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C40 is a network of nearly 100 mayors  of the 
world’s leading cities who are working to deliver 
the urgent action needed right now to confront 
the climate crisis and create a future where 
everyone, everywhere can thrive. Mayors of C40 
cities are committed to using a science-based 
and people-focused approach to help the world 
limit global heating to 1.5°C and build healthy, 
equitable and resilient communities. Through 
a Global Green New Deal, mayors are working 
alongside a broad coalition of representatives 
from labour, business, the youth climate 
movement and civil society to go further and 
faster than ever before. The current Chair of 
C40 is Mayor of Los Angeles Eric Garcetti; and 
three-term Mayor of New York City Michael R. 
Bloomberg serves as President of the Board. 
C40’s work is made possible by our three 
strategic funders: Bloomberg Philanthropies, 
Children’s Investment Fund Foundation (CIFF), 
and Realdania.

To learn more about the work of C40 and our 
cities, please visit our website, or follow us on 
Twitter, Instagram, Facebook and LinkedIn.

Wellcome supports science to solve the urgent 
health challenges facing everyone. They support 
discovery research into life, health and wellbeing, 
and they are taking on three worldwide health 
challenges: mental health, global heating and 
infectious diseases.

The Centre for Research on Energy and 
Clean Air (CREA) are a new independent 
research organisation focused on revealing the 
trends, causes, and health impacts, as well as the 
solutions to air pollution.

Vivid Economics is a strategic economics 
consultancy spanning public policy and support 
for commercial decision making with a broad, 
international focus. 

The Center for Global Sustainability 
(CGS) at the University of Maryland utilizes a 
collaborative, interdisciplinary approach to deliver 
research, education, and engagement for policy 
impact. CGS was created in response to the global 
need for integrated analytics and engagement 
to support higher ambition in achieving climate, 
development, and sustainability goals. 
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Acronyms 

CO2  carbon dioxide

COVID-19          coronavirus disease 2019

GDP                    gross domestic product

GHG         greenhouse gas

GW  gigawatt

IEA        International Energy Agency

IPCC         Intergovernmental Panel on Climate Change

LCOE                  levelised cost of electricity

MW       megawatt

MWh                  megawatt-hour

NDC               Nationally Determined Contribution

OECD                 Organisation for Economic Co-operation and Development

PV       photovoltaic

USD           United States dollar
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Glossary

1.5°C scenario The 1.5°C scenario is based on greenhouse gas emissions reductions from coal-
generated electricity in line with the Paris Agreement and assumes that cities 
in OECD countries transition to 100% renewable electricity by 2030 and cities in 
non-OECD countries by 2050. 

Air pollution  Air pollution refers in this report to PM2.5, NO2 and SO2 as these are the 
pollutants included in the study.

Cardiovascular disease  A cardiovascular disease is a disease relating to the heart and circulatory system, 
including stroke and problems with arteries or veins in other parts of the body.

Current plans scenario  Current plans scenario is based on coal-fired power plants within the Global 
Energy Monitor’s Coal Plant Tracker. The analysis includes: operating plants; 
plants in the pipeline - including pre-construction plants (announced, 
pre-permit and permitted) and plants in construction; and plants already 
scheduled for retirement.  

Coal capacity  Coal capacity refers to the amount of electricity operating coal power plants can 
produce when running at full power. 

Direct jobs  Direct jobs are those which are a direct output from investment on the 
intervention, for example labour required to deliver an intervention. 

Indirect jobs  Indirect jobs are those which are supported across the supply chain. 

Mortality rate  Mortality rate refers to the deaths in the population.  

Nitrogen oxides (NOX)  NOX  are poisonous gases that stem from combustion processes, such as 
electricity generation. 

Particulate matter (PM)  PM is the mixture of solid particles and liquid droplets in the air. 

PM2.5  PM2.5 is the mass concentration for every cubic metre (m3) of air particles with 
a diameter of less than 2.5 micrometres (μm). Often called “fine particulate 
matter”, these air particles can penetrate deep into the lungs.

Respiratory disease  Respiratory disease is an illness relating to the lungs.

Sulphur dioxide (SO2)  SO2 is a toxic gas and major air pollutant derived from burning sulphur-
containing fossil fuels.  
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Executive summary

There is no place for coal in a climate-
safe world. Phasing out coal is the single 
biggest step we can take to keep global 
heating below the 1.5oC threshold. Coal is 
the largest source of electricity in the world 
– and the largest source of greenhouse gas 
emissions, accounting for more than 30% of 
energy-related CO2.

Cities are at the centre of the global 
energy transition. They account for 
two-thirds of global energy use – meaning 
they both influence and are influenced by 
the shift from coal to clean energy, and 
the impact of this on climate, health and 
prosperity. 

This report presents new evidence for 
the urban case for a rapid coal phase-
out. C40’s analysis provides compelling 
evidence of the adverse impact of coal-fired 
electricity on GHG emissions, air pollution 
and health, jobs and the cost of energy. 

The findings, which describe impacts on 
61 C40 cities across 27 countries between 
2020 and 2030, are based on detailed city-
by-city modelling and present a clear urban 
case for the rapid phase-out of coal and 
transition to clean energy. 

Coal is deadly for cities. Based on 
currently announced national coal policies, 
264,900 people could die prematurely due 
to air pollution caused by coal-fired power 
plants. With a rapid transition to clean 
energy, many of these lives could be saved.

Coal affects all aspects of residents’ 
health, contributing to 121,100 preterm 
births, 93,600 new asthma cases among 
children and 247,900 asthma emergency 
visits. As many as 353,400 years of life will 
be affected by diabetes, stroke and chronic 
respiratory diseases due to air pollution 
from coal plants.

The economic costs of this health 
burden are significant. Premature deaths 
from coal power could cost C40 cities 
USD 877 billion. Between 2020 and 2030, 
124 million sick days could result from 
exposure to air pollution from coal plants, 
including 9.2 million days in 2019 alone. 
The economic impact of these absences is 
estimated at USD 10 billion. 

The scale of the ambition gap is huge. 
Our research shows that to stay in line with 
a 1.5°C scenario coal capacity in and around 
C40 cities needs to decrease by 61% between 
2020 and 2030. However, current coal plans 
within 500 km of C40 cities will actually 
increase coal capacity by 4% over this period.

It doesn’t have to be this way. Clean 
energy alternatives already exist and there 
is no excuse for new coal capacity. All urban 
residents deserve to live in cities that are 
free from coal. Given the urgent nature of 
the climate crisis, rapidly phasing out coal is 
critical to keeping global temperature rise to 
below 1.5°C. Critically, it also presents a huge 
opportunity for cities to save on energy 
costs, create jobs and promote healthy and 
sustainable futures. 

Phasing out coal will deliver a green, just 
and prosperous future. A rapid phase-out 
of coal in favour of renewable, zero-carbon 
technologies could create 6.4 million jobs 
– which is 1.1 million more jobs than would 
be created under current plans. Many cities 
are already realising this opportunity – and 
making sure no-one is left behind as they 
do. This means engaging and upskilling the 
communities that will be affected by the 
transition and ensuring that green jobs are 
accessible.

Urban action on coal can provide an 
essential contribution to achieving 1.5°C. 
A rapid phase out of coal from C40 city’s 
electricity could prevent around 1.3 GtCO2e 
of GHG emissions. If C40 cities collaborate 
with other stakeholders to phase-out all 
coal-generated electricity across their 
surrounding energy region, the avoided 
emissions increase to a cumulative total of 
24 GtCO2e, equivalent to 6% of the world’s 
total remaining carbon budget.

Cities are already leading the energy 
transition by actively phasing out coal, 
shifting demand to clean energy and 
accelerating renewable energy generation. 
Cities are also playing a pivotal role in calling 
for and supporting wider stakeholders – 
including national governments and other 
urban energy users – to transition from coal 
to clean energy. 

If the world is to stand a chance of 
preventing catastrophic runaway global 
heating, we need a massive expansion 
of clean, zero-carbon energy, and not to 
look to other polluting fossil fuels like 
natural gas. Cities have a huge amount 
to lose, or gain, depending on whether a 
clean energy transition is rapidly realised 
or not. 
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Cities are already leading the energy transition. 
Cities can take action to phase out coal, stop new 
projects, invest in renewables and engage with the 
just transition.
 
Discover how cities can engage in their energy 
transition in this report

Cities are at the centre of the global energy transition.

Key findings

2/3 
of global energy use is in 
cities

Coal is responsible for  

0.3ºC 
of the 1°C global 
heating we’ve already 
experienced

38%
of the electricity grid is 
powered by coal

68%
of global coal capacity 
located 500 km around 
C40 cities

There is no place for coal in a climate safe world.

Renewable energy is already cheaper than operating coal 
in half of the countries modelled and costs continue to 
decrease

By the early 2030's renewables will be cheaper than coal in all 
countries

Coal air pollution affects all aspects of residents’ health. 
Between 2020 and 2030, current coal plans could lead to:

Air pollution is unfair. While 
cities as a whole are impacted 
by air pollution from nearby 
coal plants, some neighbour-
hoods are disproportionately 
affected. The economic costs 
of this health burden impacts 
the whole economy.

of the world’s 
remaining 
carbon 
budget to 
2030

The ambition gap: current 
national plans will increase 
coal capacity by

+4%

Between 2020 and 2030, 
this represents:

for plants 
500 km 
around 
C40 
cities

...when it needs 
to reduce by  

-61% 
to comply with a 
1.5ºC scenario

24Gt 
CO2 =

1 It doesn’t have to be this way.4

2 Cities can produce cheaper electricity, while creating 
many good, green jobs and improving air quality.

5

3

264,900
premature deaths

93,600 
new asthma 
cases 
among 
children

247,900 
asthma 
emergency 
visits 

121,100 
preterm births

353,400 
years of life with 
disabilities

6% 
5.3 million

6.4 million

1.1 million more jobs 
could be created with a transition to 
renewable energy compared with 
current coal plans

88

Key findings
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Introduction: 
The greatest threat, the biggest 
opportunity

Coal is the world’s largest source of anthropogenic 
CO2 emissions and is responsible for more than 
0.3°C of the 1°C global warming we’ve already 
experienced.1 It is also a significant source of toxic 
air pollutants – particularly sulphur dioxide (SO2), 
nitrogen oxides (NOX) and particulate matter 
(PM2.5), all of which have serious and deadly effects 
on people’s health. 

The IPCC’s Sixth Assessment Report on climate 
science is unequivocal: we are not on track to meet 
our commitment under the Paris Agreement, with 
global heating set to greatly exceed 1.5°C above 
pre-industrial levels before 2040. Global coal-fired 
power generation contributes more than 30% of 
global energy-related CO2 emissions,1 making it the 
greatest single threat to a climate-safe future.2

Cities are at the centre of the transition from coal 
to clean energy, accounting for approximately  
two-thirds of global primary energy use.3 They 
are already leading the way by actively phasing 
out coal, shifting demand to clean energy and 
accelerating renewable energy generation. C40 
mayors have committed to the goals of the Paris 
Agreement through their 1.5°C-compliant Climate 
Action Plans. Decarbonising electricity supply – 
and in particular rapidly phasing out coal – is a 
critical aspect of this commitment; emissions from 
coal-generated electricity account for 11% of C40 
cities’ total greenhouse gas (GHG) emissions.A

People in cities are dying prematurely and 
suffering lifelong health conditions as a result of air 
pollution from coal-fired power plants. Air pollution 
from coal power plants can travel hundreds of 
kilometres. Of the current global coal fleet, which 
includes both existing and planned coal-fired 

power plants, 68% is located within 500 km of at 
least one C40 city, representing a significant source 
of urban air pollution. 

The transition from coal to clean energy is critical 
to achieving the goals of the Paris Agreement, and 
offers enormous benefits. Decarbonising electricity 
used by cities will lead to huge reductions in 
urban GHG emissions and air pollution, while 
also creating good green jobs and providing 
increasingly cheaper and more secure energy. 
It is imperative, however, that we ensure that 
the benefits of the energy transition are fairly 
distributed, adopting the principles of a green 
and just transition. Similarly, we must recognise 
differentiated responsibility for delivering the 
transition. This is particularly relevant for coal 
given its historic and current role in industrial and 
economic development.

A     Based on 30% GHG emissions from electricity (source data: C40 GPC Inventories), and an average of 38.5% of electricity 
coming from coal (source IEA (2018) www.iea.org/reports/coal-2018)
 

1/3 of the world’s 
CO2 energy-related 
emissions come 
from coal power 
plantsCoal  

power 
plants

Other 
fossil 
fuels

Other 
coal 
use

Source: data based on the International Energy Agency (2019). 

1/3 of the world’s 
CO2 energy-related 
emissions come 
from coal power 
plants.

Currently 10 nations account for 86% of the world’s 
total coal capacity.

Source: The Bloomberg Coal Countdown (2021). IEA Fuel and technologies (2018).

Cities are at the centre of the global 
energy transition. 

68% of global 
coal capacity 
located 500 km 
around  
C40 cities.

2/3 of global 
energy use is in 
cities

The economic growth and increasing levels of 
prosperity to which coal use has contributed 
over the past 200 years4 has largely benefited 
developed nations. At the same time these 
nations have contributed disproportionately to 
global emissions and therefore bear a greater 
responsibility than developing nations to rapidly 
phase out coal.

Moreover, OECD countries also generally have 
older coal plants, with many that already are at 
or near their expected retirement age. While the 
average age of plants in non-OECD countries 

Source: data based on the Bloomberg countdown (2021).

Currently, 10 nations contain 86% of the world’s total 
capacity

United States
232 GW

India
233 GW

Japan
49 GW

Russia
43 GW

Other
280 GW

South 
Africa

Germany
Poland

Turkey

Indonesia

China 
1,046 GW

is 20 years – little over halfway to the global 
average retirement age of 35 years in operation.5 
This means that it will be less challenging for 
OECD countries to complete a coal phase-out by 
2030 that minimises stranded assets.

Significant near-term GHG emission cuts by 
wealthier OECD countries will provide non-
OECD countries with more time to replace their 
electricity systems and help workers within the 
coal industry to transition to other sectors, while 
getting the world on track to limit global heating 
to 1.5°C. 

Why developed countries should lead the transition from coal

http://www.iea.org/reports/coal-2018
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About this research

Cities know that coal-fired power plants are major 
polluters but, for the first time, this research 
quantifies the impact of this pollution on the 
health of urban populations and the economic 
consequences of this. It also analyses the 
employment and cost impacts of coal compared 
with clean energy.

The findings in this report provide compelling 
evidence of the adverse impact of coal on urban 
GHG emissions, air pollution and health, jobs and 
the cost of energy. For cities the case is clear: we are 
calling for more ambitious national commitments 
to rapidly phase out coal through the immediate 
cessation of new coal capacity and swift retirement 
of existing capacity. 

Methodology summary

Our modelling is based on two future scenarios.  
The first, a “1.5°C scenario”, is based on GHG 
emissions reductions in line with the Paris 
Agreement. The second, a “current coal plans” 
scenario, includes coal-fired power plants currently 
operating, and takes into account new plants in 
the pipeline and scheduled retirements up to 2050 
– in other words it represents the current path we 
are on and the future we can expect unless action 
is taken.

Developing the scenarios: The current coal 
plans scenario is based on coal-fired power plants 
within the Global Energy Monitor’s Global Coal Plant 
Tracker. The analysis includes: operating plants; 
plants in the pipeline - including pre-construction 
plants (announced, pre-permit and permitted) and 
plants in construction; and plants already scheduled 
for retirement. For the 1.5°C scenario we set a near-
term goal for C40 cities in OECD countries to retire 
100% of their existing coal fleet by 2030, while those 
in non-OECD countries follow a less steep phase-
out trajectory with significant retirements during 
the 2030s, only a few ultralow emissions plants 
by 2040 and a complete phase-out by 2050. The 
1.5°C scenario is based on a combination of IRENA 
and IEA data to create a scenario that accelerates 
the transition to renewable energy and minimises 
natural gas and biomass, given associated GHG 
emissions and air pollution. 

Air pollution modelling: Using reported 
annual emissions data from coal power plants for 
NOX, SO2 and PM2.5 and a complete atmospheric 
model (specifically the CALPUFF atmospheric 
model, which takes into account meteorological 
conditions, topography and atmospheric chemical 
reactions), we modelled the concentration of 
air pollutants from coal-fired power plants in 
all C40 cities located within 500 km of these 
plants (identified using Global Energy Monitor’s 
Global Coal Plant Tracker and additional national 
resources). We selected an area of 500 km because 
emissions from coal plants travel long distances, 
across jurisdictional borders, and because 
electricity used within a given city can be produced 
up to several hundred kilometres from the city.

The results of this modelling showed that 61 C40 
cities were substantially impacted by air pollution 
from coal-fired power plants. These cities are the 
focus of this research. 

Health modelling: We analysed the impact 
of this air pollution on public health and the 
economic burden of these health impacts using 
concentration response functions.

Jobs modelling: We modelled the direct jobs 
resulting from the development of the electricity 
generation sector and indirect jobs that are 
generated across domestic supply chains to 
compare the employment potential of current coal 
plans with those of a transition to 100% renewable 
energy in line with 1.5°C. 

Cost modelling: We analysed the cost impacts 
of coal compared with clean energy. Using a 
levelised cost of electricity approach, we modelled 
how the average net present cost of electricity 
generation for different power technologies will 
change over time. We projected the future cost of 
different technologies using recent current costs 
and then applying learning rates, carbon prices and 
storage costs. 

Time frames: Our analysis looks primarily at 
impacts between 2020 and 2030. The baseline is 
taken from 2019 as 2020 was not a representative 
year due to COVID-19. 

See full methodology for details.
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Chapter 1. 
Current national plans and the 
“ambition gap”

80 countries use coal-generated electricity, with just 10 of these accounting for more 
than 86% of all operating coal capacity (2,067 GW globally).6 To date, 13 national 
governments have committed to phasing out coal by 2030,7 which affects 14 C40 
cities.B However, our modelling reveals that in most countries there is a significant 
gap between current coal plans and what’s needed to avoid catastrophic global 
heating (a 1.5°C scenario). 

Even more concerning, global coal power capacity 
is still being increased, with planned expansions in 
capacity – that is, coal-fired power plants that are 
in the pipeline, either under active construction or 
in pre-construction stages – exceeding planned 
retirements (Figure 2). 

Taken together, global coal projects under active 
construction and the pre-development stage 
amount to 481 GW of capacity, which exceeds 
the entire combined 2019 capacity of the United 
States (233 GW) and the European Union (143 GW) 
by 28%.8 Our analysis of currently announced 
expansion and retirement plans finds that, 
between now and 2030, 42 cities will see coal 
power capacity within 500 km increase (69% of C40 
cities analysed). The C40 cities that will experience 
the most significant increases in coal capacity 

within 500 km (and resultant increases in air 
pollution and GHG emissions) are in China, India, 
Bangladesh, Indonesia and Vietnam.C

It is worth noting that although China’s coal 
expansion is the greatest globally (and its overall 
coal capacity is increasing), it is the second leading  
country in retiring plants, with 115 GW retired and a 
further 12 GW to be retired by 2030.9  

Our analysis identifies 19 C40 cities (31% of C40 
cities analysed) that will see a net reduction  
(or no change) in coal powered capacity by 2030. 
These cities are mainly located in the US and the 
EU, the two major regions where a steady phase-
out of coal-generated electricity is occurring. 

B     Amsterdam, Rotterdam, Lisbon, Paris, Rome, Milan, Venice, Athens, Toronto, Montreal, Vancouver, Auckland, Copenhagen, 
and Tel Aviv.
 
C     In the case of Athens, within 500 km there are a number of planned power plants in Western Turkey. 

Figure 2: Global coal power growth and retirements (GW), 2000–2020

Source: data from the Global Energy Monitor July 2021 update. Excluded Argentina, Jordan, Ivory Coast and Singapore which 
had low or no domestic coal capacity

Source: data from the Global Energy Monitor July 2021 update. Excluded Argentina, Jordan, Ivory Coast and Singapore which 
had low or no domestic coal capacity
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Source: data from the Global Energy Monitor July 2021 update. Excluded Argentina, Jordan, Ivory Coast and 
Singapore which had low or no domestic coal capacity
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National capacity by plant status (GW) in 2021.

Global coal power growth and retirements over the past twenty years (GW)

In operation   2,067 GW

Under active construction 184 GW
Pre-construction (announced, pre-permit or 
permitted) 297 GW

Retired 396 GW

Scheduled for retirement by 2030   224 GW
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Source: data from the Global Energy Monitor July 2021 update. Excluded Argentina, Jordan, Ivory Coast and 
Singapore which had low or no domestic coal capacity
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Figure 3: Capacity of coal plants and plants in the pipeline vs retired plants 
and plants scheduled for retirement by country (GW), 2021

Figure 1: Status of coal power plants, global average 2021.
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Singapore which had low or no domestic coal capacity
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Overall, however, the modelling clearly shows 
the scale of the ambition gap. A 1.5°C scenario 
requires that coal capacity in and around C40 cities 
decrease by 61% between 2020 and 2030. However, 
current coal plans within 500 km of C40 cities will 
actually increase coal capacity by 4% between 2020 
and 2030. 

It is clear that coal-fired power generation is 
incompatible with climate goals. In total, the 
GHG ambition gap between a current coal plans 
scenario and a 1.5°C scenario is enormous. If the 
61 C40 cities in this study phased-out coal from 
their electricity use in line with a 1.5°C scenario this 
would avoid around 1.3 GtCO2e between 2020 and 
2030, compared to a current coal plans scenario. 
If these 61 cities work with other stakeholders to 
phase out all coal-generated electricity across each 
of their respective 500 km energy regions, the total 
avoided emissions increases to 24 GtCO2e. These 
24 GtCO2e of emissions savings represent 6% of the 
world’s total remaining carbon budget for limiting 
global heating to 1.5°C (400 GtCO2e). 

When considering the GHG ambition gap over the 
period 2020-2050, the avoided emissions from the 
61 cities phasing out coal from their electricity use 
is around 6.4 GtCO2e. Including the entire energy 
region the difference between a current coal 
plans scenario and a 1.5°C scenario increases to a 
cumulative total of 120 GtCO2e. If nothing is done 
to shift current coal plans, then the coal plants 
within these 61 cities and their energy regions 
will consume 30% of the entire world’s remaining 
carbon budget for 2050. 

Even in countries that are expected to see a net 
reduction in coal capacity, the pace of change is not 
in line with a 1.5°C trajectory. We need to accelerate 
the retirement of existing coal fleets, stop the 
construction of new coal plants and expand clean, 
zero-carbon energy. Swift and ambitious urban 
action on coal over the next 10 years can provide an 
essential contribution to keep the world on track 
for 1.5°C. By influencing their wider energy regions 
cities can have an out-sized impact, increasing the 
avoided emissions 10-fold – all while improving 
public health and generating millions of good, 
green energy jobs.

Urban action on coal can provide a 
major contribution to achieving 1.5°C, 
preventing around 1.3 GtCO2e from cities’ 
own electricity demand, and through 
this influencing a wider phase-out of 
coal-generated electricity of 24 GtCO2, 
equivalent to 6% of the world’s total 
remaining carbon budget

Figure 4: Comparing projected CO2 emissions (Mt CO2 per year) from coal power 
under a current coal plans scenario and a 1.5°C scenario in the 10 biggest coal-users 
countries, 1990–2050. 
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Chapter 2.  
What’s at stake for C40 cities

Figure 5: Average emissions rates for 
coal power plants per country
(tonnes of NO2/MW), 2019.

Figure 6: Health impact of coal-power plants in 61 C40 cities, 2020-2030.
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For example, in Australia – which has a per capita 
GDP of USD 52,51810 – permitted emission levels 
for NO2 and PM2.5 are more than five times higher 
than in the EU (GDP per capita: USD 33,92711) and 
eight times higher than the hourly regulation 
rate in China12 (GDP per capita: USD 10,50013). 
This is because emission regulations in Australia 
only apply to new coal power plants and the vast 
majority of existing plants are more than 30 years 
old. Similarly, South Africa’s comparatively high 
pollution has much to do with Eskom, the country’s 
main utility provider, delaying its compliance with 
minimum emission standards and installation of 
pollution control technologies.

Our modelling also shows variation in 
concentrations of air pollutants within cities, 
highlighting the inequity and injustice of air 
pollution. Of the 61 C40 cities modelled, 29 have 
one or more coal power units located within 
the city boundaries. This proximity means that 
some neighbourhoods are more exposed than 
others to pollutants, which has significant equity 
implications. In the case of Chicago, for example, 
the Will County Generating Station and the 
Ingredion Incorporated Argo Plant affect the city’s 
west, southwest and south neighbourhoods far 
more than the rest of the city (see the online videos 
below). This variation in neighbourhood exposure 
exacerbates existing social inequalities in the city, as 
the West and South-side neighbourhoods contain 
a greater share of lower-income households than 
the city at large.14 These findings add weight to a 
growing body of evidence on the disproportionate 
impact of air pollution exposure on marginalised 
communities.15 

The high price of air pollution 

Coal-fired power plants pollute city air 

Air pollutants from coal-fired power plants can 
travel long distances, crossing political and 
geographical boundaries. Using reported annual 
emissions data from coal power plants and 
an atmospheric model, we have modelled the 
concentration of air pollutants in 61 C40 cities 
that comes from coal-fired power plants located 
within 500km to understand the full extent of coal’s 
impact on city health. 

The C40 cities that are exposed to the most 
polluting plants are located in South Africa, 
Australia, India, Thailand, Vietnam, Turkey and 
Indonesia. Importantly, the amount of air pollution 
generated by coal-fuelled power plants depends 
more on political choices and jurisdictional 
regulations, controls and enforcement than on 
factors like the level of a country’s economic 
development. 

To visualise the effect of air pollution 
from coal power plants in your city, 
explore our city videos here. 

Source: C40 modelling based on the Global Energy Monitor Plant tracker and annual self-reported emissions from plants  (2019).

Source: C40 modelling. For further information on the data, see the methodology

Air pollution causes ill-health and early 
death 

Exposure to air pollutants is linked to a wide range 
of adverse health outcomes. Air pollution affects 
all people but can be especially harmful to a city’s 
most vulnerable populations, such as children, 
pregnant women, older people and those with 
pre-existing medical conditions.16

Our modelling shows that if the current planned 
expansion of coal power were to be realised, 
264,900 residents could die prematurely between 
2020 and 2030. Air pollution from operating 
coal plants caused more than 19,100 premature 
deaths in 2019 alone. The C40 cities expected to 
experience the biggest health burden today are 
located in South Africa, India, Indonesia, China, 
the US and Vietnam. The negative health impacts 
can be attributed both to their high exposure to 
pollution from coal-fired power plants, as well as 
their relatively high population densities. 

Air pollution exposure can contribute to the 
development of asthma and trigger asthma 
attacks – a chronic condition that affects health 
and well-being over a person’s lifetime. For 
children, increased asthma attacks and sickness 
days affect educational performance and can force 
primary caregivers to take time off work.

Our research shows that between 2020 and 2030, 
air pollution from neighbouring coal power plants 
could cause more than 93,600 new asthma cases 
among children and 247,900 asthma emergency 
visits in C40 cities (with 7,500 new asthma cases 
and 18,500 emergency visits in 2019 alone). 

Air pollution exposure also significantly increases 
the risk of preterm birth and low birthweight, 
which increases the risk of infant death, lifelong 
health damage, diabetes and cardiovascular 
diseases. Our research finds that between 2020 
and 2030, coal-fired power plants surrounding 
C40 cities could cause as many as 121,100 preterm 
births. In 2019 alone, 9,600 preterm births in C40 
cities can be attributed to coal power plants.

In addition, air pollution exposure increases the 
risk of diseases such as diabetes, stroke and 
chronic respiratory illnesses, as well as increasing 
complications for patients with those pre-existing 
conditions and those facing existing inequalities. 
In total, 353,400 years of life could be affected by 
diabetes, stroke and chronic respiratory diseases 
due to air pollution from coal plants in C40 cities 
between 2020 and 2030.  

A rapid phase-out of coal,  
and transition to clean energy, could 
prevent these health impacts, saving 
lives and improving health.

264,900
premature deaths

Current power plants expansion could lead to major health 
impacts over the next decade (2020-2030): 

93,600 
new asthma 
cases among 
children

247,900 
asthma 
emergency 
visits 

121,100 
preterm 
births

353,400 years of 
life with disabilities

Air pollution affects 
babies and children’s 
development

Coal air pollution is a 
large contributor to 
premature mortality

It impacts people’s lives, 
and puts pressure on 
healthcare systems 
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Figure 7: Premature deaths due to air pollution from coal in C40 cities: current 2019 
burden against current plans for 2030

Source: C40 modelling. For further information on the data, see the methodology. Only the cities with a burden over 50 
premature deaths per year are displayed.

24

Figure 8: Deaths in C40 cities attributable to coal power pollution, 2020–2030    
Figure 8 highlights how an early retirement, in line with a 1.5°C scenario (orange), could prevent the 
majority of premature deaths from current plans (black). The faster the phase-out is, the smaller the health 
burden will be for cities. 

Source: C40 modelling. For further information on the data, see the methodology

Source: authors own modelling, based on the Global Energy Monitor plant tracker (January 2021).
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The health burden of coal pollution 
has huge economic costs 

The impact of air pollution on urban health has 
economic consequences through associated 
healthcare costs, and the economic losses from 
disability and premature death. Air pollution also 
impacts urban economies through a reduction 
in labour productivity and an increase in work 
absence.  

We estimated these economic impacts from the 
health impacts of coal-fired power plants on the 61 
analysed C40 cities between 2020 and 2030: 

• USD 651 million from childhood asthma, 
taking into account direct and indirect costs, 
including medical costs and loss of income to 
the child’s caregiver.

• USD 17.6 billion from years lived with disease. 
Diabetes, chronic respiratory diseases and 
stroke significantly lower the quality of life and 
economic productivity of people affected, and 
cause substantial healthcare costs. 

• USD 8.6 billion from early births, taking into 
account healthcare costs and economic losses 
associated with an increase in preterm births.

• 124 million sick days, including 9.2 million 
days in 2019 alone. Employees may be required 
to stay at home during pollution spikes due 
to personal illness or because of their role 
as primary caregiver to a family member, 
increasing absenteeism.

• USD 10.5 billion from lost work, as a result 
of forced absence, which can greatly affect 
individuals’ ability to earn a salary and support 
their families, especially among informal 
workers and the self-employed. Even among 
the formally employed, social insurance 
schemes often fail to compensate for lost 
wages.

• USD 877 billion from premature deaths. 

Proponents of continued coal use maintain that 
the most efficient of today’s “ultra-supercritical” 
coal units, or units equipped with air pollutant 
emissions control devices, may be considered 
“clean” technology.17   

China has led the development of “ultralow 
emission” plants with strict pollution-control 
technologies that have significantly reduced 
SO2, NOX and particulate matter emissions, as 
well as energy efficiency requirements that 
promote slightly lower CO2 emissions.

“Clean coal” technologies are not enough
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However, the modelling shows that these plants 
contributions to GHG emissions and air pollution 
– and resulting health impacts – remain high 
due to the significant capacity installed. These 
technologies are not compatible with a healthy, 
1.5°C climate-safe future; all coal must be phased 
out urgently.  
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Energy choices impact jobs – both directly as 
a result of the development of the electricity 
generation sector and indirectly through domestic 
supply chains. We have modelled the employment 
impacts of a rapid phase out of coal, comparing 
current coal plans with a transition to 100% 
renewable energy in line with 1.5°C.  

Our modelling suggests that a transition 
to 100% renewable energy in line with 
1.5°C could create as many as 6.4 million 
jobs between 2020 and 2030  This is 1.1 
million more than the 5.3 million jobs that 
would be created under current plans. 

All 61 C40 cities included in the analysis see an 
increase in job creation under a 1.5°C scenario, 
including several C40 cities located in major coal-
consuming countries. 

• C40 cities in China could see job creation 10% 
and 20% higher under a 1.5°C scenario, with 
the total number of cumulative jobs ranging 
from between 53,000 (Zhenjiang) and 420,000 
(Shanghai). 

• Similarly, across C40’s Indian cities, there are 
expected to be between 18% and 27% more 
jobs, with the cumulative total number of jobs 
between 124,000 (Bengaluru) and 249,000 
(Mumbai). 

• In the U.S, C40 cities can expect to see 
between 10% and 27% more jobs under the 
energy transition. The highest number of 
cumulative jobs is created by transitioning 
New York City's electricity supply to 
renewables, at 93,000.

• The cities that see the greatest proportional 
increase in job opportunities from an energy 
transition are C40’s South African cities 
(Ekurhuleni, Johannesburg and Tshwane), 
with 70% and 84% more jobs, ranging from 
23,000 (Ekurhuleni) and 78,000 (Johannesburg) 
cumulative jobs between 2020 and 2030. Other 
C40 cities in Asia, such as Jakarta, Bangkok and 
Kuala Lumpur, are estimated to see 206,000, 
177,000 and 48,000 cumulative jobs, equal to 
a 42%, 29% and 76% increase compared to a 
current plants scenario, respectively.

• Several European C40 cities also see a 
significant number of jobs under a 1.5°C 
scenario. In Moscow, Istanbul and Warsaw, it 
is estimated that there will be 216,000, 88,000, 
and 34,000 green energy jobs, equal to an 
increase of 10%, 21% and 38%, respectively, 
compared to current plans. 

• In Tokyo, Yokohama and Seoul, job creation 
under a 1.5°C scenario are 20%, 10% and 32% 
greater than under a current plans scenario, 
respectively.

While the transition to a renewable energy 
provides more jobs, it is important to recognise 
that a significant overhaul of the energy sector 
poses challenges in terms of stranded assets, 
workers and communities. This change must be 
managed through working with industry groups, 
labour organisations and communities to ensure a 
just transition to renewable electricity.

Creating jobs while cleaning the grid Figure 9: Cumulative total jobs under current coal plans vs a 1.5oC-compliant 
scenario, 2020–2030
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The cost of renewable energy technologies has 
rapidly decreased over the past decade, and our 
modelling suggests they are set to become even 
more competitive as economies of scale continue 
this trend and coal becomes more expensive 
(Figure 10).

Of the 34 countries modelled, new renewable 
electricity is already cheaper than new coal 
electricity in 27D and cheaper than operating coal 
capacity in 17. By the early 2030's renewables will 
be cheaper than new and operating coal in all 
countries (Figure 10).

By the early 2030’s renewables will be 
cheaper than coal in all countries

An energy transition to clean energy requires 
considerable investment between now and 
2050, especially in cities that rely heavily on coal-
generated electricity. However, the amount is 
similar to that required under current coal plans 
– our analysis shows the investment for a 1.5°C 
scenario between now and 2050 is only 4% greater. 
This research makes the case for such investment 

based on the significant wider economic benefits 
from climate, health and employment gains that 
outweigh the small additional cost. Moreover, we 
have taken a cautious approach to both carbon 
pricing and investment in storage, assuming 
only a marginal increase in carbon price and no 
additional investment in storage. If carbon pricing 
and investment in storage increase this would 
significantly affect the cost of both renewables and 
coal, further strengthening the investment case. 

It is worth emphasising that a rapid phase out 
of coal has immediate air quality and health 
benefits, and the upfront investment in clean 
energy creates near-term jobs, both of which are 
particularly important in the context of a green and 
just recovery from the COVID-19 pandemic. 

By investing in a clean energy transition, 
national governments and cities can 
realise significant climate, health and job 
benefits.

Lower energy costs, cleaner electricity

Source: C40 modelling supported by Vivid Economics and Bloomberg New Energy Foundation.

Wind (4 countries)
Solar (30 countries)
Coal (0 countries)

Countries with the cheapest source of electricity: renewable energy vs 
coal in 2030. 

Wind (9 countries)
Solar (18 countries)
Coal (7 countries)

Source: C40 modelling supported by Vivid Economics and Bloomberg New Energy Foundation.

Countries with the cheapest source of electricity: renewable energy vs 
coal in 2019. 

Figure 11: The cheapest sources of electricity in 34 countries (2019 vs 2030)
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Chapter 3. 
How cities can accelerate  
the transition from coal to 
clean energy

Rapidly phase out coal

To phase out coal in line with a 1.5°C scenario 
cities must take bold action, using all the tools 
at their disposal to directly retire operating coal-
fired power plants and to cancel new plants in the 
pipeline, or to make them more difficult, expensive 
or time-consuming to bring online. In most cases, 
cities will need to work closely with others to 
achieve the rate of decline required, but they can 
also help to build the political case for transition 
by highlighting the health, jobs and economic 
costs of coal and advocating for a just and inclusive 
transition.

Close city-owned fossil fuel  
infrastructure 

Where cities have ownership of coal infrastructure 
they can take measures to shut it down directly. 

 ◆ Los Angeles is closing coal, and other fossil-
fuelled power plants, that it owns, or co-owns. 
In 2016, Los Angeles announced that it would 
end its co-ownership in the Navajo Generating 
Station, the largest coal plant in the western 
United States and the third-largest individual 
source of GHG emissions in the entire country. 

Following Los Angeles’ decision, the remaining 
co-owners decided to retire the uneconomical 
coal plant in 2019 and purchase cheaper 
electricity that was generated by other energy 
sources. Los Angeles has also announced that 
it will close three gas-fired coastal power plants 
under the ownership of the Department of 
Water and Power, by the end of the 2030. 

Block and ban coal

Where cities don’t own assets they can challenge 
them through action to block or ban coal-fired 
power plants and associated infrastructure. 

 ◆ US  city  governments, in collaboration 
with a broad coalition of actors including 
Native American tribes, ranchers and 
environmentalists, have successfully blocked 
proposals for a number of new coal export 
terminals as a way to block the expansion of the 
US coal supply chain. 

 ◆ Oakland: In California, the City of Oakland has 
voted to ban the storage and handling of coal 
within the city’s jurisdiction and the city council 

of nearby Richmond has ordered the city’s port 
to end all coal exports by 2023, the majority of 
which come from coal mines in Utah and are 
shipped to Japan. 

 ◆ Portland, Oregon, has introduced its Fossil 
Fuel Infrastructure Policy, under which the city 
council actively opposes any new infrastructure 
used primarily for transporting or storing of 
fossil fuels.

 
Regulate and price emissions and  
pollution 

In the absence of an outright ban on new coal 
plants, a combination of policies can reduce 
emissions and pollution. 

 ◆ New York City: A proposed amendment to 
New York City’s building code aims to limit 
GHG emissions from new and renovated 
buildings to 50 kilograms of CO2 per million 
British thermal units (Btu) by incentivising 
cleaner energy supply that complies with the 
regulation standards.  

City governments can pioneer emissions trading 
systems in their entirety or trial different aspects 
of wider emissions trading systems, such as higher 
pricing levels. 

 ◆ China: Before launching its country-wide 
power-sector emissions trading system in July 
2021,18 China trialled versions of it in several 
provinces and major cities. Three C40 cities – 
Beijing, Shanghai and Shenzhen – took part 
in these trials, helping lead the way for the 
national system.19  

 ◆ Tokyo: has operated a Cap and Trade System 
for buildings since 2010, which mandates 
CO2 reductions from large commercial and 
industrial buildings in order to support the shift 
away from coal-generated electricity. 

Where urban air pollution levels exceed national 
standards, cities can participate in regional and 
national air quality planning to address large sources 
of emissions (such as coal-fired power plants) that 
lie outside the city’s boundary. In the US, cities often 
engage in regional air quality policy processes to 
address sources that affect the city’s air. 

 ◆ Los Angeles is represented on the governing 
board of the regional South Coast Air Quality 
Management District, through which the city is 
able to influence decision making on regional 
air quality policy that is designed to meet the 
US National Ambient Air Quality Standards.

 ◆ Washington DC is a member of the Ozone 
Transport Commission, which addresses 
regional ozone issues in the Northeast of the 
US. 

Take shareholder action

By influencing company policies and practices, 
shareholder action can help to steer economies 
in a greener direction. For city governments, this 
can include divesting pension funds held at city 
level and shifting to sustainable investments, and 
introducing criteria to ensure they only select asset 
managers that have strong climate credentials 
and engagement programmes (including voting 
on climate-related shareholder resolutions).                 
At the time of writing, 14 cities have committed to 
divesting their pension fund from fossil fuels. 

 ◆ London: Although the Mayor of London does 
not have control over the London Pension 
Fund Authority (LPFA), they do provide 
guidance to the LPFA and can influence the 
composition of its board. This role has enabled 
the Mayor’s Office to table discussions on how 
to reduce climate change risks to investments 
and to appoint new trustees with climate 
knowledge. The LPFA now has a climate 
change policy, which sets out aims to engage 
companies in the low-carbon transition and, 
where engagement proves futile, to divest.                   
At the time of writing, LPFA has sold out of 
several companies, including ExxonMobil, Coal 
India, BP and Shell.

 ◆ Berlin became the first “divestment capital” in 
the world, divesting assets, including pension 
assets, from companies that produce, refine 
and sell fossil fuels. As part of this process 
Berlin created a fossil-fuel free, sustainable 
equity index that enables all German federal 
states and municipalities to use and benefit 
from the same investment vehicle.

The central role of cities. By leading the fight against climate change and tackling 
their own GHG emissions, cities deliver bold actions to decarbonise energy supply 
and accelerate the global energy transition. The degree to which cities can directly 
control how electricity is generated and used varies, and is determined by things 
such as municipal financing and regulatory context.21 However, cities can influence 
the acceleration of the global energy transition in a number of different ways, using 
direct and indirect action – from procurement and investment decisions to setting 
targets, convening coalitions and championing a collective urban voice for change. 
In this chapter we explore these actions, offering real-world examples from C40 
cities that are leading the charge.

https://eu.azcentral.com/story/money/business/energy/2020/12/18/coal-stacks-navajo-generating-station-arizona-demolished/3905369001/
https://time.com/5765268/california-richmond-bans-coal-exports/
https://www.latimes.com/local/lanow/la-me-ln-oakland-coal-20160627-snap-story.html
https://www.portlandoregon.gov/citycode/article/557499
http://blogs.law.columbia.edu/climatechange/2021/05/28/emerging-local-legal-pathways-for-building-electrification-air-pollution-and-land-use-regulation-in-new-york-city-brookline-massachusetts/
https://www.metro.tokyo.lg.jp/english/topics/2016/161116_01.html
http://www.aqmd.gov/nav/about/governing-board
https://otcair.org/index.asp
https://www.c40knowledgehub.org/s/article/Londons-divestment-commitment-and-implementation
https://www.c40knowledgehub.org/s/article/Berlins-divestment-commitment?language=en_US


THE HEALTH AND ECONOMIC CASE FOR A CLEAN ENERGY REVOLUTION36

2021 2025 2030

C40 has modelled a plant-by-plant retirement 
scenario for C40 cities in major coal-using 
countries in order to show how a 1.5°C-compliant 
coal phase-out could be carried out in practice. 
For C40 cities in OECD countries we set a near-
term goal to retire 100% of their existing coal 
fleet by 2030, while those in non-OECD countries 
follow a less steep phase-out trajectory with 
significant retirements during the 2030s and 
a complete retirement of existing coal fleets 
by 2050. The modelling considered the age, 
technology, profitability, operating hours, water 
and air pollution impact of individual coal plants 

in order to identify how a coal phase-out could be 
structured to minimise economic losses by retiring 
the oldest and least competitive coal plants first 
– while significantly reducing air pollution and 
meeting a 1.5°C-compliant trajectory.

This modelling provides urban decision-makers 
with a phase-out trajectory of how the world’s 
transition from coal to clean energy could play 
out over the coming decades in varying contexts, 
showing how to rapidly phase-out coal whilst 
maximising economics, climate and health 
benefits.

Figure 12: Map of the plant-by-plant phase out for the US, Japan, South Korea, India, 
Indonesia and South Africa, 2021–2040
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Source: C40 modelling. For further information on the data, see the methodology

Figure 12 provides a sample of these results 
demonstrating different trajectories. From this 
it is clear that for C40 cities in OECD countries, 
a 1.5°C retirement trajectory by 2030 requires 
requires near-term phase-out decisions coupled 
with significant short-term investments in clean 
energy. Whereas for C40 cities in non-OECD 
countries, while there is more time to carry out an 

energy transition by 2050, significant coal- plant 
retirement is still required throughout the 2020s 
and early 2030s – decision-makers should take 
active measures now to plan for retirements as 
well as an expansion of clean energy.
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Shift demand from coal to  
clean energy

As large consumers of electricity, cities can 
leverage their considerable purchasing power 
to demand more renewable electricity, sending 
a strong market signal that helps shift from 
coal to renewables. Through such sustainable 
procurement city governments can support 
renewable energy generation both within and 
outside of city boundaries. And by collaborating 
with others and creating a greater collective 
demand for renewable energy, municipal 
leadership can influence energy plans and 
products.  

Shift municipal consumption to 
renewables

Cities can shift municipal electricity consumption to 
renewables through “green” contracts with energy 
providers or direct power purchase agreements 
(PPAs) with renewable energy projects. By providing 
project developers with stable and predictable 
revenues over several years, these models can bring 
significant increases in renewable energy capacity to 
local grids. A number of C40 cities around the world 
have taken this approach.

 ◆ Houston: All municipal facilities in the City of 
Houston run on 100% renewable electricity, 
making them the biggest city consumer of 
renewable power in the U.S.

 ◆ Sydney: has shifted to 100% renewable 
electricity, with CO2 savings projected at 20,000 
tonnes and USD 500 million per year between 
2020 and 2030.

 ◆ Yokohama: Since 2020, Yokohama City Hall has 
been 100% powered by renewables.  

Aggregate energy demand to broker 
better deals

Municipal leaders can influence a wider shift 
towards renewables by partnering with the other 
large energy consumers in the city to aggregate 
their energy demands and therefore broker better 
agreements with providers to support clean 

energy. Cities can also share their experiences, 
offering replicable business models to educate and 
empower other energy users.

 ◆ Melbourne: In 2017, as part of the Melbourne 
Renewable Energy Project (MREP), the City of 
Melbourne partnered with several of the city’s 
largest energy consumers to agree a 10-year 
PPA with clean energy provider Pacific Hydro. 
All members committed to purchasing 88 GWh 
of electricity over the contract duration, which 
meant that no upfront capital investment was 
needed, and since early 2019 the 39-turbine 
Crowlands Wind Farm has been supplying 
clean energy to public and private buildings 
across the city. Following the success of the 
MREP, the City of Melbourne brought together 
a separate purchasing group of seven of the 
city’s large energy users, enabling them to 
purchase 100% renewable energy over the next 
10 years through using its replicable business 
model to educate and empower energy users 
in the city. 

Actively participate in energy regulation 
and policy processes

City governments can participate or influence the 
development of policies, regulations and rules 
relating to the electricity sector, using formal 
or informal approaches where other levels of 
governments may have overall responsibility for 
setting these rules. 

One way cities can do it is through legally 
participating in Public Utility Commissions (PUCs), 
which are tasked with regulating electricity utilities 
in some States.20

 ◆ US: In the US, local governments in the east 
of the country who are all served by the 
same regional electricity market – the PJM 
Interconnection – formed the PJM Cities and 
Communities Coalition to overcome barriers to 
decarbonisation. 

In South Africa, cities have sought to gain 
greater control over electricity supply, as national 
regulations prevented them from sourcing 
electricity from independent power producers, 
rather than the coal-dependent national grid. 

Following the actions of several cities (see 
examples), President Cyril Ramaphosa has 
announced that the national government is 
putting in place measures to enable municipalities 
to procure renewable electricity from independent 
producers.

 ◆ Cape Town took legal action to clarify 
municipal rights to procure renewable 
electricity. 

 ◆ Ekurhuleni initiated a renewables market 
information request.

 ◆ eThekwini’s Energy Policy launched a 
Renewable Energy Strategic Roadmap and the 
country’s first municipal Integrated Resource 
Plan. 

Support consumers to switch

Cities can support individual consumers to switch 
their own electricity demand to renewables 
by establishing quasi-utilities and promoting 
awareness.

 ◆ San Francisco and Boston have set up 
community choice aggregation programmes, 
CleanPowerSF and Community Choice 
Electricity (CCE), respectively. 

 ◆ Barcelona: Barcelona Energia, Spain’s first 
public electricity distributor, started supplying 
Barcelona City Council with 100% renewable 
energy in 2018, and city residents in 2019, and 
promotes local energy generation and energy 
efficiency measures.

 ◆ London: London Power is a municipal 
renewable energy company owned by the 
Greater London Authority that supplies 
renewable electricity solely to customers in 
London. 

 ◆ Yokohama has established energy consultant 
services that provide residents with 
comprehensive technical and financial advice 
on construction and retrofits for more energy-
efficient housing.

Champion a clean-energy future 

Cities can use their influence to engage wider 
stakeholders in the phase-out of coal. This can 
include advocating in different energy policy 
spaces, such as during the development of 
national energy plans, budgetary decisions and 
development bank mandates. 

One particular area where cities can seek to 
advance the renewable energy agenda at the 
national level is through nations’ nationally 
determined contributions (NDCs) under the Paris 
Climate Agreement. 

Our analysis finds that not one of the 10 nations 
that together account for 86% of the world’s total 
coal capacity have aligned their coal plans with a 
1.5°C trajectory. This is of major concern given that 
NDCs are updated only once every five years, and 
that the world needs to reduce its coal use needs 
to decrease by 61% within 500 km of C40 cities by 
2030; we cannot afford a continued coal expansion 
between now and 2026 in major coal-using 
countries. 

 ◆ Powering Past Coal Alliance: To date, 40 
subnational governments, including Los 
Angeles, Melbourne, Philadelphia, Rotterdam, 
Seoul, Sydney and Vancouver have joined 
the Powering Past Coal Alliance to work 
together with national governments and non-
governmental organisations to advance the 
global transition from coal to renewables.

 

http://www.houstontx.gov/mayor/press/2021/top-green-energy-user.html
https://www.smartcitiesworld.net/news/news/city-of-sydney-makes-the-switch-to-100-per-cent-green-power-5434
https://www.c40.org/case_studies/100-renewable-energy-at-yokohama-city-hall
https://www.c40knowledgehub.org/s/article/Cities100-Melbourne-s-power-purchase-agreement-has-accelerated-grid-decarbonisation?language=en_US
https://www.wri.org/initiatives/pjm-cities-and-communities-coalition
https://c40.my.salesforce.com/sfc/p/#36000001Enhz/a/1Q0000001k9R/0WIwo5koYrcQ6mBhEqJO1heMsGuMsa1zZp7TgO5VkUw
https://www.ekurhuleni.gov.za/images/Ekurhuleni_Energy_Generation_Program/Concept_Paper.pdf
https://www.c40knowledgehub.org/s/article/Cities100-Durban-s-roadmap-leads-the-way-to-a-future-powered-by-renewable-energy?language=en_US
https://www.cleanpowersf.org/
https://www.boston.gov/departments/environment/community-choice-electricity
https://www.barcelonaenergia.cat/
https://mylondonpower.com/
https://www.city.yokohama.lg.jp.e.sj.hp.transer.com/kurashi/sumai-kurashi/jutaku/sien/shoene/event/shoenesoudan.html
https://www.poweringpastcoal.org/about/who-we-are
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Reduce demand

Reducing overall electricity demand will reduce 
coal needs now and limit the scale of investments 
required for the transition to clean energy. 
Cities play a significant role in improving energy 
efficiency, especially in building stocks. 

 ◆ Qingdao, China, introduced a retrofit incentive 
scheme to reduce energy demand from the 
city’s buildings and reduce the city’s reliance on 
coal. By offering financial incentives for high-
quality building retrofits, the city is improving 
the standards of up to 50 million m2 of the its 
building stock, reducing carbon emissions and 
improving the city’s air quality. 

 ◆ Washington DC: In Washington DC, where 
buildings account for 75% of the city’s 
emissions, the city enacted its Building Energy 
Performance Standards (BEPS) to improve 
building energy efficiency and reduce energy 
demand. The BEPS requires large and small 
housing and commercial buildings to meet 
more stringent standards and where a building 
falls short of the city’s median energy star 
rating, they must introduce energy efficiency 
measures and reduce its energy use. 

Cities can also improve building energy efficiency 
by setting stricter standards for new buildings, thus 
reducing the need for future building retrofits. 

 ◆ Toronto is aiming for all new buildings to 
be net-zero carbon by 2030. The city has 
introduced amendments to its Toronto Green 
Standard for new buildings, which mandates 
greater building energy and GHG reductions, 
electric vehicle parking requirements and 
tracking embodied carbon emissions from 
construction. 

 

Accelerate renewable energy 
generation

Cities can invest or incentivise investment in the 
deployment of local renewable energy generation, 
which can in turn help to displace coal. There are 
many different ways to do this.  

Use city assets for clean energy projects

As controllers of significant municipal assets, cities 
can deploy renewable systems across their own 
operations, develop renewable energy projects 
on available land with no competitive use, and 
generate electricity from the landfill gases they 
capture or other sources such as wave energy.

 ◆ Quezon City has installed solar photovoltaic 
(PV) rooftop systems on 50 public schools, 
improving local air quality and providing a 
replicable model that can be rolled out to all 
public schools, buildings and social housing 
projects. 

 ◆ Curitiba has developed a solar and biomass 
plant on a disused landfill.

 ◆ Singapore: built a floating solar farm on 
a water reservoir, or cities installing solar 
canopies over car parks. 

 ◆ Tel Aviv-Yafo has established a public–private 
partnership to develop a 20 MW wave power 
system that can provide 2% of the country’s 
needs.

Assess local potential for renewable  
energy

 ◆ London’s Solar Opportunity Map allows local 
businesses and organisations to identify 
opportunities for deploying solar panels on 
their premises. 

 ◆ Durban’s Solar Map allows users to estimate 
potential costs and savings of installing solar PV.
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https://www.c40knowledgehub.org/s/article/Cities100-Qingdao-is-incentivising-high-quality-retrofits-for-an-energy-efficient-housing-stock?language=en_US
https://doee.dc.gov/service/building-energy-performance-standards-beps
https://www.toronto.ca/news/city-council-approves-bold-strategy-to-reduce-emissions-from-existing-buildings-to-net-zero-by-2050-updates-toronto-green-standard/
https://www.c40cff.org/projects/quezon-city-solarizing-the-future-generation
https://www.curitiba.pr.gov.br/noticias/curitiba-e-copel-poderao-ser-socias-na-piramide-solar-do-bairro-caximba/57526
https://www.pub.gov.sg/solar/floatingsystems
https://www.c40knowledgehub.org/s/article/Cities100-In-Tel-Aviv-wave-power-shows-its-potential-in-a-rising-tide-of-renewables?language=en_US
https://www.london.gov.uk/what-we-do/environment/energy/energy-buildings/london-solar-opportunity-map
http://gis.durban.gov.za/solarmapviewer/
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Incentivise renewables in private  
buildings 

Cities can introduce incentives for or mandate 
greater use of renewables in private buildings. 

 ◆ Salvador, Brazil, is encouraging businesses and 
residents to deploy solar PV in their buildings 
through a tiered discount on local taxes based 
on the amount of electricity consumption met 
by onsite solar systems. 

 ◆ Seoul is spearheading the deployment of solar 
PV through its Solar City project, which aims to 
deploy domestic solar PV panels in  
1 million households and facilitate the growth 
of the solar industry so that 1 GW of solar PV 
capacity is attained by 2022. 

Supportive municipal policies include 
a local feed-in tariff for solar PV 
installations

 ◆ San Francisco: San Francisco has adopted 
Better Roofs, which mandate that 15-30% of 
roof space on new buildings incorporate solar 
and/or living roofs. 

 ◆ New York City’s Local Laws 92 and 94 of 2019 
include green and solar roof requirements. 
They require all new buildings and existing 
building roof replacements to provide 
a sustainable roof, which includes solar 
PV installation, a green roof system, or a 
combination of both. 

Cities can also make it easier for residents to install 
renewable systems through collective purchasing 
schemes or supporting community energy groups, 
such as London’s Solar Together programme and 
their Community Energy Fund.  

Ensure an equitable and just 
transition 
 
Avoiding the opposition of vested interests to 
achieve a just transition is not a “nice-to-have”; 
rather, it is an imperative and a signif icant 
social and economic opportunity for local and 
national governments. We cannot secure a 
climate-safe future if the economic and social 
benefits of the clean energy transition – such 
as the good quality green jobs – do not benefit 
all people equitably. This means recognising 
and supporting the communities that currently 
depend on high-polluting industries. 

Engage communities, labour unions and 
employers

There can be no transition away from coal without 
the participation of workers and the coal phase-
out will only be successful if relevant stakeholders 
are involved in the decision-making process. 
This is important given concerns over economic 
prosperity, particularly post-COVID-19.  

 ◆ Oslo, Norway, has partnered with the 
International Trade Union Confederation (ITUC) 
and the International Transport Workers’ 
Federation to form the Oslo Declaration on Just 
Transition partnership.

 ◆ Vancouver, Canada, and the British Columbia 
Federation of Labour and ITUC have 
established a Just Transition Roundtable.

Invest in retraining, upskilling and 
compensation packages

As the energy industry changes, most workers 
are likely to need some form of upskilling (either 
refreshing or developing skills) or retraining 
(learning a new vocation or set of skills).  City 
governments should seek to invest in retraining 
and upskilling programmes for coal industry 
workers in order to equip them with the skills 
needed to thrive in the evolving energy industry. 

Hold for either 
pictures, or text 
overflow

 ◆ Los Angeles: In Los Angeles, the GRID 
Alternatives Solar Powered Homes and 
Jobs Program provides communities with 
education, training and industry connections to 
develop the workforce and deliver meaningful 
job opportunities. 

 ◆ Spain: The Spanish government and worker 
unions have agreed a transition deal that will 
invest USD 280 million in coal mining regions 
over 10 years. The funds will support early 
retirement schemes, local re-employment in 
environmental restoration work and reskilling 
programmes for green industries.

 ◆ Germany: Collaboration between workers, 
industry and regional government to ensure fair 
work transition and targetted skills investment 
with coal mining and plant closures. 

 
Develop a plan to diversify  
industry

In coal-dependent regions the transition from 
coal often presents the opportunity to grow from 
a single- to a multi-industry model. Realising this 
potential can deliver energy security, absorb job 
losses, and economic prosperity to post-coal era 
regions and cities. 

 ◆ Walbrzych, Poland, carried out a series of 
interventions to foster long-term economic 
diversification and reverse the decline of 
its coal mining industry. In the early 1990s, 
the Wałbrzych Regional Fund and Local 
Development Agency were established to 
support the restructuring of the local economy 
and incubate small and medium-sized 
businesses and social enterprises, acting as an 
intermediary for EU microloan revolving funds.

 ◆ Appalachi: Eight mayors of cities in the 
Appalachian region in the US came together 
with a coalition of stakeholders to form The 
Marshall Plan for Middle America Roadmap, 
to subsidise the transition from a fossil fuel 
economy to a clean one. Each of the cities 
involved (Cincinnati, Columbus, Dayton, 
Huntington, Louisville, Morgantown, Pittsburgh, 
and Youngstown) recognise their position 
within a rural region reliant on fossil fuels 
and extractive industries, and aim to drive 
investment in energy diversification that will 

lead to a more equitable economic recovery and 
establish the region as a global clean energy 
leader. Building a coalition creates a better 
opportunity for empowering communities to 
shape their future, and to attract the resources 
needed to ensure a just transition.

 
Convert fossil fuel infrastructure to 
renewable energy

Cities with control over local coal infrastructure 
can consider alternative uses when they are 
retired to support a just transition. In some cases, 
existing coal infrastructure can be repurposed for 
renewable electricity generation. 

 ◆ New York City has retired of gas-fired units 
at Ravenswood Generating Station, which will 
be replaced with 315 MW of on-site battery 
storage.

 ◆ North-Rhine Westphalia, Germany, has 
converted the Prosper-Haniel coal mine into 
a 200 MW pumped storage hydroelectric 
reservoir.

 ◆ Lusatia: In Lusatia, Central Europe, a reclaimed 
former lignite opencast mine is now home to a 
500-hectare solar farm.

http://www.iptuamarelo.salvador.ba.gov.br/
https://www.c40knowledgehub.org/s/article/Cities100-Seoul-s-Solar-City-powers-a-cleaner-greener-and-more-equitable-future?language=en_US
https://sfplanning.org/project/better-roofs
https://www1.nyc.gov/assets/buildings/pdf/green_roof_solar_ll92-n-94of2019_sn.pdf
https://c40.my.salesforce.com/sfc/p/#36000001Enhz/a/1Q0000001lGy/l9korY528DxEE5ty35esb9WQmXVa22IQ2Ay88WKr8iY
http://www.industriall-union.org/sites/default/files/uploads/documents/Just_Transition/a_just_transition_-_english.pdf
https://gridalternatives.org/regions/gla/about/programs
https://www.wri.org/just-transitions/spain
http://files.nesc.ie/nesc_research_series/Research_Series_Paper_15_TTCaseStudies.pdf
https://c40.my.salesforce.com/sfc/p/#36000001Enhz/a/1Q0000001lGy/l9korY528DxEE5ty35esb9WQmXVa22IQ2Ay88WKr8iY
https://c40.my.salesforce.com/sfc/p/#36000001Enhz/a/1Q0000001lH2/vU0nnGxRjvCaWMNG8SW92ZolhaAS6Si2LhDpWVV.u5s
https://www.popsci.com/story/environment/nyc-plant-changes-to-clean-energy/
https://ec.europa.eu/energy/sites/ener/files/documents/6.2_niemann_energy_storage.pdf
https://tracer-h2020.eu/wp-content/uploads/2019/10/TRACER_D2.1-Solar-Park-Meuro.pdf
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Key takeaways

• The continued use of coal-generated 
electricity is the greatest threat to the 
world’s chance of limiting global heating 
to 1.5°C. 

• Any coal expansion is incompatible with 
a 1.5°C trajectory, and existing coal-fired 
power plants must be rapidly phased-out 
by 2030 for OECD countries and 2050 for 
non-OECD countries. 

• Coal is deadly for cities. Up to  
264,900 people could die prematurely 
between 2020 and 2030 if current coal 
plans are realised (19,160 premature 
deaths were caused in 2019 alone). 

• Coal is detrimental to the health of all city 
residents, contributing to 121,100 preterm 
births, 93,600 new asthma cases among 
children, and 247,900 asthma emergency 
visits between 2020 and 2030. In total, 
it is estimated that 353,400 years of life 
will be affected by diabetes, stroke and 
chronic respiratory diseases due to air 
pollution from coal plants in C40 cities 
between 2020 and 2030. 

• Coal must be replaced by clean energy. 
Only clean energy will deliver the full 
climate and health benefits, replacement 
with other fossil fuels, such as gas, will 
still result in GHG emissions and air 
pollution. 

• Clean energy provides a green and just 
future. Between 2020 and 2030,   
6.4 million jobs could be created by 
phasing out coal and replacing it with 
renewable energy, more than 1.1 million 
additional jobs than under current coal 
plans.

44

• The transition must be equitable. It 
is imperative that the benefits and 
costs of the energy transition are fairly 
distributed. 

• Alternative renewable technologies are 
readily available and in many nations 
are already cheaper than coal and in 
the early 2030's renewables will be 
universally cheaper. 

• Urban action on coal can provide a 
major contribution to achieving 1.5°C, 
preventing around 1.3 GtCO2e from cities’ 
own electricity demand, and through 
this influencing a wider phase-out of 
coal-generated electricity of 24 GtCO2e, 
equivalent to 6% of the world’s total 
remaining carbon budget. 

• Cities are leading the clean energy 
transition and send a clear message 
that continued coal use is socially, 
economically and environmentally 
unviable. 
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