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Climate change represents one of the most significant health challenges and global inequities of our generation. As a ‘wicked’ problem, climate
change imposes an involuntary exposure on vulnerable individuals and societies that is regressive in its nature, with those least responsible for
destroying planetary health at greatest risk of suffering the direct and indirect health consequences of unabated warming of the planet. The cur-
rent and future generations of children are the most vulnerable population to suffer the effects of climate change. By 2030, there will be 131 000
additional child deaths each year if climate mitigation strategies are not enacted, driven by the synergy of an increasing burden of infectious dis-
eases, food insecurity and political instability. Over half a billion of the world’s children live in areas vulnerable to extreme weather events, and
there is a pressing risk that our current lack of action to mitigate and adapt to climate change will result in today’s children, and future genera-
tions, being the first to have poorer physical and mental health than previous generations – creating a significant intergenerational ethical
dilemma. Child health-care professionals need to advocate for policies to address climate change that consider the complex health, planetary
and ethical considerations necessary to solve the most significant risk to our children’s health today. Without immediate action, the health of the
current and future generations of children is perilous.

There is now clear consensus that warming of the planet is indis-

putable, and human-generated greenhouse gas emissions cause

climate change.1 The World Health Organization estimates that

by 2030, there will be up to 131 000 additional child deaths each

year if climate change mitigation strategies are not enacted.2 The

world’s children are the innocent victims of our – and prior gen-

erations’ – damage to planetary health.3

Climate change challenges the fundamental rights espoused by

the United Nations Convention of the Rights of the Child: to

uphold the best interests of the child, and to promote their good

health, survival, education and nutrition.4 It threatens recent

gains in child survival and will amplify the vulnerabilities of

children already living in perilous circumstances, despite their

playing no role in the causative climate change pathway.5

Children already suffer 90% of the primary disease burden

caused by climate change,6,7 and the top five global causes of

child death – malnutrition, neonatal deaths, acute respiratory

infections, diarrhoea and malaria – will all be exacerbated by

deteriorating planetary health.8

There is a very real risk that our lack of action to mitigate and

adapt to climate change will result in today’s children, and future

generations, being the first to have poorer physical and mental

health than the generations prior, creating a major ethical

dilemma based on intergenerational health inequity.3 In this

paper, we explore the ethical context in which climate change is

affecting children, and the role child health professionals can play

in addressing this.

A Tragedy of the Commons

Climate change and its impact on human health present a ‘trag-
edy of the commons’ – that is, the depletion of a common

resource when multiple agents act with self-interest, instead of

practising collective responsibility.9 This analogy is based on the

infamous metaphor described by Garrett Hardin10 whereby a

‘common’ – or public grazing pasture – is available to many

herdsmen who all choose to overgraze the land, causing signifi-

cant cumulative harm.9 Climate change presents a ‘tragedy of the

commons’ as multiple individuals and organisations act with self-

interested priorities with no regard to a collective responsibility to

protect our biosphere and future generations. In 1992, the United

Nations Framework Convention on Climate Change stated: ‘The
Parties should protect the climate system for the benefit of the present

and future generations of humankind, on the basis of equity and in

accordance with their common but different responsibilities in respect to

capacities’.11 Yet while greenhouse gas emissions ought to be cal-

culated based on each person’s equal right to the ‘atmospheric

commons’, there exists a vast imbalance of causative responsibil-

ity for climate change between nations.12

The concepts bioethics, and later global bioethics, were con-

ceptualised to represent the ethical values lying at the nexus of

biology and ecology and their effect on future human survival. In

‘Bioethics, A Bridge to the Future’13 the father of bioethics – Van
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Rensselaer Potter – eschewed values of individual autonomy and

rights, instead of promoting an ethos of personal and collective

responsibility. This supports a communitarian view that includes

universalised human values and extends to communities of other

living things, presaging the significance of instilling these values

into systems of medical knowledge and health care for future

generations’ wellbeing.14 Sadly, Potter’s intellectual legacy and

focus on the health of the biosphere has been somewhat

neglected in subsequent decades, to the detriment of our collec-

tive moral concern for future generations.

Climate change forces us to re-visit these values, as it

imposes involuntary exposure to significant global health ineq-

uity, which will be amplified for future generations. One of the

striking features of this ‘tragedy’ is the regressive nature of its

impact: the most vulnerable will be most at risk of the effects

of climate change, but are least responsible for creating the

problem. Vulnerable societies also possess minimal resources

to adapt to the acute effects of global warming, such as major

flooding (Fig. 1).12 By contrast, wealthy nations – responsible

for a vast burden of global warming – have adequate resources

to protect themselves.9

This undermines tenets of substantive and distributive justice.

Philosopher John Rawls’ difference principle holds that inequalities

related to the distribution of goods such as wealth, income,

responsibility and power (which form the social bases for respect

and social capital) are only ethically permissible if they benefit

the least well-resourced in society.16 To this end, wealthy

nations, responsible for the circumstances of our current plane-

tary health, have an ethical responsibility to support the eco-

nomic development of poorer nations, alongside providing

assistance for the necessary adaptation strategies.

Climate Change Exacerbates Global
Inequalities

One of the most significant generators of increasing atmospheric

CO2 emissions – the burning of fossil fuels – is simultaneously

responsible for economic development which, in turn, improves

health outcomes. Presently, we exist in a quagmire whereby calls

to reduce atmospheric CO2 emissions occur at a stage when half

the world’s economies rely on economic development to establish

the current survival benefits of resource-endowed nations.

Simultaneously, the harms caused by the burning of fossil fuels

have inequitably affected the world’s poorest nations.17

Climate change impacts are long term and cumulative in

nature, requiring consideration of future exposure and of

Fig. 1 Extreme weather events result in multiple immediate- and long-term impacts on children’s health that exacerbate current inequities, as exempli-
fied by the consequences of flooding.15
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interpreting many indirect rather than direct risks distributed

unequally within and between populations.2 Global inequalities

between and within countries dictate how climate change will

impact children; clearly, disadvantaged children will suffer from a

disproportionately high and unreasonable health burden. Some

of the most densely child populated areas of the world are those

most prone to climate change – including coastal South Asia, the

Mekong Delta, the Nile River basin, the Pacific Islands, Equatorial

Africa and the Pacific Coast of Latin America.15 The impact of

climate change will most likely be concentrated on poorer

populations living in low latitudes, where many climate-sensitive

disease states (malnutrition, diarrhoeal disease and vector-borne

diseases) are ubiquitous.18

The Direct and Indirect Impacts of
Climate Change on Child Health

The broad effects of climate change on child health include the

direct physical effects of heat stress, weather disasters, reduced air

quality, and food and water insecurity, alongside the psychological

burden of global instability, mass migrations and increasing conflict

over scarce resources (Fig. 2). The current COVID-19 pandemic

reminds us that practices that drive climate change – such as

deforestation, overwhelming urbanisation, and perpetual demand

for animal product consumption – promote the emergence and

subsequent rapid spread of zoonotic infectious diseases. Children

will bear the brunt of the increasing burden of infectious diseases

driven by climate change, compounded by the synergistic

compromising condition of malnutrition (Fig. 3).2,19 Further direct

physical effects on children are evident in the increasing frequency,

severity and duration of heat waves, particularly dangerous for

young infants who suffer up to 50% excess mortality during

extremely hot weather.20,21 Meanwhile, for older children, increas-

ing pollen counts (which extend the duration of allergy season)

result in a rise in atopic symptoms and cause significant morbidity,

while direct pollutants and wildfire smoke are responsible for wors-

ening children’s respiratory status.1,22

Climate change will increase the frequency and severity of severe

weather events, which can disrupt infrastructure critical to chil-

dren’s wellbeing, including access to schools and health facilities.15

These weather events threaten children with injury, loss or separa-

tion from their care givers, exposure to infectious illnesses and the

psychological trauma of having survived these events.1,18,23 Over

half a billion children live in areas of extreme flood risk, while more

than 160 million children live in extreme drought zones

(Fig. 4).15,25 Natural disasters sideline routine child health care,

reducing access to antenatal care, limiting access to birthing in a

health-care facility, and disrupting routine immunisation services.18

For a child to thrive, a stable socio-economic environment is

key. Climate change threatens this stability through extreme

Fig. 2 Climate change results in direct, indirect and long-term effects on children’s health that are exacerbated by socio-economic circumstances.
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weather events, which may impact the security of their home,

their school, and impact their community structure affecting their

mental health and cognitive outcomes. Prior droughts across East

Africa have resulted in food crises which threatened children’s

lives and forced them to leave school to beg for food, or engage

in hazardous employment activities to support their families –

exposing them to violence, exploitation and abuse.15

By predisposing to drought and environmental degradation

which drives resource scarcity, climate change drives internal and

international displacement, resulting in mass migrations and the

risk of conflict.1 By 2050, there will be an estimated 200 million cli-

mate refugees – many of them women and children, who are most

vulnerable to adverse health effects resulting from dislocation.1,18,26

Climate Change, Undernutrition and the
Impact of Food Insecurity

Climate change and climate policies have the potential to increase

food scarcity and food prices.17 For every 1�C increase in tempera-

ture, global wheat production is estimated to reduce by 6%.27 Loss

of food security causes both acute and chronic malnutrition, the lat-

ter of which may be estimated via stunting rates. Currently, more

than 150 million children are stunted due to the effects of chronic

malnutrition, a number anticipated to increase due to the impact of

climate change on food security.28,29 Meanwhile, undernutrition

(encompassing both macro- and micro-nutrient malnutrition) is

responsible for at least one-third of deaths in children under 5 years

of age globally, and by the year 2030, climate change may cause an

additional 95 000 deaths each year due to undernutrition.2,18

Alongside its mortality risks, undernutrition results in structural

brain changes impairing cognitive development and behaviour

impacting on learning outcomes, educational attainment and subse-

quent employment opportunities.30 Combining the estimated costs

of undernutrition in Asia and Africa (4–11% of GDP) with the

direct cost of unmitigated climate change (7–10% of GDP), as well

as the ongoing burden due to diminished educational outcomes, the

detrimental impact on economic development is clear.28,31

How to Solve a Wicked Problem

A ‘wicked problem’ is one with many causes, requiring several

different strategies to ensure resolution.32 They require collabora-

tion across multiple stakeholders to solve, and have major socie-

tal effects if they remain unsolved (Fig. 5).3 Wicked problems

affecting children include obesity, behavioural challenges, poor

mental health and juvenile crime alongside more broad societal

problems – such as health and education inequalities – and the

impact of climate change.3 These problems require concurrent

Fig. 3 In the midst of a period of food scarcity, a malnourished child
with malaria is carried to the Emergency Department of a rural hospital
in sub-Saharan Africa. Temperate climates exacerbated by global
warming with prolonged monsoonal seasons that enable efficient mos-
quito breeding to occur in poor areas with minimal infrastructure result
in high rates of mosquito-borne illnesses in children, which are exacer-
bated by underlying vulnerabilities precipitated by malnutrition.

Fig. 4 Of the millions of children surviving in
areas of extreme drought, many are exposed to
further risks15 that compound their risks for poor
health outcomes. Very poor families are those
defined by the World Bank as living on less than
US$3.20 per day.24
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coordinated public health interventions that appreciate the com-

plex causal circumstances. Often, solving one aspect of the prob-

lem may reveal (or create) other problems.3,33

While the health impacts of climate change on children present

an unmistakably wicked problem, with major action required out-

side of health, interlinked policies and programmes could effec-

tively improve both climate and child health through global

consensus and collaboration. Adequate climate change policies

may have important co-benefits for child health, bearing in mind

the challenges they may concurrently create. For example, advo-

cating for a low carbon transport system (to encourage walking,

cycling and public transport) will improve atmospheric CO2 levels

and reduce air pollution while simultaneously resulting in benefits

to childhood obesity and respiratory health.34 However, these poli-

cies may further deepen inequities – as for a child to safely walk or

ride to school, parental or carer supervision is necessary, which

may be impossible for a single-parent household. Policies

implemented to address climate change and child health should

therefore be established and implemented with multi-department

input that considers the health, planetary and ethical consider-

ations of each decision prior to legislation and implementation.

What Can Paediatric Health-care
Professionals Do?

Advocating encompasses speaking up for another person with

less agency, to give them a voice.35 Physicians, and particularly

paediatricians, have a moral imperative to advocate for children

and their health.9 Our expertise in clinical conditions is as impor-

tant as our duty to advocate for our patients individually, socie-

tally, and also for future generations of children for whom

planetary resources are held in trust. Paediatricians have advo-

cated effectively for children held in detention and to reduce gun

violence, and now need to stand-up as vocal advocates for the

world’s most vulnerable children experiencing the health impacts

of climate change.33

Paediatricians and other health-care professionals can play a

key role in stimulating a global movement to address the health

determinants and minimise the inequities resulting from climate

change. It is incumbent on those working in child health to

understand the issues at hand, appreciate these in the context of

the Convention on the Rights of the Child (and the political sys-

tem in which they are embedded), and to engage policy makers

and the wider public using their position of influence as ‘the
voice’ for today’s children and future generations.

Conclusion

While the expansion of market-based economies has generated

wealth and enhanced quality of life for millions, the tenacious

pursuit of economic development has come at a significant price

to planetary, human, and particularly child health. Half a century

ago, Robert F Kennedy noted: ‘the gross national product (GNP)

counts air pollution…and the destruction of the redwood, and the loss of

Fig. 5 The impact of climate change on
children’s health is a ‘wicked problem’, with
multiple inter-dependent causes and
requires solutions that may result in
unintended consequences to vulnerable
children.
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natural wonder in chaotic sprawl… yet the GNP does not allow for the

health for our children, the quality of their education, or the joy in their

play…it measures everything except that which makes life worthwhile’.36

The prescience of bioethicists’13 imperative to incorporate biol-

ogy and human values into a nascent communitarian model of

health-care systems upholding global solidarity is even more rele-

vant today. Climate change disproportionately affects society’s

most defenceless, and we have reached a crisis point that requires

global solidarity. As we face skies filled with bushfire smoke,

intense heat waves and out-of-season monsoonal rains in a world

bought to a standstill by a pandemic, we must act now to protect

our children, who will bear the greatest burden in our pursuit of

economic development.

More research is necessary to assess the impact of climate

change policies on child health, while seeking to address these

policies in multidimensional manners – recognising that solutions

may further result in new challenges as this ‘wicked problem’ is
confronted. The UN Convention of the Rights of a Child provides

a sound framework for our advocacy.18 The circumstances in

which we find our planetary health questions these Rights, as

eloquently summarised by Greta Thunberg, who states:

You say you love your children above all else, and yet you are

stealing their future in front of their very eyes…Humanity is

now standing at a crossroads. We must now decide which path

we want to take.37

Our planet is not indestructible, and without timely action the

damage of the Anthropocene may be irreversible. We have an

ethical duty to hold our ecosystems in trust for future genera-

tions, and to protect vulnerable children who cannot defend their

right to a healthy future.
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