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Executive Summary

Children, Cities and Climate Report

It is increasingly well understood that climate
breakdown threatens catastrophically to undermine
health globally’. The inter-generational injustice that
today’s leaders are bestowing a heating planet onto
future generations is attracting global attention? and
inspiring young people to sound the alarm in cities
across the world?®.

While the harms of inaction become clearer every day,
few have explored whether decarbonisation could be
good for public health, and especially that of children.
Moreover, limited attempts have been made to ask
young people (and parents) what they think about their
environments and the air they breathe. This new study
is seeking to answer three interconnected questions:

What is known about how rapid decarbonisation
could affect maternal, newborn, child and
adolescent health?

Looking specifically at air pollution,and how a
transition to ‘net-zero’ would improve air quality,
how might maternal and child health be improved
by this shift?

What do children, young people and parents
think about their cities, and the quality of the
air they breathe?

These questions have been tackled through
a combination of the following methods:

Literature reviews, including a systematic review of
the literature on the potential benefits to child health

of decarbonisation.

Co-benefits modelling, to model how reaching

‘net-zero’ might affect maternal, newborn, and young

people’s health across 16 cities around the world.

A global survey of over 3,000 young people

and parents from 59 cities, aiming to understand
perspectives on their cities, urban air pollution,
and ideas for how these can be improved.

There are two clear recommendations that are
emerging from this ongoing research initiative:

1. The benefits to the health of children and
young people from radical decarbonisation
are likely to be large, and these need to be
better examined, and more well understood;
they must become an important consideration
in critical climate, environmental and health
policy debates.

2. Theviews of young people must be central
in conversations about urban development
and decarbonisation at both the city and
global level; they have vital perspectives and
powerful ideas.

These findings provide further evidence to support
ambitious and urgent collective action to reduce
reliance of fossil fuels in and around our cities.
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Five emerging headlines from the research

. Improving urban air quality quantifiably

improves maternal/child health in numerous
important ways: we identified at least five health
outcomes in children that would be improved by
better air quality. Specifically, these were: asthma
(incidence and severity), lung growth, respiratory
infections, birth outcomes (specifically being
born too small or too soon), and cognitive
development and learning.

. Child health gains from a transition to ‘net-zero’

are likely to be large. Specifically, we estimate
that, across just 16 cities’, each year:

More than 20,000 new cases of asthma
could be prevented

More than 43,000 premature births, and
more than 22,000 low-birthweight births
could be avoided

3. Young people living in cities seem to understand

this; they see air pollution as one of the worst
things about their city — 4 in 10 reported that
it was one of the worst things about their city.
Only traffic was more frequently cited as a
bad thing about where they live.

4. Young people have a wealth of creative and
ambitious ideas for how their cities could be
improved, both in general, and in terms of the
air pollution. These include specific ideas like
better public transport and space for walking
and cycling alongside the need to challenge
underlying problems like inequality, bad
governance and the lack of ways young
people can engage in decision making.

5. Little research has been conducted at
the nexus of cities, climate and children/
young people; we are not aware of any
other large-scale efforts to ask young
people themselves what they think of
these issues, and to solicit their ideas.

*The cities we have conducted this analysis for are:
Bhubaneswar, Dar es Salaam, Dhaka, Freetown, Glasgow,
Harare, Jaipur, Lahore, London, Los Angeles, Manila,
Mexico City, Milan, Nairobi, Quito and Tamale.
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Background
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The nexus of climate change, cities and child health is critical
for the future of people and the planet.

Across the world, children are likely to be among
those worst affected by climate change. A child

born today will live in a world four degrees warmer
than the pre-industrial average*. 93% of the world’s
children breathe polluted air®; food systems are
increasingly unable to deliver the healthy diets
needed for childhood growth; and by 2040, 25%

of the world’s children will experience extremely
limited water resources as a result of climate change*.

The world is urbanising fast, and of the 4 billion
people living in cities today, children represent
over 30%, and this will rise to 70% of 6.7 billion
urban dwellers by 2050°. The energy and resource
requirements of cities are also a major driver of the
climate crisis, being responsible for an estimated
70% of global carbon emissions’.

There is a growing body of research evidence into
how drivers of climate change such as the burning
of fossil fuels affect children and young people
through the effects of toxic air pollution®, In
contrast very little research has explored whether
the decarbonisation of economies will impact

on the health of children and young people.

In addition, there have been few attempts to explore
and understand the views and ideas of young people
themselves about their cities, and the air they breathe.

Through this work, we have attempted to address
these critical gaps through a 6-month mixed methods
research sprint, which has included:

. Apair of literature reviews that:

identify where there is strong evidence
connecting air pollution to maternal and
child health outcomes; and

systematically review existing studies exploring
the potential health co-benefits for children and
young people of carbon emission reduction.

. Ahealth and climate co-benefits modelling
study, through which the impacts of a radical
decarbonisation on air quality across 16 cities
have been estimated, initially looking at three
key health outcomes.

. A global survey of over three thousand young
people across more than 50 cities to explore
their perspectives on the cities they live in
and how they can be improved.

The overall aim of this work is to generate
knowledge and resources to inform decisions
about decarbonisation to enable children to
live healthily and sustainably in the future.

Literature reviews

Co-benefits analysis

Global youth survey
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Methods
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1. Literature reviews

Two reviews have been undertaken. Both reviews
specifically looked for papers published in English
that reported health outcomes in people aged less
than 18 years.

1. Toidentify child health outcomes that could
quantifiably be affected by air quality; (to use
in the co-benefits analysis). This review sought
to identify systematic reviews and metanalyses
reporting associations between changes in
health outcomes and changes in pollutant levels.
Examples of search terms indicating exposure to
air pollutants included fossil fuel, PM2.5, nitrogen
dioxide, greenhouse gasses, smog, particulate
matter, air quality.

2. Tosystematically review the global evidence
on the potential co-benefits for maternal,
newborn, child and adolescent health that
could arise from reducing the release of carbon
dioxide and other greenhouse gases in the air.
The systematic review methods were published
in advance of search for papers on the PROSPERO
register (protocol number CRD42021271717).
We systematically searched the following
databases: OvidSP MEDLINE, OvidSP PubMed,
OvidSP EMBASE, Global Health, Scopus, and
ISI Web of Science, from 1 January 1990 until
July 2021. Example of search terms used for
interventions to reduce air pollutants were
mitigation, renewable, sustainable, climate
change, energy efficiency. The search strategy
was not restricted to specific health outcomes.
The full search strategy with all search terms
used will be included in the published review.

2.Co-benefits analysis

The research team modelled the health benefits of
decarbonisation across 16 global cities by estimating
the burdens of various health outcomes in children
caused by air pollution at current levels, and for levels
corresponding to a global net-zero scenario. The
pollutants considered were fine particulate matter
(PM2.5) and nitrogen dioxide (NO,), both of which
have established links to health in children and
adolescents. The researchers estimated how a global
transition to net-zero would affect concentrations

of these pollutants in the 16 cities. The simplified
assumptions that were used are in box 1 below.

Box 1: Assumptions made to generate
‘net-zero’ scenario

Net-zero was assumed to involve the removal
of all PM2.5 and NO, emissions from the
following sectors: energy generation, industry,
domestic energy use and land transport.

We assumed removal of global
emissions from these four sectors.

Only direct exhaust (combustion) emissions
were removed.

Average air pollution concentrations (present
and net-zero) for each city were estimated

as the population weighted average of
concentration estimates at 1x1 km

resolution within the city boundaries.
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Based on these assumptions, a proportion of current
air pollution levels was removed to simulate net-zero

in each city. For PM2.5 the reductions ranged from

8% (Freetown) to 64% (Dhaka). For NO, the reductions
were from 8% (Freetown) to 92% (Mexico City).

The child health benefits were modelled in terms of
numbers of new asthma cases (from reduced NO,)
and numbers of premature births and births with low
birthweight (from reduced PM2.5). For asthma, the
exposure-response function (ERF) was taken from
Khreis et al.? and, for birth outcomes, the ERFs were
from Ghosh et al.1%; these were judged to be the
highest quality current published reviews available
which covered the range of exposure levels

being modelled.

3. Youth survey

Data for the youth survey study were collected through
ashort anonymous multi-language* online survey that
was completed by eligible respondents (see Box 2) who
were recruited through promoted social media adverts
(on Facebook and Instagram) targeted at young people
and parents in 16 global cities. The survey was available
in 10 languages.

Survey questions explored:

Basic demographics - age, sex, and if they were
currently pregnant (only if aged >18 if they are a
parent or not, of if expecting).

Perceptions about their city - positive and
negative features.

Perceptions about air pollution in their city —
overall quality of air they breathe, key sources.

Thoughts about if their urban environment is
improving, or deteriorating, opportunities for
improvement in generally, and specifically to
tackle air pollution.

Box 2: Survey eligibility

Social media recruitment advertisements
were targeted to reach the following groups:

Young people aged between 13 and 25
years (13 years is the age when children
are allowed to open a social media account
in almost all countries).

Parents of children aged <13 years.
Expectant parents.

In addition, initial survey questions checked
eligibility of respondents, also enabling
analysis by sub-group of respondents.

Survey recruitment advertisements were designed to
appeal to all young people living in their city (rather than
those particularly concerned about the environment).
The algorithm controlling the placement of recruitment
advertisements was set to optimise to initial clicks
rather than survey completion (to reduce the risk of
selection bias in recruitment). The survey instrument
was pre-tested in two phases including by members
of the research team and advisers including youth
representatives from Shujaaz'! and y-labs'2 The
survey instrument was hosted by Typeform?2,

The data were analysed by city and quartiles of city
pollution level (based on WHO data on annual average
levels of pollution, the cities were divided up into four
groups). Responses to closed (quantitative) responses
were summarised. Open-ended responses were coded
to identify common themes and ideas from within and
across all cities.

*The survey (including consent form and FAQs) was available
in the following languages: English, Spanish, French, Kiswahili/
Sheng, Hindi, Urdu, Italian, Bengali, Arabic, Mandarin Chinese.
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Key findings
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Literature reviews

Five key important sets of health outcomes were
identified for which high-quality systematic review
evidence is available to quantifiably connect changes
in air pollution to child health outcomes.

These outcomes are:

1. Cognitive development and learning;

2. Respiratory infections including pneumonia;
3. Asthma incidence and asthma severity;

4. Lung growth;and

5. Birth outcomes (specifically being born
prematurely or at low birth weight).

The systematic review of published child co-benefits
analyses is underway and will be completed shortly.
After screening more that 23,000 titles and abstracts
of papers published in scientific journals, we have
found fewer than 50 papers published in English in
peer reviewed journals reporting results on health
outcomes in people under 18 years of age that

may be relevant for inclusion in the final review.

Our preliminary review shows that most identified
papers reported on respiratory benefits deriving
from cleaner air, such as reduction of cases of asthma
or bronchitis, including hospital admissions. Some
papers reported on improvements of foetal health,

or the avoidance of premature deaths among children.

This is still a work in progress, and we will
conduct a detailed analysis of the findings
reported in papers potentially included in the
review and summarise them by health outcome
and intervention.

Cognitive
development
and learning

Respiratory
infections

Birth
outcomes

Child and maternal health outcomes that improve
with cleaner air

Children, Cities and Climate Report
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Co-benefits analysis

The modelling analyses have so far estimated that
if global air pollution levels were reduced by actions
to achieve net-zero:

more than 20,000 cases of childhood asthma;
over 43,000 premature births; and

over 22,000 low birthweight births could be
averted annually across the 16 cities in total.

This represents almost a quarter of the current number
of asthma cases in these cities and a reduction of about
10% for adverse birth outcomes.

At a city level, the results showed:

Los Angeles, Mexico City, and Manila would

see the greatest reduction in childhood asthma
annually, with 7,200, 5,700 and 4,000 new cases
averted respectively.

1,700 fewer new asthma cases would occur in
London annually, the third highest number after
Los Angeles and Mexico City, when considered
in relation to population density (cases averted
per 100,000 of the population).

Dhaka, Manila and Lahore would see the greatest
reduction in premature births annually, with 23,800,
7,000 and 4,600 cases prevented respectively.

The same cities would see the largest benefits

with regard to low birthweight births, with 13,500,
2,500 and 3,100 cases averted.

Dhaka, Bhubaneswar and Jaipur would see the
greatest reductions in adverse birth outcomes,
when considered in relation to the number of

births each year (cases averted per 100,000 births).
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Table 1: Annual estimated total new asthma cases, preterm and low-birthweight
births averted in one year from a ‘net-zero’ scenario.

City

Bhubaneswar
Dar es Salaam
Dhaka
Freetown
Glasgow
Harare

Jaipur

Lahore
London

Los Angeles
Mexico City
Manila

Milan

Nairobi

Quito

Tamale

Total cases averted in one year

Asthma

13
75
332

110

315
1,791
7,210
5,755
4,068

331

287

320

Preterm birth

540
189
23,889
20
69
71
905
4,643
813
939
3,581
7,044
266
274
157
16

Low birthweight

270
60

13,514

22

23
488
3,167
262
287
1,521
2,513
95

86

70
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Table 2: Annual estimated new asthma cases, preterm and low-birthweight births
averted in one year from a ‘net-zero’ scenario per 100,000 population.

City

Bhubaneswar
Dar es Salaam
Dhaka
Freetown
Glasgow
Harare

Jaipur

Lahore
London

Los Angeles
Mexico City
Manila

Milan

Nairobi

Quito

Tamale

Cases averted in one year per 100,000

Asthma

(per 100,000 population
aged 19 and under)

6
6

66
159
44
67
43
20
42

Preterm birth

(per 100,000 births)

6,385
274
6,306
342
458
394
3,556
1,816
618
477
1,762
873
821
370
395
600

Low birthweight
(per 100,000 births)

3,194
86
3,568
133
145
130
1,918
1,239
199
146
629
371
295
116
175
270
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Youth survey

Of the 49,329 people who viewed the survey “landing
page”, 3,222 young people (aged 13-25), parents of
younger children and expectant parents from 59 cities
around the world completed the survey. 75% (2,430)
of these were young people aged 13-25,and 25%
were parents of children aged under 13 (509, 16%)
or expectant parents (283, 9%). 97% of survey
responses were in one of five languages; English,
Bangla, Spanish, Hindi or Urdu. 94% of respondents
were from cities in the 3rd or 4th most polluted
quartiles for annual average PM2.5 exposure

levels (based on WHO figures?#). (\
(@)
Key findings included: Q

Four in ten respondents identified air pollution
as one of the three worst things about their
city, second only to traffic and congestion.

Young people blamed motor transport,

factories, rubbish burning and construction . N
for the air pollution in their city. ‘4’ - . .
Yz O\

Four in ten respondents said that their city N, ) (o
was becoming a nicer place to live, while "’
a third said it was getting worse.

\ 6

——
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The ‘best’ thing about your city... We asked 2,993 young people how their cities were changing.

0.5 0.25 0 0.25 0.5

13% 12% 12% 11% 10% 10% 9% 8% 7% 6% 2% 1%

34% 43%

Said it was becoming Said it was becoming
aworse place to live a nicer place to live

aid it was staying
the same

Free-text responses to questions about how to improve cities were extensive and varied. Participants shared
acombination of:

2% 2% 2% 3% 5% 6% 6% 7% 9% 10% 10% 17% 21% 1. Guiding principles for how to improve cities for young people, for example the need to be ambitious
and creative, and how important it is to meaningfully engage with young people in this process.

“I| would make the wholecity “Ourleaders have to “I really hope the government

a classroom for the children”. consider the opinions of will embrace the opinionsfrom
the youth in order to facilitate us, the youth in terms of our social

“Engage the young people developmentin our country”. status and rights. At this point

to be in the front™. we still haven’t had a chanceto

..the ‘worst’ thing about your city fully show whowe really are to
the community and the world

atlarge”.
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2. Highlighting structural barriers that need to be addressed to improve urban health, including underlying
inequality, weak governance/corruption, and lack of climate/environment consciousness.

“Easy living for rich people,
hard for poor or middle
class families”.

“Corruption is the root of

all these problems. None
can solve these issues
without solving corruption”.
“If you don’t have money

you’ll die because they

won’t attend to you”.

“Educating the populace about
the harmful effects of air pollution
so they can find means where

by we as a society will come
together to deal with the problem
athand”.

3. Specific suggestions forimprovements to city design, urban mobility, health, education basic services

and job opportunities.

“There is no other way “Giving incentives to change

than planting more trees”. old and polluting boilers as
well as incentives to change

“Creating a massive, cars too polluting™.

comfortable, fast and

efficient transportation “Sort out the buses”.

system”.

“We could give free vouchers

for buses with would encourage
them to be used more often

and rewards for do so. e.g, free
underground transport for aday”.

Nevertheless, others felt unequipped to solve these complicated urban health problems, pointing out that

they were reliant on those in power:

“Please if you see this try “...positive measures should
and help this country. We be taken in order to rectify
are suffering”. these problems. | really

appreciate you all because
“we” as the people living in
this country have nowhere
to cry for justice. We are just
going harder and harder day
by day”.

“Too much to think about
at this hour of the day”.

“DNT KNW”.

“Nah, its too sad and if | think
about it too much it pisses
me off”.

Guiding principles for how to act

Be ambitious Engage young people

and creative

Understand and

meaningfully tackle inequalities

City design
and space

Urban
mobility

Specific ideas

Health
orasks

Education
skillsand
jobs

o Other basic
services

Corruption and
bad governance

Inequality

More parks and green space

More affordable housing

Better public services for informal areas
Protect water sources

Improved public transport

Improved active travel infrastructure

Better roads and footway

Safer streets

Move away from private, especially polluting cars
Electrify transport systems

Improved quality and access to healthcare
Increased access to healthy food
Better urban water, sanitation & hygiene

Better schools & libraries

Skills training

More access to job opportunities
Skills training

More access to job opportunities
Sustainability education

Support young people who are struggling/especially

vulnerable

Consistent access to clean water and energy

Improve waste management

Young people
too absent from
decision making

Lack of ‘Climate-
consciousness

Structural barriers that need to be addressed



m Climate Change & Planetary Health
The London School of Hygiene & Tropical Medicine

Children, Cities and Climate Report

Recommendations and next steps

There are two clear recommendations
that are emerging from this ongoing
research initiative:

1. The benefits to the health of children and
young people from radical decarbonisation
are likely to be large, and these need to be
better examined, and more well understood,;
they must become an important consideration
in critical climate, environmental and health
policy debates.

1. The views of young people must be central
in conversations about urban development
and decarbonisation at both the city and
global level; they have vital perspectives and
powerful ideas.

Through a comprehensive set of public
engagement activities we are sharing these
findings with a broad constituency, ranging
from children and young people themselves
to policy makers and other academics.

Next steps:
The next steps for completion of this work include:

Completion of the co-benefits analyses,
to include further child health outcomes.

Publication of these studies and the systemic
review in peer reviewed journals.

Additionally, we are currently designing a second phase
of the CCC project, which will both expand and deepen
the coverage of the surveys and co-benefits analyses
reported here and will explore young peoples’ views
about - and the potential co-benefits of other types of
urban climate change mitigation action, for example
the impacts of changes in urban mobility, diet or heat.

If you are interested in collaborating, supporting
or following this work, please get in touch at
ccc@lshtm.ac.uk and follow us @Ishtm
@Ishtm_planet

Children, Cities and Climate Report
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Public engagement and research uptake

linked to this work

Youth engagement has been a central element of
the research project, which was designed to involve
young people from the outset, enable them to be
spokespeople for the findings and elevate their
voices to influence policy.

Youth advisors were consulted to ensure survey
questions were appropriate, inclusive and relevant

to a wide range of young people living in cities around
the world. Briefings and ongoing conversations
between the research team and representatives

of various youth organisations has allowed for deep
engagement that can be carried forward into future
phases of the study.

Early research findings were shared through an
event held as part of the All4Climate - Italy 2021
series, taking place alongside the pre-COP and
Youth4Climate summits in Milan. The event was
interactive and youth-led, featuring speakers from
YOUNGO, Fridays For Future, IFMSA, amongst
others. In addition to this, workshops, discussion
groups and social media campaigns have been
carried out.

Above: Art of Health Breathe In competition winner,
Collin Makoni.

Right: Art of Health Breathe In competition, 3rd place,
Busani Ncube.

The project is also encouraging young people to engage
creatively with the topic, for example through an art,
design and music competition in Zimbabwe on the
theme “The air we breathe in Zimbabwe’s cities” and
through contributions to a youth voices video project.

The results included in this report will be released

at COY16 in Glasgow and have helped inform the

youth statement that will be presented to world leaders
at COP26. The findings and outputs from the public
engagement activities will also be presented at COP26,
with the aim of mobilising more young people to engage
with the critical intersection of climate change, cities
and child health and influencing effective policy

making in this area.
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Above: Jon Bonifacio, Education Coordinator, Youth Advocates
for Climate Action Philippines, speaking at the Children, Cities
and Climate All4Climate - Italy 2021 event.

Left: Art of Health Breathe In competition 2nd place,
Progress Nyandoro.

DESIGNING HEALTHY,
SUSTAINABLE CITIES WITH
CHILDREN AND YOUNG PEOPLE

slido.com

#610 382 s

CLIMATE

Above: Children, Cities and Climate All4Climate - Italy 2021 event panel discussion and interactive session.
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ENTRY TYPE

My city is Bulawayo. batter known oz
‘Ko Mtuthu zivathunga® (The City of Smoke]

The City is known fer it's Siles that produce deadly
black smoke.

Chur air is polluted ond we are affected.

‘We are the solution, and [ think we can start by
planting more treas

SHAMIE DUEB

Above: Tino Mavimba, Coordinator of the Art of Health competition presenting artwork by Shamie Dube at the Children,
Cities and Climate All4Climate - Italy 2021 event.

™
A a

Above: Clean air, brighter futures — Children, Cities and Climate youth voices video.

e

a 48
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Considerations and limitations References

. The calculations of current health effects represent
the burden attributable to air pollution in one year
(at current exposure levels). On the other hand,
calculations of the burden attributable to reduced
air pollution levels represent the theoretical burden
that would be attributable to air pollution in a world
with those reduced air pollution levels, and not
necessarily the health benefit that could be
achieved by air pollution reductions over the
short-term (because air pollution health risks
reflect long-term exposures and there would

be time lag effects between changes in pollution
exposure and changes in risk).

cost markets within the targeting criteria; despite
our attempts to cap recruitment in over-represented
cities, our sample is still heavily biased towards low-
income (and more polluted) cities, likely influencing
the high proportions who are reporting air

pollution as a major concern.

Ethics

This study was approved by the LSHTM
Research Ethics Committee, references 26311
(co-benefits analysis) and 26313 (youth survey).
Informed consent was required from all survey
respondents. In addition, local authorities were
written to in all the focal cities to inform them
about the research, and to offer briefings on the
emerging results.

Multimedia Library - United Nations Department of
Economic and Social Affairs [Internet]. [cited 2019
Nov 27]. Available from: un.org

Image credit: Charu Chaturvedi — unsplash.com

Limitations of the co-benefits study include: Limitations of the youth survey include: 1. Romanello M, McGushin A, Napoli CD, Drummond 7. Satterthwaite D. Cities’ contribution to global
P,Hughes N, Jamart L, et al. The 2021 report of the warming: notes on the allocation of greenhouse gas
1. Theresults for Asian and African cities are more . The use online recruitment via social media may Lancet Countdown on health and climate change: emissions. Environment and Urbanization. 2008

uncertain than in other settings due to known mean our sample representative of wider populations code red for a healthy future. The Lancet [Internet]. Oct 1;20(2):539-49.

limitations of the baseline health data used for the of children, young people and parents in the cities 2021 Oct 20 [cited 2021 Oct 25];0(0). Available

modelling. In particular, asthmaincidence in Asia where respondents live, in particular those who from: thelancet.com 8. Clean the air for children [Internet]. [cited 2021 Oct

and Africa is likely to be underestimated because do not have access to computers or smartphones, 25]. Available from: unicef.org

of limited reporting. We intend to update our or who do not use social media. 2. Theclimate crisis is a child rights crisis [Internet].
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