low-income households  
People without access to 
internet   
People without access to 
phone  
  

To support water infrastructure, where 
practical, stormwater rooftop collection  
can help reduce the water runoff and 
prevent the stormwater system being 
overwhelmed [152].   
  
To support water infrastructure, having 
areas of vegetation where excess water 
can be held, for example marshland, will 
help reduce the stormwater system 
being overwhelmed and ensure that 
flooding and overflows do not take place 
in inappropriate areas [152].   
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Infrastructure / Economic 
/ Biodiversity Impact   

Te Ao Māori Lens Health / Wellbeing Impact   Most Affected Population 
Groups  

Responses   

Energy supply and 
infrastructure  

  Flooding and storms can damage energy infrastructure 
resulting in lack of electricity needed for heating and 
cooking, and to power computers and home 
appliances and lighting, and for medical supplies and 
equipment [171].  
  
Damaged energy infrastructure can cause electrical 
burns and electrical injuries [172].  
  
Lack of power can disrupt critical services including 
healthcare services and hospitals, as well as the supply 
of power to critical care devices for people with 
existing health conditions [123].  

People reliant on electricity 
for heating  
Children  
Older Adults   
People with physical health 
needs  
People with mental health 
needs  
Disabled Peoplae   

Diversification of energy sources, to 
include renewable and localised energy, 
can create more resilience to climate 
change events [173].  
  
Improving the affordability of renewable 
energy sources for communities can 
strengthen local resilience to climate 
change events [171].  
 
Ensuring that plans and strategies are in 
place for instances of power outage. This 
includes making sure that backup or 
portable generators are available for 
critical community emergency centres 
which are resistant to flooding. 
Generators are essential for providing 
emergency water purification 
systems. The plans and strategies also 
need to incorporate education of people 
required to operate the generators 
[174].  

Communication and 
Information Infrastructure  

  Flooding and severe storms can destroy critical 
communication and information infrastructure. This 
can result in a lack of knowledge for coordinating 
disaster response, as communities and people effected 
by the storm are unable to communicate their needs 
and the scale of hazards they are experiencing [175].    
Additionally, emergency communication can be 
impacted and important safety messages to 
communities impacted by the flooding or storm may 
not be received. This may result in higher mortalities, a 
lack of emergency preparedness, and increased panic 
and distress for affected communities and households 
[176].   
  
Destruction of communication and information 
infrastructure can also lead to a rise in misinformation 
or disinformation around the emergency unfolding, 
causing greater social and community harm [175].     

  Develop community education plans and 
education packages around emergency 
preparedness e.g. on topics like ensuring 
water is safe to drink and making a toilet 
for your household. This would involve 
working with and utilising resources 
developed by Civil Defence. Inter-
organisational communications plans 
and MOU should be prepared in advance 
and agreed to go out via different media 
outlets.    
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Crops and livestock  Ngāi Tahu manage more than 10,000 ha of 
farm and forestry land in Te Waipounamu, 
including 9,407 ha of land for beef farming 
and 6,757 ha of land for dairy farming in 
Waitaha Canterbury. Flooding that impacts 
agricultural land will affect Māori economic 
interests in farming beef, lamb, and dairy. 
[105].    
  
The increasing cost of food may also affect 
Māori communities, who already experience 
higher levels of food insecurity [68].    

Flooding, storms and extreme winds may impact local 
food supplies by causing damage to crops; this may 
also cause food prices to increase contributing to 
further health inequities [177].  
  
  
Damage from flooding, storms, and extreme winds 
may have economic impacts for rural communities, 
farmers, and agricultural workers.  
 
Flooding can cause considerable damage to the insect 
population, including bees and other pollinators, which 
are critical for crop yields, and could therefore have an 
impact on food security [178]. In the recent flooding in 
Hawke’s Bay and Tai Rāwhiti, it is estimated between 
5000 – 6000 beehives were damaged or washed away 
[179].  
  

Agricultural workers  
Farmers   
Low-income households  
  

Protecting and managing agricultural 
land sustainably will help mitigate soil 
erosion from flooding [177].   
  
Flood embankments could be used to 
protect agricultural land. Additionally, 
more flood-tolerant varieties and species 
of crops could be planted in areas at risk 
of flooding [177].  
 
Longer term food provision through food 
distribution organisations and charities 
may be needed for low-income 
households if there are significant 
increases in food costs.    
  
Support and investment in local farmers 
and the local food economy may create 
more diversity and resilience and 
therefore increase access to nutritional 
healthy food for communities [177].    
 
Shifts in diet away from processed foods 
and towards more vegetables, legumes, 
whole grains and fruit are likely to have 
health and wider environmental co-
benefits [180, 181]-However, it is critical 
to account for and enable indigenous 
rights to food, for example mahinga kai.   

Coastal barriers, stop 
banks and flood 
management 
infrastructure  

  Areas of lower socioeconomic status and rural areas 
with a smaller population may struggle to afford flood 
protection, despite potentially higher levels of 
exposure. This leads to further inequity and 
compounding issues, as communities do not have the 
financial ability to adapt by moving away or building 
flood protections [182].   
  
Flood protection in Aotearoa New Zealand is already 
short by an estmated $150m per year. Increased risk 
of flooding may increase political and social tensions 
around who is responsible for the ongoing and 
increasing costs of flood protection [183, 184].   

People living in a flood 
zone  
Small and rural 
communities   

Pro-active investment into flood 
protection is needed to avoid the worst 
health and wellbeing impacts of flooding 
on the community. Any investment and 
plans should be carefully considered to 
ensure protections put in place are not 
mal-adaptive.  
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Landfills and contaminated 
land  

Landfills and areas of contaminated land are 
at risk of being flooded and exposed. This 
can mean that nearby areas and ecosystems 
are polluted with waste, impacting Māori 
physical, social, spiritual, cultural and 
economic wellbeing [151].   
  

Landfills and areas of contaminated land are at risk of 
being flooded and exposed. This can mean that nearby 
areas and ecosystems are polluted with waste, 
impacting the community's physical health and 
wellbeing. For example, in a flooding event in 2019, a 
disused landfill was exposed and 135, 000 kg of waste 
was washed downstream into the Tasman Sea [151].  
  
Within Canterbury, there is a total of 112 former or 
current town landfills, and an additional 85 smaller 
private landfills (for example a private farm pit) are 
within 100m of the coast or a river and therefore 
vulnerable to flooding or sea level rise [185].   
 
Flooding can result in an increase in waste being sent 
to landfills. For example, the Buller flooding in 2021 
resulted in twice the amount of waste in landfills than 
Westport usually produced in a year [186]. 

  Landfills and contaminated land at risk of 
being exposed from flooding need to be 
proactively remediated [151].   
  
Actively encouraging and rewarding 
households and community initiatives 
that focus on waste reduction, waste 
minimisation and recycling will reduce 
the need for landfills.  
 
Planning how to manage waste and 
where waste can be disposed safety 
after a flood event is critical. 
Additionally, consideration around how 
to save or recycle items affected by 
flooding is needed, to help reduce the 
amount of waste being put in landfills.  

Direct impacts    Flooding can directly result in drowning, traumatic 
injury, including injury from debris or falls, 
hypothermia, trauma, stress, and shock [123, 172].   
  
Flooding can also result in reduced physical activity 
and recreation due to lack of access or damage to 
facilities and impact individual health and wellbeing 
[4].  
  
Flooding can exacerbate existing chronic diseases due 
to lack of access to medications [153].   
 
Storms result in an increase of particulate matter, 
particularly airborne pollens, that can exacerbate 
asthma and other respiratory conditions [43]. Storms 
can result in Epidemic Thunderstorm Asthma, which 
can increase presentations to hospital and overwhelm 
the health system [187]. 
 
Climate change has significant impacts on mental 
health and wellbeing, from both the impacts of climate 
change events, such as a storm or flood event, and 
from the incremental changes and losses that 
communities may experience due to climate change. 
Additionally, the overall threat of climate change and 

People living in a flood 
zone  
Emergency response 
workers and volunteers   
Children  
Young People   
Older Adults   
People with physical health 
needs  
People with mental health 
needs  
Disabled People Low-
income households  
People without access to 
internet   
People without access to 
phone   
  

Early warning systems are critical to 
ensure that individuals, families, 
businesses, and communities can 
prepare themselves for flood events and 
evacuate areas if needed [189].  
 
Planning responses to the mental health 
impacts and consequences of climate 
change is critical as climate change 
magnifies risks to mental health. 
Responses need to consider both direct 
mental health impacts, for example from 
a flooding event, and indirect impacts 
that relate to damaged infrastructure or 
loss of employment due to climate 
change. Further, responses are needed 
for the potential and pervasive threat of 
climate change that can contribute to 
eco-anxiety, hopelessness, and despair, 
particularly for children and young 
people [188].  
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climate events can create feelings of hopelessness and 
despair, due to the magnitude and complexity of the 
threat of climate change [188].  

 

  

Climate Change Subcommittee - Agenda - 6 November 2024 Attachment 9.2.1

Environment Southland (Southland Regional Council) Page 91



 

cph.co.nz                                                                                Climate Change and Health in Waitaha Canterbury | May 2023 page 44 of 98 

Sea Level Rise 
The impacts of climate-related hazards on human health and wellbeing are complex and compounding, with many inter-related causal pathways. Table 15 is focused on 
the impacts of sea level rise. The infrastructure, economic, biodiversity and direct impacts of sea level rise are noted in the first column (e.g. housing and communities). 
These impacts are used to inform the focus of the content explored in 'Te Ao Māori lens' and the 'Health / Wellbeing Impact' columns. The 'Most Affected Population 
Groups' column outlines some of the population groups that are more likely to be impacted by the climate-related hazard. It is important to note that these population 
groups are largely similar across the hazards and impacts. Finally, possible adaptive and mitigating responses can be found in the last column, all of which are directly or 
indirectly beneficial to health and wellbeing.  

 

Infrastructure / Economic 
/ Biodiversity Impact   

Te Ao Māori Lens  Health / Wellbeing Impact   Most Affected Population 
Groups  

Responses   

Housing and communities   Loss of coastal land, urupā, Marae and 
other sites of cultural significance due to 
sea level rise may impact Māori cultural, 
spiritual, and mental wellbeing [98].  
  
Māori are likely to be disproportionately 
affected by housing shortages and 
overcrowding due to housing shortages 
[190].  
 
Māori are employed in relatively high 
numbers within the construction 
industry and therefore may have higher 
job security due to sea level rise 
remediation and relocation [151].    

Coastal communities' wellbeing and mental health will likely be 
impacted through the physical insecurity of sea level rise [191, 192].  
  
Sea level rise increases the financial insecurity for homeowners as 
insurance companies become more risk-averse to insuring flood-
prone areas or areas experiencing coastal erosion; some properties 
may become uninsurable [147].   
 
Insurance partial retreat and complete retreat is anticipated in 
coastal areas due to flooding and coastal erosion caused by sea level 
rise around Aotearoa. Insurance retreat will trigger default on 
mortgages, creating significant financial stress and potential home 
loss [59]. 
  
Displacement due to sea level rise and coastal erosion from sea level 
rise is associated with higher rates of anxiety, depression, and Post 
Traumatic Stress Disorder [144].  
  
Displacement and relocation of housing due to sea level rise and 
coastal erosion may result in loss of community belonging, sense of 
connection to others, and connection to local history and traditions 
[191].   
 
The process and decision making around public compensation for 
households impacted by sea level rise will likely create social and 
political tensions. Deciding and agreeing upon who is responsible for 
moving households away from hazards, and the process of funding 

People living on the coast  
Emergency response 
workers and volunteers   
Children  
Older adults   
People with physical 
health needs  
People with mental health 
needs  
Disabled people  
Low-income households  
Homeowners without 
insurance/ under-insured  
Business owners  
Displaced residents  

Adapting or relocating existing 
Māori cultural infrastructure will 
be necessary to protect these 
cultural places, and the overall 
cultural, spiritual, and mental 
wellbeing of Māori [151].   
  
Relocation or managed retreat 
of communities impacted by sea 
level rise needs to involve 
extensive and meaningful 
community engagement and 
consultation to support and 
protect community agency 
[142].  
  
Adaptation responses to protect 
a community from sea level rise 
can cause disruption and loss to 
community identity, sense of 
belonging, and community 
connections. Acknowledging the 
difficulty of adaptation policies 
to community wellbeing is 
important to ensure that 
residents and communities 

Table 15: Impacts, population groups and responses – Sea Level Rise 

Note and Acknowledgement – The 'Te Ao Māori lens' column of the table below draws on the report: He huringa āhuarangi, he huringa ao: a changing climate, a changing world, prepared for Ngā 

Pae o te Māramatanga by Manaaki Whenua - Landcare Reaseach.   
  
 

Climate Change Subcommittee - Agenda - 6 November 2024 Attachment 9.2.1

Environment Southland (Southland Regional Council) Page 92



 

cph.co.nz                                                                                Climate Change and Health in Waitaha Canterbury | May 2023 page 45 of 98 

Infrastructure / Economic 
/ Biodiversity Impact   

Te Ao Māori Lens  Health / Wellbeing Impact   Most Affected Population 
Groups  

Responses   

and administrating funds for community or household relocation is 
complex and currently unclear. The process of community 
relocation/ managed retreat may also potentially create further 
inequities depending on the compensation model applied [193].   
 
Due to sea level rise and other climate change events, it is likely that 
immigrants and refugees will arrive in New Zealand. This may 
exacerbate housing shortages and lead to overcrowding and an 
increased risk of infectious diseases. [68].   
 
 
  

impacted are supported 
appropriately [142].   
  
Encouraging and enhancing 
social connectedness, social 
cohesion, and social networks in 
a community ensures greater 
community resilience and 
protects against the worst health 
and wellbeing outcomes from 
climate change. Strong 
community ties can provide 
closer monitoring, assistance, 
and support to community 
members who will be most 
affected by climate change [67].  
  
New housing and infrastructure 
needs to be designed to be 
resilient to the changing climate. 
This may mean changes to land-
use policies as well as 
consideration of materials used 
in building new housing [152].   
 
In response to sea level rise and 
increased migration from climate 
change refugees in the Pacific, 
Aotearoa New Zealand needs to 
rapidly build and enable 
extended-family houses and 
increase the supply of low-
income housing overall in order 
to avoid over-crowding. Over-
crowding and unsuitable, poor-
quality housing can increase the 
risk of infectious diseases [106].   

Transport infrastructure  Damage to transport infrastructure may 
impact access to marae, urupā, and 
other places of cultural significance.  
  

Damage to transport infrastructure from sea level rise and coastal 
erosion impacts the accessibility of locations for residents, 
emergency services, businesses, tourism, and recreational visitors 
[158].    
  

Children  
Young people  
Older adults   
People with physical 
health needs  

Changing climate has 
widespread implications for 
transport planning, operation, 
maintenance, network, and 
vehicle function. Within the 
context of Canterbury, it is 
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Damage to transport infrastructure may particularly impact small 
rural communities who may not have the funding to easily repair 
the roads or bridges impacted by climate change [160].  
  
Transport infrastructure damage from sea level rise and coastal 
erosion can impact access to critical healthcare services including 
hospitals, pharmacies, and local general practitioners [142, 159].  
 
Food, fuel, and medicine supply lines often follow a ‘just-in-time’ 
supply process for the purposes of economic efficiency. This means 
that there are often limited reserves available and access to these 
critical items can be felt quickly by community members if they do 
not have their own emergency supplies. For example, on the West 
Coast, there are sufficient food supplies for two days in reserve in 
the supermarkets [163]. 
 
Damage to transport infrastructure can result in school closures, 
impacting the education and important social connections of 
children and young people [161].   
 
Lack of access to crucial services and businesses can also impact the 
local economy, causing businesses and services to close or need to 
relocate due to lack of financial viability [142].   
  
Isolation or lack of access to communities due to damaged transport 
infrastructure will create supply chain issues and mean shortages 
and lack of access to food, healthcare supplies, fuel and other basic 
household needs [158].   
  
Sea level rise could have an impact on access to some recreational 
spaces and facilities in Canterbury, impacting people's physical 
activity and their community connectedness.  
  
Damage to ports could prevent the movement of exports and 
imports, causing delays and further disrupting the supply chain 
[158].  
  
Ongoing economic cost to maintain, repair, or retreat transport 
infrastructure is likely to increase. The general maintenance and 
quality of roads may deteriorate over time due to this, leading to 
more economic cost to individuals as the road quality damages their 
vehicles and limits transport options [164].   

People with mental health 
needs  
Disabled people  
Low-income households  
People who commute for 
work or study  
People living in remote 
communities  
Business owners  
  

important to consider the 
implications of climate events on 
transport infrastructure within 
the local environment and 
address or plans to address the 
key vulnerabilities of that 
place. Pro-active investment in 
adaptation and planning is 
necessary to prevent the worst 
impacts of climate change on 
transport infrastructure [165].  
  
De-carbonising the transport 
system is an important and 
necessary way to reduce 
emissions and mitigate the 
climate change [165].   
   
Collaborative and integrated 
processes and policies are 
needed to reduce the risks of 
climate change events. For 
example, climate change impacts 
and planning need to be 
integrated into transportation 
policies and long-term plans 
[165].  
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Water quality and 
infrastructure  

Access to indigenous biodiversity and kai 
moana is important for Māori 
intergenerational transmission of 
knowledge, nurturing whakapapa 
connections and whenua connections. 
The relationship between Māori and the 
environment is also important for 
kaitiakitanga [151].  

Sea level rise could introduce saline water into drinking and 
groundwater supplies which can lead to an increased risk of 
communicable diseases including diarrhoea, rashes, skin infections, 
and eye infections [194].   
 
  

    

Coastal barriers, stop 
banks and flood 
management 
infrastructure  
  
  

  There is increasing political tension between local and central 
government regarding the cost and responsibility of flood 
management and flood protection [184]. In Aotearoa, it is estimated 
that flood protection costs are short by $150m per year [183].  
  
Poorer areas and rural areas with a smaller population may struggle 
to afford flood protection, despite potentially higher levels of 
exposure. This leads to further inequity and compounding issues, as 
communities do not have the financial ability to adapt by moving 
away or building flood protections [182].  
   
The ongoing cost of repairing and strengthening sea walls can 
become challenging and be disputed. Previously built sea walls 
around Aotearoa are already proving to be an inadequate defence 
to rising sea level [182]. 

  Investing in sea walls, stop banks 
and levees can help protect 
communities for longer and 
delay the need for communities 
to relocate, however, these 
measures can also encourage 
more development in unsafe 
areas creating greater risks of 
loss if the flood protection 
measures are breached or 
damaged [59].  

Landfills and contaminated 
land  

Landfills and areas of contaminated land 
are at risk of being flooded and exposed. 
This can mean that nearby areas and 
ecosystems are polluted with waste, 
impacting Māori physical, social, 
spiritual, cultural and economic 
wellbeing [151].   
  

Landfills and areas of contaminated land are at risk of being flooded 
and exposed. This can mean that nearby areas and ecosystems are 
polluted with waste, impacting the community's physical health and 
wellbeing [151].   
  
Within Canterbury, there is a total of 112 former or current town 
landfills, and an additional 85 smaller private landfills (for example a 
private farm pit) are within 100m of the coast or a river and 
therefore vulnerable to flooding or sea level rise [185].     
 
Flooding and coastal erosion can result in an increase in waste being 
sent to landfills. For example, the Buller flooding in 2021 resulted in 
twice the amount of waste in landfills than Westport usually 
produced in a year [186].  
 
  

  Landfills and contaminated land 
at risk of being exposed from 
flooding need to be proactively 
remediated [151].  
  
Actively encouraging and 
rewarding households and 
community initiatives that focus 
on waste reduction, waste 
minimisation and recycling will 
reduce the need for landfills. 
 
Planning how to manage waste 
and where waste can be 
disposed safety after a flood or 
coastal erosion event is critical. 
Additionally, consideration 
around how to save or recycle 
items affected by flooding is 
needed, to help reduce the 
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amount of waste being going to 
landfills.  

Direct  Sea level rise could have an impact on 
popular surf breaks and cause flooding 
to recreational spaces and facilities that 
many whānau use, influencing levels of 
physical activity [151].  
  
Important coastal land, urupā, marae 
and other sites of cultural significance 
important for Māori identity may be 
flooded and damaged due to sea level 
rise, impacting Māori cultural, spiritual, 
and mental wellbeing [68].  

 Climate change has significant impacts on mental health and 
wellbeing, from both the impacts of climate change events, such as 
a storm or flood event, and from the incremental changes and 
losses that communities may experience due to climate change. 
Additionally, the overall threat of climate change and climate events 
can create feelings of hopelessness and despair, due to the 
magnitude and complexity of the threat of climate change [188]. 

People living in a flood 
zone  
Emergency response 
workers and volunteers   
Children  
Older adults   
People with physical 
health needs  
People with mental health 
needs  
Disabled people  
Low-income households  
Homeowners without 
insurance/ under-insured  
Business owners  
Displaced residents  

 Planning responses to the 
mental health impacts and 
consequences of climate change 
is critical, as climate change 
magnifies risks to mental health. 
Additionally, responses need to 
consider both direct mental 
health impacts, for example 
from a flooding event, as well as 
indirect impacts that relate to 
damaged infrastructure or loss 
of employment due to climate 
change. Further, responses are 
needed for the potential and 
pervasive threat of climate 
change that can contribute to 
eco-anxiety, hopelessness, and 
despair, particularly for children 
and young people [188].  
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Temperature Rise  
The impacts of climate-related hazards on human health and wellbeing are complex and compounding, with many inter-related causal pathways. Table 16 is focused on 
the impacts of temperature rise. The infrastructure, economic, biodiversity and direct impacts of temperature rise are noted in the first column (e.g. housing and 
communities). These impacts are used to inform the focus of the content explored in 'Te Ao Māori lens' and the 'Health / Wellbeing Impact' columns. The 'Most Affected 
Population Groups' column outlines some of the population groups that are more likely to be impacted by the climate-related hazard. It is important to note that these 
population groups are largely similar across the hazards and impacts. Finally, possible adaptive and mitigating responses can be found in the last column, all of which are 
directly or indirectly beneficial to health and wellbeing.  

 

Infrastructure / Economic 
/ Biodiversity Impact   

Te Ao  Māori  Lens  Health / Wellbeing Impact   Most Affected Population 
Groups  

Responses   

 Housing and 
communities   

Māori are over-represented in poor 
quality housing which may mean greater 
health impacts from heat [68].  

Increased heat can lead to a greater risk of heat-related illnesses, 
including heat stress, heat stroke, as well as heat-related mortality, 
and will have negative impacts for people with existing health 
conditions [123, 195].  
  
Urban communities are at risk of the urban heat island effect as 
many of the material used in urban settings – brick, concrete, steel 
– trap heat and increase the overall temperature experienced in 
urban environments. The urban heat island effect can cause up to 
10 degrees increase in air temperature. Heat island effects are 
more likely to be experienced in areas of socioeconomic 
disadvantage as there is less natural vegetation and fewer trees in 
those areas to help reduce and prevent the heat island effect 
[123].   
  
Residents living in high rise buildings or on the upper floor of 
buildings are more likely to experience heat stress and heat-
related health risks [123].   
   
Increased temperature in communities is likely to put pressure on 
healthcare services [123].   
 
  

Older people   
Children  
Pregnant people  
People living in high-rise 
housing  
People with physical health 
needs  
People with mental health 
needs  
Disabled people  
Low-income households  
  
  

To reduce the potential of heat-
related illness and mortality it is 
critical that trees, green spaces, 
and natural vegetation are 
protected [196]. Hard surfaces 
like roads and footpaths in 
cities can reach up to 50 
degrees in temperature on a 
30-degree day. However, shade 
from trees can mean that roads 
and footpaths are nearly 20 
degrees cooler [197].  
  
In communities where there is 
limited vegetation and trees, 
planting should be done. Roof-
top gardens and creative green 
spaces in urban settings should 
be encouraged [196]. Roof-top 
gardens and places of 
biodiversity can play a part in 
decolonising cities, by 
showcasing local ecology and 
culture [198]. Changes to the 
Building Code may be needed 

Table 16: Impacts, population groups and responses – Temperature Rise 

Note and Acknowledgement – The 'Te Ao Māori lens' column of the table below draws on the report: He huringa āhuarangi, he huringa ao: a changing climate, a changing world, prepared for Ngā 

Pae o te Māramatanga by Manaaki Whenua - Landcare Reaseach.   
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to better enable and support 
roof-top gardening.  
An equitable approach to green 
space and tree-planting needs 
to be applied across community 
and urban planning in order to 
reduce the heat island effect 
and negative health impacts of 
increased heat [196].    
  
New housing and infrastructure 
needs to be designed to be 
resilient to the changing 
climate, including increased 
temperatures and heatwaves. 
This may mean changes to 
land-use policies (for example 
maintaining trees on 
properties) as well as 
consideration in materials used 
in building new housing [152].  
 
Housing can be designed or 
retrofitted to passively cool 
using cross ventilation systems 
or external shade. White or 
light covered roof-tops can also 
help reduce temperatures and 
prevent the heat island effect in 
urban areas [199].  
  
Existing housing stock, 
particularly social housing and 
council-owned housing, may 
require increased maintenance 
costs and funding to upgrade 
these properties to be resilient 
to increased temperatures 
[152].   
  
Ensure dedicated cooling 
centres where people can seek 
shelter and assistance – as well 
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as access to other public spaces 
that provide respite [200]. 
  
Encouraging and enhancing 
social connectedness, social 
cohesion, and social networks 
in a community ensures greater 
community resilience and 
protects against the worst 
health and wellbeing outcomes 
from climate change. Strong 
community ties can provide 
closer monitoring, assistance, 
and support to community 
members who will be most 
affected by climate change 
[67].  

Transport infrastructure  Damage to transport infrastructure may 
impact access to marae, urupā, and other 
places of cultural significance.  
  

Increased temperature can cause roads to melt and rail buckling.  
In 2006, a rail line buckled by heat caused 27 wagons to tumble 
from the Selwyn River Bridge in Mid-Canterbury [201]. Damage to 
transport infrastructure impacts the accessibility of locations for 
residents, emergency services, businesses, tourism and 
recreational visitors [158].  
 
Softened and melting road surfaces create safety issues for road 
users, as coming to a halt takes longer, increasing the risk of 
serious crashes on roads [202]. 
  
Ongoing economic cost to maintain, repair, or retreat transport 
infrastructure likely to increase; general maintenance and quality 
of roads may deteriorate leading to more economic cost to 
individuals as the road quality damages their vehicles and limits 
transport options [164].  

Children  
Young people  
Older adults   
People with physical health 
needs  
People with mental health 
needs  
Disabled people  
Low-income households  
People who commute for 
work or study  
People living in remote 
communities  
Business owners  
  

Changing climate has 
widespread implications for 
transport planning, operation, 
maintenance, network, and 
vehicle function. Within the 
context of Canterbury, it is 
important to consider the 
implications of climate events 
on transport infrastructure 
within the local environment 
and address or plans to address 
the key vulnerabilities of that 
place. Pro-active investment in 
adaptation and planning is 
necessary to prevent the worst 
impacts of climate change on 
transport infrastructure [165].  
  
De-carbonising the transport 
system is an important and 
necessary way to reduce 
emissions and mitigate the 
climate change [165].   
   
Collaborative and integrated 
processes and policies are 
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needed to reduce the risks of 
climate change events. For 
example, climate change 
impacts and planning need to 
be integrated into 
transportation policies and 
long-term plans [165].  

Water quality and 
infrastructure  
  

Increased temperature can increase the 
risk of toxic algae blooms in freshwater 
environments which may have an impact 
on Māori taonga species for example pāua 
and kina [105].   
  
Increased temperatures may also lead to 
localised extinction of some taonga 
species, and change their breeding, and 
migration patterns: Longfin eels, lamprey 
(piharau, kanakana), īnanga, kōaro, 
banded kōkopu, the shortfin eel and the 
freshwater mussel are highly vulnerable 
species [105].  
  
The impact of increased temperature on 
taonga freshwater and marine species and 
decrease to kaimoana is likely to 
negatively impact Māori cultural identity 
and wellbeing and increase food 
insecurity.  For example, in 2017/2018 a 
marine heatwave caused the complete 
loss of rumurapa (bull kelp) around certain 
areas of Whakaraupō Lyttleton harbour. 
This species of kelp is used to make pōhā 
(food storage containers) used for 
transporting and steaming food. The loss 
of rumurapa has also had an impact on 
the mussel population of those areas 
[105]. 
 
Damage to ocean environments could 
have an impact on Māori income, 
investments and financial security. Māori 
have significant investments in tourism 
and the fishing industry, which could be 

Increased temperature can increase the risk of toxic algae blooms 
in freshwater environments. Exposure to algal blooms can cause 
skin rashes, stomach cramps, nausea, and numbness or tingling 
around mouth and fingertips [203].   
  
Increases in algal blooms can also impact recreation, tourism, 
fishery, aquaculture, and the wider ecosystem [43]. 
  
Increased temperature can also increase the risk of vector-borne 
diseases such as tick- and mosquito-borne diseases including 
Chikungunya, Dengue Fever, Ross River Virus and Zika [43].  
  
Increased temperature can also increase the concentration of 
campylobacteriosis and salmonellosis in freshwater [43].   
  
 Changes and damage to the ocean environment and biodiversity 
could impact supply and affordability of fish which subsequently 
may impact the nutrition and wellbeing of communities.    
  
Fishing, tourism, diving, and other recreational activities that rely 
on our ocean environment may be negatively impacted causing 
financial stress and mental distress to communities who rely on 
the ocean and natural environment for their income and 
recreation [151]. 

Older people   
Children  
Pregnant people  
People with physical health 
needs  
People with mental health 
needs  
Disabled people   

Marine and freshwater 
environments would benefit 
from greater protections and 
the introduction of new 
protected areas and managed 
resource protected zones 
[152].  
  
Move the swim leg of multi-
sport events to swimming pools 
or alternative sites with cleaner 
water to manage health risks 
associated with climate-
induced low water flows and 
toxic algal blooms [151].  
  
Increased and effective riparian 
planting is recommended as it 
an effective measure providing 
many benefits, including: 
filtering water before it enters 
waterways, providing increased 
stability for riverbanks, creating 
habitats for wildlife and 
providing shade for the cooling 
of rivers and streams [204].  
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damaged by changing coastal and ocean 
water quality and damage to marine and 
freshwater biodiversity [151].   

Energy supply and 
infrastructure  

  Increased demand on the energy system due to air conditioning 
can overload the electric lines and transformers resulting in power 
cuts.  Sustained demand on energy can also cause transformers to 
overheat and become damaged.   
  
Damage to energy infrastructure and power cuts can result in lack 
of electricity needed for cooling and cooking, to power computers 
and home appliances, lighting, and for medical supplies and 
equipment [171].  
  
Lack of power can disrupt critical services including healthcare 
services and hospitals, as well as the supply of power to critical 
care devices for people with existing health conditions [123].   

  Government rebates for 
domestic solar panels or other 
small scale renewable energy 
system (wind, hydro, or hot 
water system) such as the 
Australian Small-scale 
Renewable Energy Scheme 
(SRES). 

Crops and livestock  Increased temperatures could mean an 
increase in invasive pests and diseases 
affecting monocultural agriculture and 
forestry. This could disproportionately 
impact Māori investment, economy, and 
food security [151].  
  
Certain crops may benefit from the 
increased temperature and therefore 
have a longer growing season. 
Additionally, warming temperatures may 
mean that certain crops can be grown in 
different areas of the country [151].   
 
The increasing cost of food may also affect 
Māori communities, who already 
experience higher levels of food insecurity 
[68].    

Increased temperatures could change the growing of crops and 
distributions of productive land around Aotearoa which may lead 
to food price increases and compound existing food insecurity.   
  
Increased temperature could create serious health risk to livestock 
through heat stress, and through an increase in parasites or 
introduction of new parasites that effect the health of livestock. 
This will likely increase the costs of animal products and increase 
food insecurity [151].  
  
Managing the impact of increased temperature could create a 
significant financial burden and stress for farmers and agricultural 
workers, who may lose their income or need to adapt their 
growing times and crops, as well as adapt work procedures.  
 
Increased temperatures could also have a positive impact on food 
security due to the increased growing season of certain crops 
[205].    

Farmers  
Agricultural workers  
Children  
Older adults   
People with physical health 
needs  
People with mental health 
needs  
Disabled people  
Low-income households  
  

In order to support and 
cultivate food security, growing 
food should be encouraged in 
other spaces including in urban 
settings.   
  
Food security can also be 
supported through appropriate 
irrigation and prioritising water 
use.   
  
Land-use policies need to 
protect existing land good for 
growing food.  
  
Areas of shade and shelter for 
livestock need to be provided 
to protect them from heat 
stress.  
 
Shifts in diet away from 
processed foods and towards 
more vegetables, legumes, 
whole grains and fruit are likely 
to have health and wider 
environmental co-benefits 
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[180, 181]-However, it is critical 
to account for and enable 
indigenous rights to food, for 
example mahinga kai.  

Biodiversity and 
ecosystems  

Increased temperatures can result in the 
loss of indigenous flora and fauna due to 
changes to the habitable environment and 
potential increase in predators and weeds. 
The loss of these habitats may impact 
Māori businesses including in honey 
production from pōhutukawa and manuka 
[151].    
  
The loss of indigenous biodiversity may 
have adverse impacts on Māori cultural 
practices, Māori cultural identity, and 
overall spiritual and mental wellbeing 
[151].    

Biodiversity loss has both direct and indirect consequences on 
human health, for example, biodiversity is essential for soil health 
and agriculture, fresh water, clear air, and naturally-sourced 
medicines [206]. 
 
Climate change impacts to biodiversity are likely to have negative 
impacts to wellbeing, physical and mental health. Engaging with 
natural environments has been shown to reduce stress, restore 
attention, increase positive feelings and mood, and reduce 
depressive symptoms [207].  
  
Access to natural environments also increases physical and 
recreational activities. The natural environment also provides food, 
fresh water and can help regulate air quality, pollination, and pests 
and vector-borne and fungal diseases; damage to ecosystems can 
have harmful consequences to human health [207].   

   Protecting and conserving 
biodiversity is an essential 
strategy for protecting human 
health and wellbeing.  
 
New planting areas, including 
public spaces such as streets 
and parks, should be planned 
with the changing climate in 
mind. This includes the careful 
selection of plant varieties 
which will tolerate and be 
suitable for warmer 
temperatures and droughts 
[208].  

Direct   Māori health outcomes are more likely to 
be impacted by increasing heat as Māori 
have a higher burden of chronic diseases 
such as diabetes, which means they are at 
a greater risk of heat-related illness and 
death [68].  
   
Māori are more likely to work outdoors 
and are therefore more at risk from heat-
related illness and death [68].  
  
  

Increased temperature can cause adverse health impacts including 
heat stress, heat stroke, nausea, dehydration, sleep deprivation, 
and increased risk of hospitalisation [209].  People with chronic 
health conditions such as diabetes, cardiovascular disease, and 
kidney disease are at a higher risk from increased temperatures. 
People with chronic health conditions are more likely to 
experience higher incidence of dehydration, hospitalisation, and 
mortality [151, 210].  
 
Increased temperatures can cause risks during pregnancy, 
including reduced birth weight, premature delivery, stillbirth, and 
cardiovascular stress during delivery [211].   
  
Increased temperature can cause heat stress and reduce labour 
capacity and concentration, reducing the overall productivity of 
the labour market, but especially for people working outdoors 
[212].    
  
Increased temperature may limit participation in sports and 
physical activities, as these activities can increase the risk of heat-
related illnesses. Additionally, there may be fewer hours in the day 
where people can exercise or participate in physical activity safely 
[151, 212].   

Older people   
Children  
Young people   
Pregnant people  
People living in high-rise 
housing  
People with physical health 
needs  
People with mental health 
needs  
Disabled people  
Low-income households  
  
  
  
  
  
  

To reduce the health impacts of 
higher temperature, 
community education and 
communication will be 
necessary to help people 
understand how to protect 
themselves in the higher 
temperatures.   
 
To reduce the potential of heat-
related illness and mortality it is 
critical that trees, green spaces, 
and natural vegetation are 
protected [196].   
  
Community facilities need to be 
available to manage extreme 
heat such as accessible drinking 
water, sunscreen, cooling 
stations, and shade. 
  
An equitable approach to green 
space and tree planting needs 
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Warmer temperatures may change behaviours in relation to 
spending time outdoors, which could mean that people have 
higher exposure to ultra-violet (UV) radiation with impacts on skin 
cancer [67].   
  
Increased temperatures can cause significant health impacts to 
outdoor workers leading to heat stress, heat stroke, fatigue, 
dehydration, loss in productivity, increased morbidity, and fatality. 
Outdoor workers in sectors such as agriculture and construction 
will be among the first to feel the health impacts of climate change 
[213].   
  
Increased temperatures can result in a longer period of pollination 
and aeroallergen production which can increase the health risks 
for people with respiratory issues and asthma [98].   
  
Increased temperatures can pose issues with food safety, 
increasing the risk of food spoilage and incidence of diseases such 
as salmonella infection [43].   
  
Increased temperature can also influence mood and mental health 
and can result in higher incidence of aggressive behaviour, violence 
and suicide [151].   
  
Increased temperatures can have a positive impact in reducing 
winter illness, such as influenza, and mortality due to cold 
temperatures [151]. 
 
Climate change has significant impacts on mental health and 
wellbeing, from both the impacts of climate change events, such as 
a storm or flood event, and from the incremental changes and 
losses that communities may experience due to climate change. 
Additionally, the overall threat of climate change and climate 
events can create feelings of hopelessness and despair, due to the 
magnitude and complexity of the threat of climate change [188]. 

to be applied across community 
and urban planning in order to 
reduce the heat island effect, 
provide shade and reduce the 
negative health impacts of 
increased heat [196].    
  
Sports and outdoor recreational 
activities may have to be played 
earlier in the morning or late in 
the evening to avoid the 
highest temperatures of the 
day. Additionally, more breaks 
may be needed for people to 
drink water and rest in the 
shade.   
  
Outdoor work, for example 
construction or agricultural 
work, may need to be done 
early in the morning or late in 
the evening to avoid the 
highest temperatures of the 
day and reduce the risk of heat 
stress on workers. Additionally, 
workers will need more breaks 
to drink water and rest in the 
shade.   
To address increased risk of 
food safety issues, and 
associated diseases, 
regulations, audits and 
education about the correct 
preparation and storage of food 
is required for both food 
producers and the public [214]. 
 
Public campaigns and 
education can support public 
knowledge about SunSmart- 
approaches. Organisational 
SunSmart Policies also ensure 
the running of SunSmart public 
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events. SunSmart events 
consider: the timing of the 
event, the use of shade, 
sunscreen availability, use of 
the SunSmart steps (slip, slop, 
slap and wrap) and the overall 
promotion of SunSmart at the 
event [215]. 
 
Adequate shaded areas should 
be ensured in public spaces, 
especially in places with seating 
and in dedicated play spaces 
[216]. 
 
Public drinking fountains should 
be available in spaces where 
people live, work and play. 
Additionally, the provision of 
water should be ensured at 
public events such as sports 
and cultural events [217]. 
Planning responses to the 
mental health impacts and 
consequences of climate 
change is critical as climate 
change magnifies risks to 
mental health. Additionally, 
responses need to consider 
both direct mental health 
impacts, for example from a 
flooding event, as well as 
indirect impacts that relate to 
damaged infrastructure or loss 
of employment due to climate 
change. Further, responses are 
needed for the potential and 
pervasive threat of climate 
change that can contribute to 
eco-anxiety, hopelessness, and 
despair, particularly for children 
and young people [188]. 
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The impacts of climate-related hazards on human health and wellbeing are complex and compounding, with many inter-related causal pathways. Table 17 is focused on 
the impacts of heatwaves. The infrastructure, economic, biodiversity and direct impacts of heatwaves are noted in the first column (e.g. housing and communities). 
These impacts are used to inform the focus of the content explored in 'Te Ao Māori lens' and the 'Health / Wellbeing Impact' columns. The 'Most Affected Population 
Groups' column outlines some of the population groups who are more likely to be impacted by the climate-related hazard. It is important to note that these population 
groups are largely similar across the hazards and impacts. Finally, possible adaptive and mitigating responses can be found in the last column, all of which are directly or 
indirectly beneficial to health and wellbeing.  

 

Infrastructure / Economic 
/ Biodiversity Impact   

Te Ao Māori Lens  Health / Wellbeing Impact   Most Affected Population 
Groups  

Responses   

Housing and communities  Māori are over-represented in poor 
quality housing which may mean greater 
health impacts from heat [98].  
  

Increased heat can lead to a greater risk of heat-related illnesses 
including heat stress, heat stroke, as well as heat-related 
mortality and can cause negative impacts for people with existing 
health conditions [123]. 
  
Urban communities are at risk of the urban heat island effect as 
many of the materials used in urban settings – brick, concrete, 
steel – trap heat and increase the overall temperature 
experienced in urban environments. The urban heat island effect 
can cause 3 – 5 degrees Celsius increase in air temperature. Heat 
island effects are more likely to be experienced in areas of 
socioeconomic disadvantage as there is less natural vegetation 
and trees in those areas to help reduce and prevent the heat 
island effect [123].   
  
Residents living in high rise buildings or on the upper floor of 
buildings are more likely to experience heat stress and heat-
related health risks [123].   
  
Increased temperature in communities is likely to put pressure 
on healthcare services [123].   
  

  Ensure dedicated cooling 
centres where people can seek 
shelter and assistance – as well 
as access to other public spaces 
that provide respite [200].  
  
To reduce the potential of heat-
related illness and mortality, it is 
critical that trees, green spaces, 
and natural vegetation are 
protected [196].  
  
In communities where there is 
limited vegetation and trees, 
planting should be done. Roof-
top gardens and creative green 
spaces in urban settings should 
be encouraged [196].  
  
An equitable approach to green 
space and tree-planting needs to 
be applied across community 
and urban planning in order to 
reduce the heat island effect 
and negative health impacts of 
increased heat [196].    

Table 17: Impacts, population groups and responses – Heatwaves 

Note and Acknowledgement – The 'Te Ao Māori lens' column of the table below draws on the report: He huringa āhuarangi, he huringa ao: a changing climate, a changing world, prepared for Ngā 

Pae o te Māramatanga by Manaaki Whenua - Landcare Reaseach.   
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New housing and infrastructure 
needs to be designed to be 
resilient to the changing climate, 
including increased 
temperatures and heatwaves. 
This may mean changes to land-
use policies (for example 
maintaining trees on properties) 
as well as consideration of 
materials used in building new 
housing [152].    
Existing housing stock, 
particularly state housing, may 
require increased maintenance 
costs and funding to upgrade 
these properties to be resilient 
to increased temperatures 
[152].   
 
Air conditioning is not always 
available or recommended as 
the energy demands may 
exceed the system capacity, 
additionally some households 
will not have access or be able 
to afford air conditioning costs. 
A ceiling fan or electric fan can 
be a helpful alternative, to help 
circulate the air. Ceiling fans can 
reduce the air temperature by 3-
4 degrees Celsius [181]. Building 
codes may need to be adapted 
to encourage the inclusion of 
ceiling fans in building new 
homes and retrofitting homes.  
 
Within households, changes in 
behaviour can help reduce heat, 
for example, closing window 
blinds can reduce indoor 
temperature. Public Health 
campaigns to promote 
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sustainable and accessible ways 
for keeping cool during extreme 
heat can help reduce the risk of 
heat-related illness and 
morbidity. 
 
Encouraging and enhancing 
social connectedness, social 
cohesion, and social networks in 
a community ensures greater 
community resilience and 
protects against the worst 
health and wellbeing outcomes 
from climate change. Strong 
community ties can provide 
closer monitoring, assistance, 
and support to community 
members who will be most 
affected by climate change [67]. 

Transport Infrastructure Damage to transport infrastructure may 
impact access to marae, urupā, and 
other places of cultural significance.  
 

Increased temperature can cause roads to melt and rail buckling.  
In 2006, a rail line buckled by heat caused 27 wagons to tumble 
from the Selwyn River Bridge in Mid-Canterbury [201]. Damage 
to transport infrastructure impacts the accessibility of locations 
for residents, emergency services, businesses, tourism and 
recreational visitors [158]. Softened and melting road surfaces 
create safety issues for road users, as coming to a halt takes 
longer, increasing the risk of serious crashes on roads [202]. 

 Changing climate has 
widespread implications for 
transport planning, operation, 
maintenance, network, and 
vehicle function. Within the 
context of Canterbury, it is 
important to consider the 
implications of climate events on 
transport infrastructure within 
the local environment and 
address or plans to address the 
key vulnerabilities of that 
place. Pro-active investment in 
adaptation and planning is 
necessary to prevent the worst 
impacts of climate change on 
transport infrastructure [165].  
  
De-carbonising the transport 
system is an important and 
necessary way to reduce 
emissions and mitigate the 
climate change [165].   
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Collaborative and integrated 
processes and policies are 
needed to reduce the risks of 
climate change events. For 
example, climate change 
impacts and planning need to be 
integrated into transportation 
policies and long-term plans 
[165].  
 

Water quality and 
infrastructure  

 Increased temperature can increase the 
risk of toxic algae blooms in freshwater 
environments which may have an impact 
on Māori taonga species for example 
pāua and kina [105].   
  
Increased temperatures may also lead to 
localised extinction of some taonga 
species, and change their breeding, and 
migration patterns: Longfin eels, lamprey 
(piharau, kanakana), īnanga, kōaro, 
banded kōkopu, the shortfin eel and the 
freshwater mussel are highly vulnerable 
species[105].  
  
The impact of increased temperature on 
taonga freshwater and marine species 
and decrease to kaimoana is likely to 
negatively impact Māori cultural identity 
and wellbeing and increase food 
insecurity.   
  
For example, in 2017/2018 a marine 
heatwave caused the complete loss of 
rumurapa (bull kelp) around certain 
areas of Whakaraupō Lyttleton harbour. 
This species of kelp is used to make pōhā 
(food storage containers) used for 
transporting and steaming food. The loss 
of rumurapa has also had an impact on 
the mussel population of those areas 
[105]. 

Increased demand for water may lead to reduced water supply, 
affecting drinking water access and increase the risk of pathogen 
contamination from water sources and through disruption of 
hygiene practices in households (for example, acute respiratory 
and gastrointestinal illnesses) [67, 123].   
  
Lack of water access can also contribute to household costs and 
the stress of managing a household, as families must negotiate 
childcare and caregiving responsibilities with limited water 
supplies [218].   
  
Lack of safe water can disrupt the functioning and operations of 
healthcare and aged care facilities.  
 
 
  

  Water reuse and greywater and 
rainwater storage would support 
households to have greater 
resilience to droughts and 
heatwaves [123].   
  
Water supply and water 
management planning and 
development is needed to 
provide immediate health 
protection and gains to 
communities most likely to be 
affected by drought and 
heatwaves [151].   
  
Clear, empathetic 
communication and 
recommendations for water use 
during times of heatwaves will 
be needed.   
  
Households need to have access 
to a minimum amount of water, 
at no charge, to allow for 
general cleanliness and hygiene, 
and protect the household and 
community from the spread of 
infectious disease [152].   
 
Greater planting over rivers 
should be planned to help cool 
and protect waterways.  
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Crops and livestock  Increased temperatures could mean an 
increase in invasive pests and diseases 
affecting monocultural agriculture and 
forestry. This could disproportionately 
impact Māori investment, economy, and 
food security [151].  
 
The increasing cost of food may also 
affect Māori communities, who already 
experience higher levels of food 
insecurity [68].   
 

Increased temperatures could change the growing of crops and 
distributions of productive land around Aotearoa which may lead 
to food price increases and compound existing food insecurity.   
  
Increased temperature could create serious health risk to 
livestock through heat stress, and through an increase in 
parasites or introduction of new parasites that affect the health 
of livestock. This will likely increase the costs of animal products 
and increase food insecurity [151].  
  
Managing the impact of increased temperature could create a 
significant financial burden and stress for farmers and 
agricultural workers, who may lose their income or need to adapt 
their growing times and crops, as well as adapting work 
procedures.  
 
Increased temperatures could also have a positive impact on 
food security due to the increased growing season of certain 
crops [85].    

 In order to support and cultivate 
food security, growing food 
should be encouraged in other 
spaces including in urban 
settings.   
  
Food security can also be 
supported through appropriate 
irrigation and prioritising water 
use.   
  
Land-use policies need to 
protect existing land good for 
growing food.  
  
Areas of shade and shelter for 
livestock need to be provided to 
protect them from heat stress. 
 
Shifts in diet away from 
processed foods and towards 
more vegetables, legumes, 
whole grains and fruit are likely 
to have health and wider 
environmental co-benefits [180, 
181]-However, it is critical to 
account for and enable 
indigenous rights to food, for 
example mahinga kai.   

Biodiversity and 
ecosystems  

Increased temperatures can result in the 
loss of indigenous flora and fauna due to 
changes to the habitable environment 
and potential increase in predators and 
weeds. The loss of these habitats may 
impact Māori businesses including in 
honey production from pōhutukawa and 
manuka [151].    
  
The loss of indigenous biodiversity may 
have adverse impacts on Māori cultural 
practices, Māori cultural identity, and 
overall spiritual and mental wellbeing 
[151].    

Biodiversity loss has both direct and indirect consequences on 
human health, for example, biodiversity is essential for soil 
health and agriculture, fresh water, clear air, and naturally-
sourced medicines [206]. 
 
Climate change impacts to biodiversity are likely to have negative 
impacts to wellbeing, physical and mental health. Engaging with 
natural environments has been shown to reduce stress, restore 
attention, increase positive feelings and mood, and reduce 
depressive symptoms [207].  
  
Access to natural environments also increases opportunities for 
physical and recreational activities. The natural environment also 
provides food, fresh water and can help regulate air quality, 

 Protecting and conserving 
biodiversity is an essential 
strategy for protecting human 
health and wellbeing.  
 
New planting areas, including 
public spaces such as streets and 
parks, should be planned with 
the changing climate in mind. 
This includes the careful 
selection of plant varieties which 
will tolerate and be suitable for 
warmer temperatures and 
droughts [208]. 
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pollination, and pests and vector-borne and fungal diseases; 
damage to ecosystems can have harmful consequences to 
human health [207].   

 

Energy supply and 
infrastructure  

  Increased demand on the energy system due to air conditioning 
can overload the electric lines and transformers resulting in 
power cuts.  Sustained demand on energy can also cause 
transformers to overheat and become damaged.   
  
Damage to energy infrastructure and power cuts can result in 
lack of electricity needed for cooling and cooking, to power 
computers and home appliances, lighting, and for medical 
supplies and equipment [171].  
  
Lack of power can disrupt critical services including healthcare 
services and hospitals, as well as the supply of power to critical 
care devices for people with existing health conditions [123].   

  Clear, empathetic 
communication and 
recommendations for energy 
use during times of heatwaves 
will be needed.  
  
Government rebates for 
domestic solar panels or other 
small scale renewable energy 
system (wind, hydro, or hot 
water system) such as the 
Australian Small-scale 
Renewable Energy Scheme 
(SRES). 

Direct  Māori will likely be disproportionately 
affected by heat-related illness or 
mortality during a heatwave as Māori 
have higher rates of cardiovascular 
disease and other chronic health 
conditions that are exacerbated by 
increased temperature [209].   

Heatwaves can cause adverse health impacts including heat 
stress, heat stroke, nausea, dehydration, sleep deprivation, and 
increased risk of hospitalisation [209].   
  
People with chronic health conditions such as diabetes, 
cardiovascular disease, and kidney disease are at a higher risk 
from increased temperatures during a heatwave. People with 
chronic health conditions are more likely to experience higher 
incidence of dehydration, hospitalisation, and mortality [105, 
210].  
  
Increased temperatures during a heatwave can cause risks during 
pregnancy, including reduced birth weight, premature delivery, 
stillbirth, and cardiovascular stress during delivery [211].   
  
Increased temperatures during a heatwave can cause heat stress 
and reduce labour capacity and concentration, reducing the 
overall productivity of the labour market, but especially for 
people working outdoors [212].    
  
Increased temperatures during a heatwave may limit 
participation in sports and physical activities, as these activities 
can increase the risk of heat-related illnesses. Additionally, there 
may be fewer hours in the day where people can exercise or 
participate in physical activity safely [151, 212].   

Older people   
Children  
Pregnant people  
Women  
People living in high-rise 
housing  
People with physical health 
needs  
People with mental health 
needs  
Disabled people  
Low-income households  
  
  
  

To reduce the health impacts of 
higher temperature, community 
education and communication 
will be necessary to help people 
understand how to protect 
themselves in the higher 
temperatures.   
 
To reduce the potential of heat-
related illness and mortality it is 
critical that trees, green spaces, 
and natural vegetation are 
protected [196].   
  
Community facilities need to 
available to manage extreme 
heat such as accessible drinking 
water, sunscreen, cooling 
stations, and shade. 
  
An equitable approach to green 
space and tree planting needs to 
be applied across community 
and urban planning in order to 
reduce the heat island effect, 
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Increased temperatures during a heatwave can cause significant 
health impacts to outdoor workers leading to heat stress, heat 
stroke, fatigue, dehydration, loss in productivity, increased 
morbidity, and fatality. Outdoor workers in sectors such as 
agriculture and construction will be among the first to feel the 
health impacts of climate change [213].   
  
A heatwave can cause elevated levels of ozone pollution, which 
can be harmful to people with asthma, and respiratory illnesses 
[43]. 
 
Climate change has significant impacts on mental health and 
wellbeing, from both the impacts of climate change events, such 
as a storm or flood event, and from the incremental changes and 
losses that communities may experience due to climate change. 
Additionally, the overall threat of climate change and climate 
events can create feelings of hopelessness and despair, due to 
the magnitude and complexity of the threat of climate change 
[188]. 
   
  

provide shade and negative 
health impacts of increased heat 
[196].    
  
Sports and outdoor recreational 
activities may have to occur 
earlier in the morning or late in 
the evening to avoid the highest 
temperatures of the day. 
Additionally, more breaks may 
be needed for people to drink 
water and rest in the shade.   
  
Outdoor work, for example 
construction or agricultural 
work, may need to be done early 
in the morning or late in the 
evening to avoid the highest 
temperatures of the day and 
reduce the risk of heat stress on 
workers. Additionally, workers 
will need more breaks to drink 
water and rest in the shade.   
To address increased risk of food 
safety issues, and associated 
diseases, regulations, audits and 
education about the correct 
preparation and storage of food 
is required for both food 
producers and the public [214]. 
 
Public campaigns and education 
can support public knowledge 
about SunSmart- approaches. 
Organisational SunSmart Policies 
also ensure the running of Sun 
Smart public events. SunSmart 
events consider: the timing of 
the event, the use of shade, 
sunscreen availability, use of the 
SunSmart steps (slip, slop, slap 
and wrap) and the overall 
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promotion of SunSmart at the 
event [215]. 
 
Adequate shaded areas should 
be ensured in public spaces, 
especially in places with seating 
and in dedicated play spaces 
[216]. 
 
Public drinking fountains should 
be available in spaces where 
people live, work and play. 
Additionally, the provision of 
water should be ensured at 
public events such as sports and 
cultural events [217]. 
 
Planning responses to the 
mental health impacts and 
consequences of climate change 
is critical as climate change 
magnifies risks to mental health. 
Additionally, responses need to 
consider both direct mental 
health impacts, for example 
from a flooding event, as well as 
indirect impacts that relate to 
damaged infrastructure or loss 
of employment due to climate 
change. Further, responses are 
needed for the potential and 
pervasive threat of climate 
change that can contribute to 
eco-anxiety, hopelessness, and 
despair, particularly for children 
and young people [188]. 
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Drought  
The impacts of climate-related hazards on human health and wellbeing are complex and compounding, with many inter-related causal pathways. Table 18 is focused on 
the impacts of drought. The infrastructure, economic, biodiversity and direct impacts of drought are noted in the first column (e.g. housing and communities). These 
impacts are used to inform the focus of the content explored in 'Te Ao Māori lens' and the 'Health / Wellbeing Impact' columns. The 'Most Affected Population Groups' 
column outlines some of the population groups who are more likely to be impacted by the climate-related hazard. It is important to note that these population groups 
are largely similar across the hazards and impacts. Finally, possible adaptive and mitigating responses can be found in the last column, all of which are directly or 
indirectly beneficial to health and wellbeing.  

 

Infrastructure / Economic 
/ Biodiversity Impact   

Te Ao Māori Lens  Health / Wellbeing Impact   Most Affected 
Population Groups  

Responses   

Housing and Communities    Drought can cause land movement and unstable ground, which may 
cause damage to housing, buildings and infrastructure [219].  

  Encouraging and enhancing 
social connectedness, social 
cohesion, and social networks in 
a community ensures greater 
community resilience and 
protects against the worst health 
and wellbeing outcomes from 
climate change. Strong 
community ties can provide 
closer monitoring, assistance, 
and support to community 
members who will be most 
affected by climate change [67].  

Water quality and 
infrastructure  

Lack of water availability may impact 
marae, especially those that are using 
reticulated water supply systems [151].   
  

During times of drought there is a greater risk that the groundwater 
is contaminated with nitrates, orthophosphates, chlorides and 
sulphates due to reduced water flow and increased soil erosion 
[220].  
   
In a 2021 survey of wells across the Canterbury region, Environment 
Canterbury found that 10% of the 327 wells sampled had nitrate 
concentrations over the maximum acceptable value [221]. Nitrate 
concentration is continuing to rise and drought could further 
increase this risk. Increased levels of nitrates in the water can cause 
methaemoglobinaemia (blue-baby syndrome) in bottle-fed infants. 
Children under six months and pregnant people can be most 
affected by this [222].    

Children  
Pregnant People  
Older Adults  
People with physical 
health needs  
People with mental health 
needs  
Disabled people 
Farmers  
Low-income households   
Business owners   
Healthcare services  
  

Water reuse, greywater and 
rainwater storage would support 
households to have greater 
resilience to droughts [123].   
  
Water supply and water 
management planning and 
development is needed to 
provide immediate health 
protection and gains to 
communities most likely to be 
affected by drought [151].   
  

Table 18: Impacts, population groups and responses – Drought 

Note and Acknowledgement – The 'Te Ao Māori lens' column of the table below draws on the report: He huringa āhuarangi, he huringa ao: a changing climate, a changing world, prepared for Ngā 

Pae o te Māramatanga by Manaaki Whenua - Landcare Reaseach.   
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Drought can reduce the size of waterbodies and create more 
stagnant water which are breeding grounds for mosquitoes, 
increasing the risk of infectious disease [223].  
 Reduced water supply may affect drinking water access and 
increase the risk of pathogen contamination from water sources and 
through disruption of hygiene practices in households (for example, 
acute respiratory and gastrointestinal illnesses) [67, 123].   
 
There is a greater risk of water-borne diseases when there in a 
drought due to compacted, dry soil being more likely to cause run-
off in a subsequent heavy rain event, resulting in water 
contamination [220].   
  
Lack of water access can also contribute to household costs and the 
stress of managing a household, as families must negotiate childcare 
and caregiving responsibilities with limited water supplies [218].  
  
Lack of safe water can disrupt the functioning and operations of 
healthcare and aged care facilities.  
 
Water scarcity can also contribute to increased social and political 
tensions between urban and rural communities, regarding 
appropriate water use and perceived wasted water.   

Clear, empathetic 
communication and 
recommendations for water use 
during times of drought will be 
needed.   
  
Households need to have access 
to a minimum amount of water, 
at no charge, to allow for general 
cleanliness and hygiene, and 
protect the household and 
community from the spread of 
infectious disease [152].  

Energy supply and 
infrastructure  

  Reduced water supply and increased demands for water can mean 
that there is disruption to power supplies especially if there is a 
reliance on hydroelectric power.   
  
Lack of power can disrupt critical services including healthcare 
services and hospitals, as well as the supply of power to critical care 
devices for people with existing health conditions [123].   
  
Storms and wind can damage energy infrastructure resulting in lack 
of heating, electricity needed for warmth and cooking, and for 
medical supplies and equipment.  
  
Damaged energy infrastructure can cause electrical burns and 
electrical injuries.  

 Healthcare services   Water supply and water 
management planning can 
prevent the worst impact to 
energy transmission through 
drought.  
  
Diversification of energy sources 
to include renewable and 
localised energy, can create more 
resilience to climate change 
events [173].  
  
Improving the affordability of 
renewable energy sources for 
communities can strengthen 
local resilience to climate change 
events [171].  
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Crops and livestock  Drought will have an impact on 
horticulture and livestock, which will 
impact Māori financially, as Māori have 
placed significant investment into 
farming [151]. Ngāi Tahu manage more 
than 10,000 ha of farm and forestry 
land in Te Waipounamu, including 9,407 
ha of land for beef farming and 6,757 ha 
of land for dairy farming in Waitaha 
Canterbury [224].   
 
The increasing cost of food may also 
affect Māori communities, who already 
experience higher levels of food 
insecurity [68].   
  
  

Drought will impact the productivity of land putting farmers, 
agricultural workers and rural communities under financial stress 
[43].  
  
Water insecurity and drought have been shown to have 
considerable impact on mental health (including depression, anxiety, 
and increased risk of suicide), particularly in rural communities, and 
for families and farmers whose livelihoods are dependent on water 
for growing crops [43].   
  
Drought can increase the cost of food, especially fresh nutritious 
food. The increasing costs and food insecurity can make fresh foods 
less available to low-income households, further impacting the 
health outcomes and health inequities of communities [68].  
  
Drought can also increase pests and mould on crops, which can lead 
to an increased use in toxic chemicals to manage the pests. The 
increased use of toxic chemicals such as herbicides, fungicides and 
insecticides can be harmful to the health of agricultural workers, 
farmers, and their families, particularly children exposed to the 
chemicals [167].  

Farmers   
Agricultural workers  
Low-income households   
  

Growing drought resistant crops 
may support food security and 
local economies [123].   
  
Shifts in diet away from 
processed foods and towards 
more vegetables, legumes, whole 
grains and fruit are likely to have 
health and wider environmental 
co-benefits [180, 181]- however 
important to be aware of 
indigenous rights to food, for 
example mahinga kai.   
 
Support and investment in local 
farmers and the local food 
economy may create more 
diversity and resilience and 
therefore increase access to 
nutritional healthy food for 
communities [167].  

Biodiversity and 
ecosystems  

The loss of indigenous biodiversity will 
likely have adverse impacts on Māori 
cultural practices, Māori cultural 
identity, and overall spiritual and mental 
wellbeing [151].  
  
Access to indigenous biodiversity is 
important for Māori intergenerational 
transmission of knowledge, nurturing 
whakapapa connections and whenua 
connections. The relationship between 
Māori and the environment is also 
important for kaitiakitanga [151].   
  

Biodiversity loss has both direct and indirect consequences on 
human health, for example, biodiversity is essential for soil health 
and agriculture, fresh water, clear air, and naturally-sourced 
medicines [206]. 
 
Climate change impacts to biodiversity are likely to have negative 
impacts to well-being, physical and mental health. Engaging with 
natural environments has been shown to reduce stress, restore 
attention, increase positive feelings and mood, and reduce 
depressive symptoms [207].  
   

   Protecting and conserving 
biodiversity is an essential 
strategy for protecting human 
health and wellbeing.  
 
New planting areas, including 
public spaces such as streets and 
parks, should be planned with 
the changing climate in mind. 
This includes the careful 
selection of plant varieties which 
will tolerate and be suitable for 
warmer temperatures and 
droughts [208]. 

Direct  Changing water flow in rivers may also 
impact Māori recreational activities 
including sporting events such as Waka 
Ama [151].   

Drought can directly contribute to respiratory health issues and 
exacerbate existing ear, eye, or throat conditions through dry 
conditions and wind causing dust storms [43]. 
  
Drought results in more airborne dust and particulate pollution 
which has negative cardiovascular outcomes, especially in adults 
over the age of 65 [167].   
  

Children  
Older Adults  
People with physical 
health needs  
People with mental health 
needs  
Disabled People 
Farmers  

Development of drought risk 
reduction policies and drought 
preparedness plans can help 
reduce the health and wellbeing 
impacts of drought [226].  
  
Understanding the social impacts 
of drought can enable more 
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Poor air quality due to drought can lead to an increase in emergency 
department visits and hospitalisations for people with asthma or 
other respiratory diseases [167].   
  
Drought can also impact the wellbeing of individuals and 
communities by impacting their recreational activities for example 
gardening or water sports [225].  
  
The drying of the land is also associated with mental distress, 
especially for communities or individuals that have a strong 
attachment to the land [220]. 
 
Climate change has significant impacts on mental health and 
wellbeing, from both the impacts of climate change events, such as 
a storm or flood event, and from the incremental changes and losses 
that communities may experience due to climate change. 
Additionally, the overall threat of climate change and climate events 
can create feelings of hopelessness and despair, due to the 
magnitude and complexity of the threat of climate change [188]. 

Gardeners   
Healthcare services  
People without access to 
internet   
People without access to 
phone  
  

targeted messaging to vulnerable 
communities and groups to 
support drought education and 
behaviour changes [227].  
Clear, empathetic 
communication and 
recommendations for water use 
during times of drought will be 
needed. Public education and 
support on managing and 
planning for drought (for 
example, recycling grey water) 
also needs to be provided to 
reduce the worst impacts of 
drought.  
  
Ongoing monitoring of water 
quality during times of drought is 
required as well as provision of 
health warnings when necessary 
[220].   
 
Pro-active and protective actions 
regarding efficient and effective 
water use by industry are also 
necessary to mitigate the 
potential impacts of drought and 
to ensure sufficient water access 
for the population of Waitaha.  
 
Planning responses to the mental 
health impacts and 
consequences of climate change 
is critical as climate change 
magnifies risks to mental health. 
Additionally, responses need to 
consider both direct mental 
health impacts, for example from 
a flooding event, as well as 
indirect impacts that relate to 
damaged infrastructure or loss of 
employment due to climate 
change. Further, responses are 
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needed for the potential and 
pervasive threat of climate 
change that can contribute to 
eco-anxiety, hopelessness, and 
despair, particularly for children 
and young people [188]. 
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Fires  
The impacts of climate-related hazards on human health and wellbeing are complex and compounding, with many inter-related causal pathways. Table 19 is focused on 
the impacts of fires. The infrastructure, economic, biodiversity and direct impacts of fires are noted in the first column (e.g. housing and communities). These impacts are 
used to inform the focus of the content explored in 'Te Ao Māori lens' and the 'Health / Wellbeing Impact' columns. The 'Most Affected Population Groups' column 
outlines some of the population groups who are more likely to be impacted by the climate-related hazard. It is important to note that these population groups are 
largely similar across the hazards and impacts. Finally, possible adaptive and mitigating responses can be found in the last column, all of which are directly or indirectly 
beneficial to health and wellbeing.  
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/ Biodiversity Impact   

Te Ao Māori Lens  Health / Wellbeing Impact   Most Affected Population 
Groups  

Responses   

Housing and communities  Wildfires can damage or destroy 
important cultural infrastructure, including 
marae and kainga [151].   
  
  

In Aotearoa there are 3000-4000 wildfires per year, and the 
Canterbury region over 2020-2022 has had one of the highest rates 
of wildfire in the country. Wildfires are most likely to take place in 
areas of rural-urban interface, areas where there are pockets of 
housing surrounded by bush, farmland or lifestyle blocks, such as 
the area around the Port Hills impacted by the wildfire in 2017. The 
Port Hills wildfire resulted in loss of nine houses, damage to five 
lifestyle blocks, and the burning of 1661 hectares of land [228, 
229].   
  
More housing at the urban fringe could result in higher losses of life 
and loss of property from wildfires in the future [229].   
  
Communities in Canterbury are at a high risk of negative health and 
wellbeing impacts of wildfire including acute burns, mortality, loss 
of housing and important community infrastructure and loss of 
essential services [230].   
  
The mental health of residents living in wildfire-prone areas or who 
have lost their home to a wildfire can experience negative mental 
health outcomes, including higher levels of mental distress, anxiety, 
general anxiety disorder, and post-traumatic stress disorder [231]. 
 
Lack of emergency planning or shelter for family animals and pets 
can negatively impact wellbeing and also strongly influence 
decision-making of households. In New Zealand, 64% of households 

Emergency response 
workers and volunteers   
Children  
Older adults   
People with physical health 
needs  
People with mental health 
needs  
Disabled people  
Low-income households  
Homeowners without 
insurance/ under-insured  
Business owners  
Displaced residents   
  

Strong community networks 
and relationships can reduce 
the risk and harms caused by 
wildfires. Local knowledge and 
community networks increase 
the adaptive capacity and 
response to wildfire events 
[232].   
 
Community engagement 
needs to be prioritised in 
reduction, readiness, 
response, and recovery of 
wildfire events [233]. 
 
Clear and regular 
communications are 
reassuring and helpful to 
community members, 
especially during a wildfire 
event [233].  
  
Fire risk awareness, 
experience of fire, and 
community education around 
wildfires can protect against 

Table 19: Impacts, population groups and responses – Fires 

Note and Acknowledgement – The 'Te Ao Māori lens' column of the table below draws on the report: He huringa āhuarangi, he huringa ao: a changing climate, a changing world, prepared for Ngā 

Pae o te Māramatanga by Manaaki Whenua - Landcare Reaseach.   
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have at least one companion animal [145], and often emergency 
accommodation or temporary accommodation post-flood event 
may not allow pets. Separating pets from families can cause mental 
distress and adds to further loss experienced by families. During 
Hurricane Katrina, 44% of people who remained in their home, 
even after being encouraged to evacuate, did so in part because 
they were not allowed to take their animal companions with them 
[146] Similarly, in Victoria Australia in 2009, family members 
returned to protect or save their animals from wildfire and in some 
cases tragically died from taking this risk.   

the harmful health impacts of 
wildfires [229].   
  
Encouraging and enhancing 
social connectedness, social 
cohesion, and social networks 
in a community ensures 
greater community resilience 
and protects against the worst 
health and wellbeing 
outcomes from climate 
change. Strong community 
ties can provide closer 
monitoring, assistance, and 
support to community 
members who will be most 
affected by climate change 
[67]. 
 
Allocating emergency funding 
that supports families with 
fewer resources to keep their 
companion animals with them 
or in a temporary shelter will 
support mental health and 
wellbeing and ensure that 
households do not suffer the 
additional loss of their 
companion animal.  
Additionally, encouraging 
landlords to allow pets can 
make it easier for families and 
households with pets to find 
accommodation after a flood 
event. 

Transport infrastructure    Active wildfire can reduce accessibility to critical services and make 
transportation difficult due to poor visibility from the smoke [234].  
  
Lack of accessibility to roads due to wildfire can impact evacuation 
efforts [234].  

  Prior emergency planning and 
preparation with key 
Emergency Services and Civil 
Defence are essential, 
especially for communities 
which have limited evacuation 
routes [235]. 
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Water quality and 
infrastructure  
  

  There is a risk of ash and fire debris contaminating water supplies, 
equally there can be a reduction in available water that can be 
accessed due to a wildfire [43].   
  
Water infrastructure can also be directly destroyed or damaged by 
fire leading to health issues associated with lack of water [43].   
  
Lack of water access or contaminated water in households due to 
damaged wastewater treatment processes can lead to an increased 
risk of gastrointestinal illnesses and infectious diseases [168]. Lack 
of water access can also contribute to household costs and the 
stress of managing a household, as families must negotiate 
childcare and caregiving responsibilities with limited water supplies 
[218].   
  
Lack of safe water can disrupt the functioning and operations of 
healthcare and aged care facilities [168] 
. 

   Water supply and water 
management planning and 
development are needed to 
provide immediate health 
protection and gains to 
communities most likely to be 
affected by a wildfire event 
[151].   
  
Clear, empathetic 
communication and 
recommendations for water 
use during a wildfire event will 
be needed.   
  
Households need to have 
access to a minimum amount 
of water, at no charge, to 
allow for general cleanliness 
and hygiene, and protect the 
household and community 
from the spread of infectious 
disease [152]. 

Energy supply and 
infrastructure  

  Wildfires can damage energy infrastructure, resulting in power 
cuts. Lack of power can disrupt critical services including healthcare 
services and hospitals, as well as the supply of power to critical care 
devices for people with existing health conditions [123].   
  
Damage to energy infrastructure and power cuts can result in lack 
of electricity needed for cooling and cooking, to power computers 
and home appliances, lighting, and for medical supplies and 
equipment [123, 171]. 

    

Crops and livestock   The increasing cost of food may affect 
Māori communities, who already 
experience higher levels of food insecurity 
[68].    

Crops could be destroyed, and livestock killed from a wildfire, 
potentially resulting in increased costs of animal products and 
increase food insecurity [151].   
Additionally, the loss of livelihood could have significant 
consequences on wellbeing, health, and financial security of 
farmers, agricultural workers, and rural communities.  

  Shifts in diet away from 
processed foods and towards 
more vegetables, legumes, 
whole grains and fruit are 
likely to have health and wider 
environmental co-benefits 
[180, 181]-However, it is 
critical to account for and 
enable indigenous rights to 
food, for example mahinga 
kai.  

Climate Change Subcommittee - Agenda - 6 November 2024 Attachment 9.2.1

Environment Southland (Southland Regional Council) Page 120



 

cph.co.nz                                                                                Climate Change and Health in Waitaha Canterbury | May 2023 page 73 of 98 

Infrastructure / Economic 
/ Biodiversity Impact   

Te Ao Māori Lens  Health / Wellbeing Impact   Most Affected Population 
Groups  

Responses   

Biodiversity and 
ecosystems   

Wildfires could destroy areas of 
biodiversity and taonga species, which 
could have significant cultural, spiritual, 
and economic wellbeing implications for 
Māori.  
  
  

Wildfires can damage or destroy significant areas of biodiversity. 
Negative impacts to biodiversity are likely to have negative impacts 
to wellbeing, as well as to physical and mental health. Engaging 
with natural environments has been shown to reduce stress, 
restore attention, increase positive feelings and mood, and reduce 
depressive symptoms [207].  
  
Due to damage from wildfires, access to natural environments may 
be impacted, reducing community access to physical and 
recreational activities [207].   
  
The natural environment also provides food, fresh water and can 
help regulate air quality, pollination, and pests and vector-borne 
diseases; damage to ecosystems can have harmful consequences to 
human health [207].  

  Fire-resistant planting, 
including some native 
planting, can help to reduce 
risk of fires and prevent the 
spread of fires [236]. 
 
 
  

Landfills and contaminated 
land  

Landfills and areas of contaminated land 
are at risk of fires. This can mean that 
nearby areas and ecosystems are polluted 
with waste, impacting Māori physical, 
social, spiritual, cultural and economic 
wellbeing [151].   
  

Landfill fires pose serious health impacts as they can emit toxic 
smoke and gases from the combustion of the wide range of 
materials contained within the landfill. In particular, carbon 
monoxide, hydrogen sulphide, volatile organics can aggravate pre-
existing pulmonary conditions, cause respiratory distress and 
contribute to the development of long-term health conditions 
[237].  
  

Emergency response 
workers and volunteers    

To reduce the risk of fires in 
landfills, it is important that 
landfill sites are engineered 
with fire suppression 
technology and have fire 
management equipment on 
site. It is also important that 
landfills are closely monitored 
to prevent fire and manage 
any potential fire sources 
[238].   

Direct  Wildfire smoke is more likely to negatively 
impact Māori health and communities as 
Māori have higher rates of asthma and 
respiratory or cardiovascular illness [98, 
151].  

Wildfire care result in acute burns and injury, mortality, loss of 
housing and damage to important community infrastructure and 
essential services [230].  
  
The smoke from wildfires can impact air quality and therefore the 
health of communities. Wildfire smoke has a significant amount of 
particulate matter and toxic gases within it which are especially 
harmful to those with respiratory and cardiovascular conditions. 
This will also likely result in an increase in hospitalisations and 
presentations to emergency departments [239, 240].  
  
Smoke from wildfires can also increase the risk of cancer 
developing in the long-term in individuals who have been exposed 
to toxic compounds in the air [241].   
  

Emergency response 
workers and volunteers   
Children  
Pregnant people   
Older Adults   
People with physical health 
needs  
People with mental health 
needs  
Disabled people  
Low-income households  
Homeowners without 
insurance/ under-insured  
Business owners  
Displaced residents  
  
  

The Port Hills Independent 
Operational Review 
highlighted several key 
recommendations and actions 
for managing a wildfire 
response including the need 
for emergency services to 
have good inter-operability 
with a single incident 
management system that is 
well practiced and ensuring 
that community is at the 
centre of emergency 
management and response 
[233].  
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Infrastructure / Economic 
/ Biodiversity Impact   

Te Ao Māori Lens  Health / Wellbeing Impact   Most Affected Population 
Groups  

Responses   

Wildfire smoke can also cause eye irritation and scratches on the 
cornea, as well as reduced visibility overall which has led to car 
accidents in wildfire events [239]. 
 
Climate change has significant impacts on mental health and 
wellbeing, from both the impacts of climate change events, such as 
a storm or flood event, and from the incremental changes and 
losses that communities may experience due to climate change. 
Additionally, the overall threat of climate change and climate 
events can create feelings of hopelessness and despair, due to the 
magnitude and complexity of the threat of climate change [188]. 
  

  Early warning systems are 
essential to identify fires and 
reduce health risks of 
exposure to wildfire and 
smoke.  
 
Planning responses to the 
mental health impacts and 
consequences of climate 
change is critical as climate 
change magnifies risks to 
mental health. Additionally, 
responses need to consider 
both direct mental health 
impacts, for example from a 
flooding event, as well as 
indirect impacts that relate to 
damaged infrastructure or 
loss of employment due to 
climate change. Further, 
responses are needed for the 
potential and pervasive threat 
of climate change that can 
contribute to eco-anxiety, 
hopelessness, and despair, 
particularly for children and 
young people [188]. 
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Conclusions 
Climate change impacts health and wellbeing 

Climate change is a global and local public health emergency. It poses both a major threat and a major 
opportunity for planetary health and health equity. Addressing the threat and realising the opportunity to 
improve health requires action by governments and non-government organisations at all levels and will 
only be achieved in close collaboration with the community. More progress is needed to ensure that action 
is delivered at the scale and pace required to prevent the most significant impacts that could arise as a 
result of climate change. Figure 15 outlines the main categories of climate hazards and health and 
wellbeing impact pathways, including those that are direct, indirect, and those that affect (or act through) 
the social determinants of health and wellbeing. 
 

 

 

  

 
The figure shows how climate change poses a range of threats to human health and survival in multiple, interacting ways. Impacts 
can be direct (e.g., injuries during extreme weather events such as a storms and floods) or indirectly mediated through the effects 
of climate change on ecosystems (e.g., agricultural losses/undernutrition and changing patterns of disease) [37, 40].  

Figure 15: Direct and indirect effects of climate change on health and wellbeing 
 

 

 

 

 group (n=356) 
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People will experience the impacts of climate change in different ways 

Across Waitaha Canterbury, people and communities differ in their exposures, their inherent sensitivity, 
and their adaptive capacity to respond to and cope with climate change-related health and wellbeing 
threats. In many cases, the most affected people are those who already experience inequitable health and 
wellbeing outcomes, including those with physical and mental health needs, disabled people, older adults, 
children, low-income households, and Māori. Generally, those who have historically contributed the least 
to current climate change (in terms of emissions) are disproportionately affected.  

Response Priorities 
Climate change responses, including both mitigation and adaptation planning, need to be focused on 
health, wellbeing, and equity to achieve the best outcomes for communities and populations in Waitaha 
Canterbury. Summarised below are several key climate responses which, if prioritised, will contribute to 
improved and more equitable health and wellbeing outcomes.  

Working Collaboratively with Communities 

Plans, processes and policies must be collaborative and integrated, as the responsibility for reducing the 
risks of climate change falls across a range of organisations, agencies and roles. Utilising an approach such 
as Health in All Policies enables public policies to systematically account for the health and equity impacts 
of processes and plans.  

In addition, climate-related plans, processes and policies must incorporate community-led climate change 
adaptation and mitigation, which supports community wellbeing, agency, and resilience. Decision-makers 
and policymakers need to work with communities to strengthen communities, build trust and cohesion, 
and avoid top-down decision making. Working in partnership enables the context and values of 
communities to be represented, and allows communities to better engage in and influence local and 
regional decision making.  

Equity and Te Ao Māori  

Climate responses must embed Te Ao Māori values, realities, and practices to honour and uphold Te Tiriti o 
Waitangi. Significantly, this involves maintaining and promoting relational links with whenua, enhancing 
tūrangawaewae and tino rangatiratanga, as well as enabling the transmission of mātauranga Māori. This 
'embedding' can only be achieved through meaningful partnership with Māori and a full understanding of 
kaitiakitanga, and the rights and reponsibilities of guardianship and stewardship. Embedding these 
fundamentals must be enacted at all levels of planning and decision making.  

Social Connectedness and Mental Health 

Encouraging and enhancing social connectedness, social cohesion, and social networks in a community 
ensures greater community resilience and protects against the worst health and wellbeing outcomes from 
climate change. Strong community ties can provide closer monitoring, assistance, and support to 
community members who will be most affected by climate change. 

Planning responses to the mental health impacts and consequences of climate change is critical as climate 
change magnifies risks to mental health. Responses need to consider both direct mental health impacts, for 
example from a flooding event, as well as indirect impacts that relate to damaged infrastructure or loss of 
employment due to climate change. Further, responses are needed for the potential and pervasive threat 
of climate change that can contribute to eco-anxiety, and hopelessness and despair, particularly for 
children and young people. 

Urban Infrastructure and Housing  

New housing and infrastructure needs to be designed to be resilient to the changing climate. This may 
mean changes to land-use policies as well as consideration of materials used in building new housing. 
Similarly, urban infrastructure and environment planning and design must be informed by likely climate 
impacts. Responses considering urban design and infrastructure provide the potential to provide 
significant, long-term and immediate benefits to health and wellbeing of communities.  
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Natural Environments, Green Spaces and Biodiversity  

Responses that focus on protecting and restoring natural environments, the creation of green spaces, and 
enhancing biodiversity will co-benefit human health and wellbeing. Human health and wellbeing is 
dependent on environmental health, and the understanding of this crucial relationship must be evidenced 
in all responses, plans and policies.  

Transport 

De-carbonising the transport system is an important and necessary way to reduce emissions and mitigate 
climate change [165]. Critically, this involves pro-active investment in infrastructure and programmes to 
support the increase in active and public transport options.  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Next Steps 
This scoping and profiling interim report is not a completed Health Impact Assessment (HIA), as the assessment/quantification of 
the identified impacts is yet to be undertaken for Waitaha Canterbury. However, the report collates and summarises key information 
to help local planners and decision makers plan for health and wellbeing risks of climate change in Waitaha Canterbury. 
 
Following this report, the next steps include the development of a report summary and summarised versions of tables  14-19: which 
outline the impacts, population groups and responses related to climate hazards. In addition, infographics based on the information 
explored in this report will be developed to display this information in an alternative and accessible way. Further, opportunities for 
future work will be discussed with local councils and organisations to inform the priorities for next steps.  
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Appendix A 
Prevalence of selected climate-sensitive health conditions in the Waitaha Canterbury 

Asthma  

Figure 16 presents the proportion of respondents to the New Zealand Health Survey who indicated (or for those aged 

2-14 years, whose parents or caregivers indicated) that they had been told by a doctor that they have asthma and 

were taking treatments for asthma (inhalers, medicine, tablets or pills, or any other treatments).  

*Note: the New Zealand Health Survey provides estimates from a sample of households from each geographical area, in this case, by 
CDHB/SCDHB boundaries, not Waitaha Canterbury overall. This question relies on self-report and will be affected by various response biases. 

The figure shows a pattern of a higher prevalence of medicated asthma (proportion of adult and child respondents 

reporting medicated asthma) for South Canterbury district respondents compared with Canterbury district 

respondents, although noting wider confidence intervals in South Canterbury due to smaller absolute numbers. The 

prevalence of medicated asthma for Māori respondents aged 2–14 years (36.5%) in the South Canterbury district 

(SCDHB) was statistically significantly higher than for all respondents aged 2–14 years in Canterbury district (CDHB, 

10.2%). 

Hypertension 

Figure 17 presents the proportion of respondents to the adult New Zealand Health Survey who indicated that they 

had been told by a doctor that they have high blood pressure and were currently taking blood pressure medication.  

*Note: the New Zealand Health Survey provides estimates from a sample of households from each geographical area, in this case, by 
CDHB/SCDHB boundaries, not Waitaha Canterbury overall. This question relies on self-report and will be affected by various response biases. 

The figure shows that approximately 10 percent of Waitaha Canterbury district (CDHB) respondents and 12.5 percent 

of South Canterbury district (SCDHB) respondents aged 15 years and over indicated that they had experienced 

medicated hypertension in the past 12 months. There are no statistically significant differences between the groups 

presented.  

Figure 16: Medicated asthma prevalence in Canterbury and South Canterbury districts*, for 
Māori and all respondents, 2017–20 

Figure 17: Adults medicated high blood pressure prevalence in Canterbury and South Canterbury districts*, for Māori 
and all respondents, 2017–20 

0

10

20

30

40

50

60

Canterbury District South Canterbury District

P
ro

p
o

rt
io

n

0

5

10

15

20

All Māori All Māori

Canterbury District South Canterbury District

P
ro

p
o

rt
io

n

Climate Change Subcommittee - Agenda - 6 November 2024 Attachment 9.2.1

Environment Southland (Southland Regional Council) Page 139



 

cph.co.nz                                                                                Climate Change and Health in Waitaha Canterbury | May 2023 page 92 of 98 

Diabetes 

Figure 18 presents the proportion of respondents to the adult New Zealand Health Survey who indicated that they 

had been told by a doctor that they have diabetes. This does not include diabetes during pregnancy (gestational 

diabetes). 

 
*Note: the New Zealand Health Survey provides estimates from a sample of households from each geographical area, in this case, by 
CDHB/SCDHB boundaries, not Waitaha Canterbury overall. This question relies on self-report and will be affected by various response biases. 

The figure shows that the proportion of Māori respondents (aged 15+ years) in the Waitaha Canterbury district 

(CDHB) who indicated that they have diabetes was notably higher than the total population in the Waitaha Canterbury 

district(Māori adults, 6.4%; All, 3.5%) for 2017-2020; although this difference was not statistically significant. The 

results are similar for South Canterbury district (SCDHB) respondents. Note that this definition is likely to 

underestimate the true number of people with diabetes, as some people may not be aware that they have diabetes. 

Psychiatric illness/mood and/or anxiety disorder 

Figure 19 presents the proportion of respondents to the adult New Zealand Health Survey who indicated that they 

had been told by a doctor that they have depression, bipolar and/or anxiety disorder.  

*Note: the New Zealand Health Survey provides estimates from a sample of households from each geographical area, in this case, by 
CDHB/SCDHB boundaries, not Waitaha Canterbury overall. This question relies on self-report and will be affected by various response biases. 

The figure shows that the proportion of Māori respondents (aged 15+ years) in the Waitaha Canterbury district who 

indicated that they have a mood and/or anxiety disorder was notably higher than for the total population in the 

Waitaha Canterbury district (Māori adults, 37.3%; All, 24.8%) for 2017-2020. This difference is statistically significant. 

There is no significant difference in the proportion for Māori respondents compared to all respondents in the South 

Canterbury district. Note that this definition is likely to underestimate the true number of people with mood or 

anxiety disorders, as some people may not be aware that they have a mood or anxiety disorder. Also note that not all 

respondents who have ever had depression, bipolar and/or anxiety disorder would meet the criteria for depression, 

bipolar and/or anxiety disorder at the time they were surveyed. 
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Figure 18: Adults diabetes prevalence in Canterbury and South Canterbury districts, for Māori and all respondents, 2017–20  

Figure 19: Proportion of adults with depression, bipolar and/or anxiety disorder in Canterbury and South Canterbury 
districts*, for Māori and all respondents, 2017–20 
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Stroke 

Figure 20 shows the proportion of Waitaha Canterbury district and South Canterbury district respondents to the adult 

New Zealand Health Survey who indicated that they had been told by a doctor that they have had a stroke. This does 

not include ‘mini-strokes’ or transient ischaemic attacks (TIAs). 

 *Note: the New Zealand Health Survey provides estimates from a sample of households from each geographical area, in this case, by 
CDHB/SCDHB boundaries, not Waitaha Canterbury overall. This question relies on self-report and will be affected by various response biases. 

The figure shows that the proportion of Māori respondents (aged 15+ years) in the Waitaha Canterbury district who 

indicated that they have had a stroke was notably higher than the total population in the Waitaha Canterbury district 

(Māori adults, 2.3%; All, 1.1%) for 2017-2020. However, this difference was not statistically significant, noting the wide 

confidence intervals for the estimate for Māori (due to a combination of small absolute numbers and relatively low 

prevalence). The prevalence estimate for the South Canterbury district is not reliable due to small absolute numbers. 

Heart disease 

Figure 21 presents the proportion of respondents (aged 15+ years) to the New Zealand Health Survey who indicated 

that they have ischaemic heart disease, defined as having ever been admitted to hospital with a heart attack or having 

ever been diagnosed with angina by a doctor. 

*Note: the New Zealand Health Survey provides estimates from a sample of households from each geographical area, in this case, by 
CDHB/SCDHB boundaries, not Waitaha Canterbury overall. This question relies on self-report and will be affected by various response biases. 

The figure shows that the proportion of Māori respondents (aged 15+ years) in the South Canterbury district who 

indicated that they have ischaemic heart disease was notably higher than the total population in the Waitaha 

Canterbury district (Māori adults in South Canterbury, 5.2%; All adults in, Waitaha Canterbury 2.4%) for 2017-2020. 

This difference is statistically significant. Note that this definition is likely to underestimate the true number of people 

with ischaemic heart disease, as some people may not be aware that they have ischaemic heart disease.  

  

Figure 21: Proportion of adults with ischaemic heart disease in Canterbury and South Canterbury 
districts*, for Māori and all respondents, 2017–20 

Figure 20: Proportion of adults who have had a stroke in Canterbury and South Canterbury districts*, for Māori 
and all respondents, 2017–20 
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Appendix B 
Key environmental protection policy, agreements, and strategies  

The Paris agreement 

The Paris agreement is generally considered to be the most significant global agreement, under the United 
Nations Framework Convention on Climate Change (UNFCCC). At the 2015 Paris Climate Conference, 195 
nations agreed to curb greenhouse gas emissions sufficiently to limit global warming to “well below” 2 
degrees Celsius above pre-industrial levels (conveyed as ‘pursuing efforts to limit’ global temperature rise 
to 1.5°C). New Zealand ratified the Paris Agreement on 4 October 2016 (New York time). The Paris 
Agreement entered into force on 4 November 2016 and took effect in 2020. This means New Zealand’s 
commitments to reduce greenhouse gas emissions apply from 2021. New Zealand’s Nationally Determined 
Contribution (contribution to reducing emissions) sets a headline target of a 50 per cent reduction of net 
emissions below our gross 2005 level by 2030. The Climate Change Response Act 2002 put in place a legal 
framework to enable New Zealand to meet its international obligations under the United Nations 
Framework Convention on Climate Change, the Kyoto Protocol, and the Paris Agreement. 

The Climate Change Response (Zero Carbon) Amendment Act 

Subsequently, the Climate Change Response (Zero Carbon) Amendment Act 2019 amended the 2002 Act to 
provide a framework by which New Zealand can develop and implement clear and stable climate change 
policies that— 

(i) contribute to the global effort under the Paris Agreement to limit the global average temperature 
increase to 1.5° Celsius above pre-industrial levels; and 

(ii) allow New Zealand to prepare for, and adapt to, the effects of climate change. 

The changes encompass four specific areas: 

1. set a new domestic greenhouse gas emissions reduction target for New Zealand to: 

− reduce net emissions of all greenhouse gases (except biogenic methane) to zero by 2050 
− reduce emissions of biogenic methane to 24–47 per cent below 2017 levels by 2050, including 

to 10 per cent below 2017 levels by 2030 

2. establish a system of emissions budgets to act as stepping-stones towards the long-term target 

3. require the Government to develop and implement policies for climate change adaptation and 
mitigation 

4. establish a new, independent Climate Change Commission to provide expert advice and 
monitoring to help keep successive governments on track to meeting long-term goals. 

 

National Adaption Plan 2022  

Aotearoa New Zealand’s first national adaptation plan [111] sets out coordinated and comprehensive 
actions to support all sectors and communities adapt to the locked-in impacts of climate change, like rising 
sea levels and more frequent and severe weather events. The national adaptation plan sets the direction 
for how Aotearoa New Zealand will adapt to the unavoidable impacts of climate change, and address key 
climate risks up to 2028. The plan sets out the Government’s objectives to address climate change risks, 
and the strategies, policies, and proposals Aotearoa New Zealand will take to adapt to prioritised risks. 
Actions outlined in the First National Adaptation Plan are centred around:  

Focus area one: Reform institutions to be fit for a changing climate. Aotearoa New Zealand already has 
systems and institutions in place to plan for and respond to natural hazard risks or manage natural 
resources and infrastructure.  
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Focus area two: Provide data, information, and guidance to enable everyone to assess and reduce their 
own climate risks. Actions in the plan will make it easier to access up-to-date information and guidance on 
climate risk that can be used to assess what future climate changes are most important. 

Focus area three: Embed climate resilience across government strategies and policies. Actions in the plan 
aim to embed the consideration of existing and future climate risk in all government strategies and 
proposals, so that adaptation becomes a mainstream part of government policy. 

Pae Ora (Healthy Futures) Act 2022 

The Pae Ora (Healthy Futures) Act 2022 provides a clear mandate to work in collaboration on the 
determinants of health, including work in climate change [242]. The purpose of this Act is to provide for the 
public funding and provision of services in order to— 

1. protect, promote, and improve the health of all New Zealanders; and  

2. achieve equity in health outcomes among New Zealand’s population groups, including by striving 
to eliminate health disparities, in particular for Māori; and 

3. build towards pae ora (healthy futures) for all New Zealanders. 
 

Section 7 (e), health sector principles, states that the health sector should protect and promote people’s 
health and wellbeing, including by— (v) undertaking promotional and preventative measures to address 
the wider determinants of health, including climate change, that adversely affect people’s health [emphasis 
added]. The stated functions of Health New Zealand include collaborating with other agencies, 
organisations, and individuals to improve health and wellbeing outcomes and to address the wider 
determinants of health.  

Te Kounga Paparangi, Ngāi Tahu Climate Change Action Plan 

Te Kounga Paparangi sets out Ngāi Tahu’s 88-point action plan to mitigate climate change, build resilience, 
and promote sustainable business practices. The action plan takes an inter-generational approach: “Mō 
tātou, ā, mō kā uri ā muri ake nei – for us and our children after us”[84]. The plan follows on from Ngāi 
Tahu’s 2018 climate change strategy, and sets out how it will contribute to a low emissions economy in 
Aotearoa New Zealand. The plan covers greenhouse gas emissions, marae and whānau resilience, water 
and ecosystem protection, renewable energy and education. The aim is to make all of its tourism 
operations carbon-neutral by 2050 and reduce the environmental impacts of Ngāi Tahu Farming sites. The 
eight areas of the plan are: operations emit no greenhouse gases; marae and whānau resilience; water use 
is environmentally responsible; operational emissions do not harm people or the environment; operations 
do not encroach on ecosystems or communities; optimising resources; renewable energy; and education, 
communication and delivery.  

Ōtautahi Christchurch Climate Resilience Strategy 

In 2019, Christchurch City Council declared a Climate and Ecological Emergency and set the greenhouse gas 
emissions targets of net zero greenhouse emissions by 2045 (excluding methane), and to halve emissions 
by 2030 compared with 2016-17 levels [1]. In doing so, the Christchurch City Council joined a growing 
number of councils across New Zealand and cities worldwide committed to taking urgent action to reduce 
their carbon emissions. “Our Climate Resilience Strategy” is a blueprint for collective action and part of a 
wider conversation about how we work together to reduce our greenhouse gas emissions to minimise 
future harm, and plan for the ongoing effects of climate change. It reinforces Christchurch City Council’s 
commitment to climate change leadership.  
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ECAN Long Term Plan  

Long-term planning is a continuous process and ECAN refreshes the Long-Term Plan every three years. The 
plan sets out ECAN’s service priorities, work programmes and resource requirements such as expenditure 
and funding for a 10-year period. ECAN adopted the current Long-Term Plan 2021-31 on 17 June 2021. 
ECAN’s “Long Term Plan”, vision and purpose is stated as: ‘Taking action together to shape a thriving and 
resilient Canterbury, now and for future generations’ |’Toitū te marae o Tāne, toitū te marae o Tangaroa, 
toitū te iwi’. Central government is responsible for policies to mitigate climate change, and Environment 
Canterbury recognises central government's role in leading greenhouse gas mitigation policy, and as a 
Regional Council, ECAN’s focus is mandated to be on adaptation. While ECAN does not have a regulatory 
role in mitigating greenhouse gas emissions across the region, many of ECAN’s policies and plans have the 
potential to reduce emissions, for example: farming within limits, reducing transport congestion, managing 
industrial emissions to air, and clean burning. 
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10 Extraordinary/urgent business I Panui autia hei totoia 
pakihi

No notifications of Extraordinary or Urgent Business were received for the meeting.

11 Public excluded business I He hui pakihi e hara mo te 
iwi

At the time of the agenda closing, no publicly excluded items had been received for the meeting.
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