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Summary
Recent extreme weather events attributable to climate change have major implications for policy. Here we summarize
and evaluate the current state of climate change adaptation policy, from a health perspective, for Aotearoa New
Zealand, based on government sources. Legislation relating to both environmental management and health are
currently subject to major reforms. At present, adaptation policy emphasises protection of health care facilities from
climate extremes; there is insufficient attention paid to broader determinants of health. We argue for greater health
input into adaptation planning. Without intersectoral collaboration, contributions from diverse communities, and
better support of indigenous solutions, climate change policy is unlikely to achieve effective health outcomes and
there is a risk that climate change will exacerbate inequities. We recommend that the Climate Change Commission
engage formally and directly with health bodies to strengthen the Commission’s advice on the implications of climate
change, and of national climate change policies, on health and equity. Climate resilient development does not occur
without better public health. For this reason, the health sector has a critical role in the development and imple-
mentation of adaptation policy.
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Background

“[Aotearoa New Zealand] faces an extremely chal-
lenging future. Reducing climate-related health risks
would require significant and rapid global emission
reductions to limit temperatures to 1.5 ◦C–2.0 ◦C, as
well as robust and timely adaptation. The projected
warming under current global emissions reduction
policies would leave many of the region’s human and
natural systems at very high risk and beyond adap-
tation limits.1"

Climate change mitigation is an urgent global pri-
ority. The health damaging effects in Aotearoa New
Zealand were demonstrated by floods and storms that
affected northern parts of the country in early 2023.2

Climate change affects human health directly, via
extreme meteorological events; (deaths and injuries
from storms, floods, heatwaves and fires); indirectly,
due to changes to the environment and ecosystems;
(increases in temperature and/or changes in rainfall
patterns affecting food production, food availability, di-
ets and nutrition; altered transmission of communicable
diseases) and due to social and economic changes. All of
the above impacts will have important effects on
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livelihoods, household costs and the distribution of in-
come. In turn, these changes have important health
impacts.3

In this paper, we summarise, in turn, key climate
risk drivers; potential climate-sensitive health risks;
relevant climate change policy, legislation and activities,
in Aotearoa New Zealand. Finally, we summarize and
evaluate the current state of climate adaptation policy,
from a health perspective, in Aotearoa in mid-2023. We
end with some recommendations.

Key climate risks under current and projected
climate
Aotearoa New Zealand is currently experiencing rising
average temperatures, more extreme temperatures,
changing rainfall patterns and sea level rise. The na-
tional average temperature has risen by 1.2 ◦C over the
past century, at an average rate of 0.10 ◦C per decade.4

Climate models project that average temperatures will
continue to increase by a further 0.6 ◦C–1.32 ◦C by mid-
century, and between 1.03 ◦C and 2.26 ◦C by the end of
the century (relative to 1995–2014). Temperature in-
creases are expected to be larger in summer, and be
greater in northern and eastern areas, and at higher
altitudes.5

Changes in weather extremes are likely to have more
severe effects than changes in mean conditions, in the
1
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short term at least. Regional modelling projects more
hot and fewer cold nights. In a high emission scenario,
the frequency of days with temperatures exceeding
25 ◦C is anticipated to rise by 50–100% by 2040 and by
130–350% by 2090. Under a low emission scenario, it is
expected that the number of days surpassing 25 ◦C will
increase by 20–60% by 2040 and by 20–60% by 2090.6

Climate change is anticipated to intensify the hydro-
logical cycle. This increases the frequency and intensity
of extreme hydrological events, such as heavy rainfall,
atmospheric rivers,7 storm surges, droughts, and floods
in many regions. Projections of these impacts are less
certain than those of temperature. The intensity of heavy
rainfall is projected to increase in most areas. Increases
in winter and spring rainfall are projected in the west as a
result of increased westerly winds. Increases in summer
rainfall are projected in the east. As a result of reduced
rainfall and higher temperatures, drought frequency may
increase in the north.1

There is high confidence that fluvial and pluvial
flooding and coastal flooding from sea level rise will
increase due to changes in climate. This will affect
communities on floodplains and in low-lying coastal
areas.8 The expected increase in river flooding is 5–10%
by 2050 in many parts of the country.5 In addition, land-
use change, rapid urbanization, and existing and
increasing urban development of flood plains and
coastal areas contribute to flood risk.9 Flood hazards
cause crops and livestock losses, damage to buildings,
homes/kāinga, infrastructure and cultural sites such as
urupā (burial grounds).

Climate change is also an important contributing
factor to sea level rise in Aotearoa New Zealand. Similar
to the rate of global average sea level rise, the local sea
level has risen, on average, by 1.81 (±0.05) millimetres
per year on average. Future climate change projections
reveal that sea levels will continue to rise, caused by the
melting of glaciers and ice sheets combined with ther-
mal expansion of sea water and vertical land movement.
By 2050, it is expected local sea levels may rise by
approximately 23 cm (RCP2.6) or 28 cm (RCP8.5). By
2090, climate change projections indicate a rise of about
42 cm (RCP2.6) or 67 cm (RCP8.5). Rising sea levels
and storm surges will have increasingly severe impacts
on infrastructure, coastal communities, coastal habitats,
and biodiversity.8

Consequently, all of these changes pose significant
direct and indirect threats to human health and liveli-
hoods in various ways with immediate to long-term
consequences.

Potential climate-sensitive health risks
Direct risks to health
The direct health risks associated with climate change
include injuries and fatalities, resulting from changes in
the intensity and frequency of natural hazards like heat
waves, flooding, droughts, and fires.
Rising temperatures can increase the risk of heat-
related illnesses such as heat exhaustion, heatstroke, and
dehydration. For instance, it was estimated that 14 deaths
related to heat occur per year in Auckland and Christ-
church. The projected numbers of deaths per year were
28, 51, and 88 for average global warming of 1, 2, and 3 ◦C
above the current temperature levels, respectively.10

Old and young populations, occupational groups such
as outdoor workers, and people with mental health con-
ditions are especially vulnerable to high temperatures.
Furthermore, high temperatures have been associated
with aggressive behaviour, violence, and suicide.11–13

Empirical studies of short-term associations between
weather variables and health impacts in Aotearoa have
demonstrated direct effects of heat on mortality in
Christchurch14 and of cold weather and hospital ad-
missions for respiratory diseases in Auckland.15

Indirect risks to health
Changes in rainfall patterns and extreme weather events
can impact water quality and increase the risk of
waterborne diseases. Flooding interacts with agricul-
tural run-off, potentially influencing the occurrence of
diseases transmitted through contaminated drinking
and recreational water, leading to outbreaks of diarrheal
diseases, as was seen with the Campylobacter outbreak
in Havelock North, Hawke’s Bay region in August
2016.16 Contamination of recreational water sites can
impact customary practices such as mahinga kai (gath-
ering of wild food). Extreme precipitation events in-
crease the risks of wastewater treatment facility failure
or combined sewer overflow (wastewater overflows),17,18

leading to contamination of community water supplies
or private groundwater wells, along with other untreated
or minimally treated drinking water sources. Notifica-
tions of salmonella19 cryptosporidium and giardia20,21

were associated with weather variables, while heavy
rainfall has been linked to hospital admissions for
enteric diseases in children.22 Seasonal patterns of
mortality23 and enteric diseases,24 are consistent with the
short-term associations described above.

Local transmission of mosquito-borne diseases has
not been recorded in Aotearoa New Zealand. Modelling
of the potential for transmission of vector borne dis-
eases in Aotearoa suggests that risks are likely to remain
low for both dengue and malaria, even under high
emissions scenarios, up to the end of the century.25,26

Arboviruses present in Australia, including Ross River
virus and Barmah Forest virus are already a risk under
current climate conditions in Aotearoa, should suitable
vectors become established here.27

Social and economic impacts of extreme events
Droughts and floods are the most damaging and costly
natural hazards. Between 2007 and 2017, extreme
rainfall-attributed insured losses cost $NZ140 million,
and the financial damages associated with the two most
www.thelancet.com Vol 40 November, 2023
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significant summer droughts were estimated at $NZ800
million according to the Insurance Council of New
Zealand’s data.28

Extreme events, such as the severe 2023 January
floods and February Cyclone Gabrielle hit northern and
eastern regions of the North Island. A total of 15 in-
dividuals lost their lives, while over 10,500 people were
displaced, with many facing the unfortunate reality of
permanent displacement from their devastated homes.
The affected region includes many disadvantaged com-
munities and the storms and floods will increase health
inequities. There are likely to be major long term health
impacts as a result of loss and damage to housing,
displacement and disruption to livelihoods.2 According
to the Treasury the economic losses are expected to
exceed the $2bn–$4bn of losses of the 2016 Kaikōura
earthquake.29

Droughts and floods can often reduce agricultural
productivity, leading to crop failures, food shortages,
and ultimately increased food prices.30 These factors
contribute to food insecurity, malnutrition, and inade-
quate access to nutritious food, which can have long-
term consequences on population health and
development.

Drought can cause economic hardships, particularly
in agricultural-dependent regions. Loss of income and
livelihoods, increased unemployment, financial stress,
limited educational opportunities, and loss of cultural
traditions31 can have indirect health impacts, including
mental health issues such as suicide32,33 and reduced
access to healthcare.34 In addition, conflict over limited
water resources, increased social tensions, and dis-
rupted community dynamics can impact overall well-
being and mental health.35,36

However, identifying the distributional conse-
quences of the impacts is crucial because, indirectly,
certain sectors or groups may derive benefits from
drought events. For example, drought-induced increases
in prices can lead to competition between farmers in
unaffected areas and those affected by drought, result-
ing in potential benefits for farmers in unaffected re-
gions.30 Drought events in some regions of Aotearoa
have the potential to boost the revenue and profits of
dairy farms in other regions, given that Aotearoa holds a
significant position as a market maker in the global milk
powder market. This occurs when drought-induced
factors contribute to an increase in global prices.37,38

In recent years, Aotearoa has experienced larger
wildfires occurring earlier in the year, which can be
attributed to the significant role played by climate
change in intensifying the severity and duration of fire
seasons.39 Between July 1, 2020 and June 27, 2021, there
were 4586 fires reported, resulting in the burning of
approximately 13,348 ha of land. This represents a
considerable increase compared to the previous season
and exceeds both the 5-year and 10-year averages.
Notably, two-thirds of the country’s wildfires occurred in
www.thelancet.com Vol 40 November, 2023
the North Island, while the South Island (Mid-South
Canterbury and Otago districts) accounted for 88% of
the total burned area.40 Regardless of climate mitigation
efforts, on average, there will be an increase in fire risk,
including the length of fire weather conditions during
the season and the intensity of fires that could occur,
until at least mid-century. Areas that are prone to sea-
sonal drought and arid conditions have been identified
as having the highest levels of fire danger.39 Wildfires
pose a range of direct and indirect health risks such as
presentations to emergency departments with respira-
tory and cardiovascular conditions, mental distress,
contamination of water supplies, loss of livelihoods, loss
of biodiversity and indigenous species.

Climate change can result in forced migration,
displacement and changing population demographics.
Displaced populations often face challenges in accessing
adequate healthcare, sanitation, and clean water,
increasing the risk of infectious diseases, household
crowding and mental health issues. Increased stress,
anxiety, depression, post-traumatic stress disorder and
other mental health issues can arise due to the trauma
and disruption caused. Furthermore loss of connection
to land (whenua) or water (wai) can affect iwi/hapu
Māori access to ancestral knowledge sense of belonging
and can poses risks to mental and spiritual health.41

Vulnerable population groups
The vulnerability of individuals to climate change is
influenced by their level of exposure to change in
climate, their sensitivity to the impacts of climate
change, and their ability to effectively prepare for,
respond to, cope with, and adapt to these changes.

Rural communities are expected to face the conse-
quences of climate change earlier and more severely
than urban populations. Reasons for this include pri-
mary industry livelihoods (such as agriculture, fishing,
and forestry) at risk due to climate change; remote
coastal communities facing high vulnerability to storm
surges; coastal erosion and rising seas; low-income rural
communities with lower quality housing; and critical
infrastructure vulnerabilities such as dependence on
untreated drinking water sources.42–44

Many rural populations include a higher proportion
of Māori (Indigenous people of Aotearoa New Zealand)
than urban areas.45 In general, Māori are expected to
face higher vulnerability to the impacts of climate
change due to their increased exposure to environ-
mental risks.46 For instance, many Māori reside in areas,
particularly in the north and east, where temperatures
are projected to rise most quickly. The Māori economy
relies heavily on climate-sensitive primary industries,
such as forestry and fisheries.47 Anthropogenic climate
change has been described as an intensification of the
process of colonization, which caused loss of Māori land
and other assets, and entrenched disadvantage.48,49 The
IPCC acknowledges that loss and separation and
3
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enduring harms due to colonization increase vulnera-
bility to climate change.50 One example is the unjust and
disproportionate burden of chronic disease borne by
Māori.51–53 Other groups at greater risk of adverse health
impacts from climate change include older people,
disabled people and children.3
Climate change and health legislation
Legislative and policy frameworks relevant to climate
change and health at international, regional, national,
and local levels are summarized in Table 1. There is an
emphasis on the interconnectedness of disaster risk
resilience and climate related mitigation and adapta-
tion and how that supports health outcomes, climate
environmental health, community well-being, and
sustainable development. Early adaptation and a
comprehensive approach can provide health benefits in
addition to preventing adverse climate change effects.
For example, improving climate resilience and thermal
performance of buildings will protect against health
impacts of seasonal changes in weather, as well as the
nts Regional commitments National comm
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The Sendai Framework This framework
recognizes the importance of shared
responsibility, including with local
government, to reduce disaster risks.
Addressing health risks resulting from climate
change falls within its scope, aligning with its
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www.undrr.org/publication/sendai-
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Western Pacific Regional Framework This
framework advocates cross-sectoral measures
to protect health from climate change,
emphasizing the importance of adapting to
climate-related health risks. https://www.
who.int/publications/i/item/9789290618164
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environment.gov
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Regional Climate Adaptation
Regional adaptation strategies are vital for
protecting health in changing climates.
Aotearoa New Zealand, as a regional leader,
can play a pivotal role in facilitating
collaboration and supporting adaptation
efforts among Pacific Island nations in the
Western Pacific region to address its health-
related impacts.

Climate Adapta
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intended to addr
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acquisition, liabil
environment.gov
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pdf
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ealth risks requires collaboration and alignment across all levels of governance.

ant to climate change and health.
increased frequency of extreme events attributable to
future climate change. Indigenous knowledge, per-
spectives and principles can inform climate change
adaptation strategies to promote equitable and cultur-
ally appropriate health outcomes. This requires un-
derstanding our collective responsibilities of
environmental stewardship (kaitiakitanga) and up-
holding Te Tiriti o Waitangi, an agreement made in
1840 between Māori and the Crown. According to Te
Tiriti, the health system bears the responsibility of:

• whanaungatanga - working in partnership and rela-
tionship with Māori,

• kāwanatanga - governance and stewardship of the
health and disability system to deliver equitable
outcomes,

• tino rangatiratanga - enabling Māori self-determination
and authority,

• ōritetanga - delivering equitable health outcomes,
and

• wairuatanga - respecting Ritenga Māori (Māori
customary rituals)54
itments Local government commitments

ement Act (RMA)
e RMA incudes planning for
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ate Change Adaptation Act.
ent.govt.nz/assets/
system-2023/New-resource-
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Local government play’s a critical role in
managing climate change effects on health
through land use controls and adaptation
strategies. Their actions must align with
national policies and consider health and well-
being in their communities.

Response (Zero Carbon)
t
ets the framework for a low-
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change. https://
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Natural Hazards Management
Local governments have responsibilities to
mitigate natural hazards, including those
related to climate change, and protect
community health, aligning with national
policies.

tion Act
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slation.govt.nz/act/public/
/LMS30991.html.

Local Well-Being Approach
Local governments’ role in promoting social,
economic, environmental, and cultural well-
being aligns with the holistic health and well-
being approach needed to address climate-
related health challenges.
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Aotearoa New Zealand’s health and disability system
is undergoing reform in response to an ongoing Wai-
tangi Tribunal Inquiry, the Health Services and Out-
comes Kaupapa Inquiry, and the Health and Disability
System Review.55,56 This inquiry highlighted the impor-
tance of establishing an independent Māori Health
Authority and ensuring that Māori are actively involved
in decision making regarding design and delivery of
primary health services.

The health reforms are legislated via the Pae Ora
(Healthy Futures) Act 2022 and include the following
entities: —Manatū Hauora—Ministry of Health (which
includes the Public Health Agency), Te Whatu Ora—
Health New Zealand (which include the National Public
Health Service), Te Aka Whai Ora—Māori Health Au-
thority and Whaikaha—Ministry of Disabled People.
The new legislation also recognises the role of Iwi-Māori
Partnership Boards.55 The health system reform is an
opportunity to improve health equity by articulating Te
Tiriti o Waitangi in legislation and the establishment of
Te Aka Whai Ora (a crown entity) and Iwi-Māori Part-
nership Boards. Greater power sharing by the Crown in
the health system is required to give full effect to Te
Tiriti o Waitangi.46,57,58

The Pae Ora Act and Te Pae Tata state that the
health system should take action on climate change
and highlight the need for intersectoral collaboration
to address the wider determinants of health. Howev-
er, Te Pae Tata is light on detail regarding levers that
can be used to foster intersectoral collaboration
beyond relationship building. The Health and
Disability Review report remarks climate change
provides both opportunities and pressure for Aotearoa
New Zealand’s population and wellbeing55 but the
advantages of early adaptation to benefit health are
not mentioned.

Guidance on adaptation to climate change for local
government is available, based on a risk assessment
framework,59 national climate change risk assess-
ment,60 and national adaptation plan.61 The national
adaptation plan recommends the development of a
Health National Adaptation Plan, and regional climate
health action plans. The Health National Adaptation
Plan is currently (October 2023) behind schedule, but
under development.

Other health and sector specific plans may require
refinement. For example, heatwaves are not identified
as a potential hazard of national significance in the
National Civil Defence Emergency Management Plan,
but the National Health Emergency Plan does identify
extreme weather as a hazard at local to regional scales.
Consistency and periodic updates of plans are crucial
to ensure that they effectively address emerging
climate related challenges and potential evolving health
risks, allowing for proactive and comprehensive re-
sponses to safeguard communities and enhance
resilience.
www.thelancet.com Vol 40 November, 2023
Climate change and health adaptation
activities
A summary of climate and health related adaptation
activities in Aotearoa is shown in Table S1. We derived
documents in the table from: government documents
or webpages that had climate change as the over-
arching focus and included reference to addressing
human health adaptation initiatives; adaptation plans,
national reports, adaptation assessments, vulnerability
or risk assessment or changes to legislation.

We used a framework developed by Austin et al.,62 in
which climate and health related adaptation activities
were categorised into: Capacity building; Management,
Planning and Policy; Information; Warning or Obser-
vation systems; Practice and Behaviour and Account-
ability. We also refer to these categories in the
discussion. This list is not intended to be exhaustive,
and it is recognised that some activities may be under-
way but not yet completed. Relevant agencies were
contacted to verify the information in the table. Re-
sponses were received from Ministry of Health Manatū
Hauora, Ministry for the Environment, National Public
Health Service, Te Whatu Ora—Health New Zealand
and Te Aka Whai Ora—Māori Health Authority.

National climate change risk assessment
The National Climate Change Risk Assessment identi-
fied priority risks across five domains: human, natural
environment, economy, built environment and gover-
nance. Risks were assessed qualitatively, based on evi-
dence and expert judgement, as: insignificant, minor,
moderate, major, or extreme. The ten most significant
risks included two from each domain; of these, the
following were assessed to be extreme:60

• Risks to social cohesion and community wellbeing
from displacement of individuals, families and
communities due to climate change impacts.

• Risks of exacerbating existing inequities and creating
new and additional inequities due to differential
distribution of climate change impacts.

• Risks to governments from economic costs associ-
ated with lost productivity, disaster relief expenditure
and unfunded contingent liabilities due to extreme
events and ongoing, gradual changes.

• Risks to potable water supplies (availability and
quality) due to changes in rainfall, temperature,
drought, extreme weather events and ongoing sea-
level rise.

• Risks to buildings due to extreme weather events,
drought, increased fire weather and ongoing sea-
level rise.

• Risk of maladaptation across all domains due to
practices, processes and tools that do not account for
uncertainty and change over long timeframes.

• Risk that climate change impacts across all domains
will be exacerbated because current institutional
5
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arrangements are not fit for adaptation. Institutional
arrangements include legislative and decision-making
frameworks, coordination within and across levels of
government, and funding mechanisms.

There are major implications for human health, but
there has been no attempt to quantify the potential
health impacts, beyond broad categories of risk. The
National Climate Change Risk Assessment recognised
that Māori are particularly vulnerable to climate change
risks. Risks to mental health of Māori were assessed as
“major”.60 Risks to health from extreme climate events,
vector-borne and zoonotic diseases, water availability
and resource quality and accessibility were considered
minor at present but increasing to moderate by 2050
and major by 2100.

National Adaptation Plan
The National Adaptation Plan recognises the inter-
connected nature of climate change risks across the
domains, as well as the need to consider relationships
and feedback between climate change mitigation and
adaptation policies.1 Although there are actions for
improving the welfare system, community resilience
and social cohesion, housing, transport, supporting
Māori land owners, water security and biosecurity, there
is little apparent recognition of the importance of
intersectoral policy for health in the National Adaptation
Plan.

The specific objective relevant to health in the Na-
tional Adaptation Plan is that “The health sector is
prepared and can support vulnerable communities
affected by climate change”.61 The specific action pro-
posed is to “assess healthcare service resilience” with
the intention that:

“By 2024, guidance material is provided for the sector
and a set of recommendations produced for Health
New Zealand … From 2023, regional assessments are
completed as part of the next phase of health adap-
tation planning.”

The National Adaptation Plan includes a compre-
hensive range of actions to address the most significant
climate change risks. The Ministry of Health is identified
as the lead agency for reform of the health and disability
system and development of the Health National Adapta-
tion Plan, but is not explicitly considered as a relevant
lead agency under any other adaptation responses.61
Recommendations
We now make recommendations on climate health
adaptation policy in Aotearoa New Zealand. The pro-
posed Health National Adaptation Plan will set out ac-
tivities to be taken forward to address health resilience
to climate change. However, at present, national policy
is limited to the climate resilience of health care facil-
ities. This may reflect a narrow “biomedical” view of the
determinants of health in the development of climate
policy.

The Health National Adaptation Plan could consider
the required responses to all major pathways by which
climate change affects health outcomes. This includes
more direct pathways, such as mortality from heat-
waves, mental health impacts, availability of safe fresh-
water supplies and disruption to health care facilities.
However, this alone will be insufficient: a focus beyond
the health sector is needed to respond to indirect effects
of climate change via disruption of social and economic
systems. Climate resilience of health care facilities is
important, but primary prevention of disease and the
potential health co-benefits of climate change mitigation
have not received sufficient attention.63,64 While health
risks related to climate change have been estimated
based on expert judgement, opportunities exist to
quantify observed and projected health risks more
accurately, to inform detailed policy recommendations.65

Next, we consider the findings based on categories
described by Austin et al.5,8

Capacity building
There is an opportunity to co-ordinate and improve
knowledge around the impacts of climate change and
health, from an educational and capacity building
perspective. This can include indigenous perspectives of
climate change adaptation and an improved evidence
base to support capacity building, policy development
and adaptation activities.

Management, planning and policy
A range of policy levers may be applied to climate health
adaptation. The Climate Change Response (Zero Car-
bon) Amendment Act 2019 sets out the framework to
transition to a low emissions and climate resilient
economy.59 The Act directs that the National Adaptation
Plan considers economic, social, health, environmental,
ecological, and cultural effects of climate change,
including effects on hapū, iwi and whānau Māori.

Co-ordinated effort is required to achieve adaptation
that influences positively the broad determinants of health.
Public Health England and now the United Kingdom
Health Security Agency provide good examples. Their ac-
tions include scientific evidence on the health impacts of
climate extreme events and a Single Adverse Weather and
Health Plan which replaces the Heatwave and Cold
Weather Plans for England, and provides guidance on cold
and hot weather, drought and flooding.66

Practice and behaviour and information
Health professionals will be needed to carry out
important public health messaging and education with a
focus on prevention, mitigation and adaptation. This
may require the development of new educational
www.thelancet.com Vol 40 November, 2023
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Search strategy and selection criteria

We derived documents in Table S1 from: government
documents or webpages that had climate change as the
overarching focus and included reference to addressing
human health adaptation initiatives; adaptation plans,
national reports, adaptation assessments, vulnerability or
risk assessment or changes to legislation.

Series
material as potentially new risks emerge. Public health
professionals will need to be well connected to re-
searchers, who in turn need to be well resourced to
detect emerging direct and indirect health impacts and
determine those most at risk.

Warning or observing systems
Existing and potentially new climate related health risks
should be monitored so that alerts and responses can be
prepared for. Health surveillance and weather forecasts
are key components of these systems. More focus is
needed to understand the relationship between weather
and health impacts, particularly in terms of environ-
mental shifts (e.g. increased rainfall and enteric
diseases).

Accountability
To date, the Climate Change Commission has focussed
mainly on mitigation policy. By August 2024, the
Commission intends to complete a progress report on
implementation of the National Adaptation Plan.
Including health professionals in its review process
would enable it to account more effectively for the im-
plications of climate change, and of national climate
change policies, on health and equity. To date, several
climate health adaptation plans and policies at both
regional and national levels are taking shape (Table S1).
However, it is unclear how many of these plans have
been implemented or evaluated. This highlights the
importance of developing accountability mechanisms
for action on climate health and clarifying roles and
responsibilities regionally and nationally.

To date, there has been relatively little meaningful
input from a health perspective into the relevant
intersectoral policy on climate change and health in
Aotearoa New Zealand. Without greater intersectoral
collaboration, including with diverse communities,
and supporting indigenous solutions, climate change
policy is unlikely to achieve effective health outcomes
and there is a risk that climate change will exacerbate
inequities.5,8 We recommend that the Climate Change
Commission engage with health professionals to ac-
count for the implications of climate change, and of
national climate change policies, on health and
equity.

The most vulnerable communities can be the first
to benefit from policies for climate resilience,
www.thelancet.com Vol 40 November, 2023
including improvements to physical infrastructure
(affordable and accessible housing, water supplies,
energy, transportation) and social systems (education,
livelihoods, economic security and insurance). We
recommend that policies reflect low carbon physical
infrastructure, that has a wellbeing focus. For
example, improving the sustainability and resilience
of building and communities to increase affordability,
health and reduce environmental impacts of new and
existing houses. The ability to adapt to climate change
depends on strong mitigation of greenhouse gas
emissions globally. Aotearoa must also lead in emis-
sions reductions. Although national emissions are
small in the global context, decarbonising the econ-
omy, and especially energy systems will, if thought-
fully carried out, have profound co-benefits for health
and equity. But win–win outcomes are not guaranteed:
poorly done, mitigation may cause substantial social
harm. Synergies between adaptation and mitigation
are therefore key to achieving climate resilient
development.1,8,67

Transformation of energy systems to achieve net
zero emissions should not disadvantage communities
that are already struggling with financial pressures, but
successful mitigation requires rapid and wide-ranging
interventions. Equally, there are opportunities for
achieving health co-benefits from mitigation policies in
buildings, transportation and agriculture but potential
gains have seldom been achieved as competing interests
have prevailed and policy changes have been muted.68,69
Conclusions
The health system has an important role to play in
achieving climate resilient development, and a just
transition towards sustainable societies. Social trans-
formation will be needed to avoid severe climate change
impacts, reduce social inequities and improve long term
health outcomes. The health system can support the
required social transformation by taking a broad public
health approach to climate change policy.

Further research is needed to assess the indirect,
long-term, health impacts of climate events via social
and economic systems. This highlights the need for
integrated environmental and health data and inter-
sectoral collaboration on data and monitoring. How-
ever, from first principles, the required policy direction
is clear. Provision of the basic requirements for health
include: promoting equity; a just transition to net zero
carbon emissions; safe, affordable, accessible and
culturally appropriate water, food, energy, housing,
education, and transport systems; approaches that up-
hold Te Tiriti o Waitangi, respect indigenous knowl-
edge and empower but not burden indigenous
leadership; maximizing the health co-benefits of
climate mitigation whilst producing equitable health
outcomes.
7
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