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A new database of anthropogenic 
greenhouse gas emissions can improve 
the accountability of climate change 
mitigation actions, while promoting 
human health and equity, supporting 
a just transition to a net zero emission 
future and reducing the risks of climate 
change. Climate TRACE uses data from 
300 satellites and more than 11 100 
air-, land- and sea-based sensors, to-
gether with other commercial and public 
sources to map sources of greenhouse 
gas emissions.1 Climate TRACE includes 
estimated emissions of carbon dioxide, 
methane and nitrous oxide, and allows 
the comparison of their global warming 
potential over the next 20 and 100 years. 
The aim of Climate TRACE is to focus 
on major sources of emissions such as 
those from power plants, oil fields and 
road transportation, rather than from 
the daily activities of individuals. Ac-
cording to Climate TRACE estimates, 
power plants are responsible for over 
half of the emissions and constitute 
three fifths of the top 500 emission 
sources. Oil and gas fields, together with 
their associated production, processing 
and transportation sites, comprise 26 
of the 50 largest sources of emissions 
worldwide.1

Current greenhouse gas emissions 
are too high to achieve the Paris Agree-
ment goal of limiting global average 
temperature increase to 1.5 °C.2 The 
creation of such a public repository 
can help to increase the accountability 
of the world’s biggest polluters. Under 
the United Nations Framework Con-
vention on Climate Change, countries 
are responsible for self-reporting their 
greenhouse gas emissions, which often 
results in underreporting or outdated 
inventories. For example, estimated 
emissions from oil and gas production 
and refining among top countries that 
submit inventories regularly are now 
thought to be more than double the 
previously reported estimates.3

People who contribute least to 
global emissions are already dispropor-
tionately affected by climate change, 
including through a range of direct 

and indirect impacts on health.4 These 
impacts include the effects of increas-
ing exposure to extreme heat, wildfires, 
floods and droughts, increased expo-
sure to a range of infectious diseases, 
food insecurity, undernutrition, pov-
erty and population displacement.5 
Approximately 771 million people were 
responsible for nearly half of greenhouse 
gas emissions in 2019, while half of the 
world population emitted only about 
one tenth of total of global emissions.6 
Rigorous emissions data may feed into 
future negotiations around payment 
for loss and damage – that is, the harm 
caused by anthropogenic climate change 
in low- and middle-income countries 
– as agreed in principle at the Confer-
ence of Parties 27. Attributing deaths to 
human-induced climate change as dis-
tinct from natural climate variability7 is 
increasingly possible, giving credibility 
to claims for payments in compensation 
for losses from the effects of climate 
change.

Linking the impacts of these 
mapped emissions to health exposures 
and outcomes could also stimulate ac-
tion leading to near-term health benefits 
from reduced emissions. The burning 
of fossil fuels is a major contributor to 
ambient air pollution and is responsible 
for millions of premature deaths annu-
ally.8,9 Phasing out fossil fuels will both 
reduce the risks of climate change and 
deaths from air pollution.

However, Climate TRACE data 
currently have limitations. For example, 
data only cover production emissions 
whereas ideally, the estimated emissions 
related to goods and services consumed 
in a particular country should also 
be included. Addressing the ultimate 
drivers of emissions, including over-
consumption in high-income coun-
tries, is essential to achieve the change 
needed to reach net zero. Well-designed 
multisectoral actions can accelerate 
progress towards net zero and sustain 
and improve health, but current actions 
are inadequate. Rapid greenhouse gas 
mitigation provides an opportunity for 
global health as it can reduce health risks 

posed by climate change while deliver-
ing benefits to human health and de-
velopment. Alongside the benefits from 
cleaner air, benefits to health can also 
be achieved through increased physical 
activity from active travel and healthier, 
more sustainable diets.10,11

To realize these benefits, exist-
ing barriers and challenges to action 
must be addressed, including the use 
of standard approaches to measuring 
and reporting on the health effects of 
climate mitigation actions.12 Evidence 
from different studies from the same 
sector is currently difficult to compare. 
As a result, assessing the effectiveness of 
mitigation actions is difficult. Climate 
TRACE is an important step in support-
ing the accountability and reporting of 
greenhouse gas emissions and the scope 
should be expanded to include metrics 
reflecting human health and equity. Re-
framing climate change as a health issue 
and emphasizing the potential of climate 
mitigation actions to improve health 
could accelerate the implementation of 
ambitious actions to achieve the Paris 
Climate Agreement goals. ■

Accountability for carbon emissions and health equity 
Sarah Whitmee,a Blanca Antona & Andy Hainesa

References
Available at: https://www.who.int/publications/
journals/bulletin

a Centre on Climate Change and Planetary Health, London School of Hygiene and Tropical Medicine, London WCIE 7HT, England.
Correspondence to Sarah Whitmee (email: sarah.whitmee@ lshtm .ac .uk).



Editorials

83A Bull World Health Organ 2023;101:83–83A | doi: http://dx.doi.org/10.2471/BLT.22.289452

References
1. Emissions map [internet]. Oakland: Climate TRACE; 2022. Available from: 

https:// climatetrace .org/ map [cited 2022 Dec 23].
2. Emissions Gap Report 2022: The closing window – Climate crisis calls for 

rapid transformation of societies. Nairobi: United Nations Environment 
Programme; 2022. Available from: https:// www .unep .org/ resources/ 
emissions -gap -report -2022 [cited 2022 Dec 23].

3. Plant G, Kort EA, Brandt AR, Chen Y, Fordice G, Gorchov Negron AM, et 
al. Inefficient and unlit natural gas flares both emit large quantities of 
methane. Science. 2022 Sep 30;377(6614):1566–71. doi: http:// dx .doi .org/ 
10 .1126/ science .abq0385 PMID: 36173866

4. Patz JA, Campbell-Lendrum D, Holloway T, Foley JA. Impact of regional 
climate change on human health. Nature. 2005 Nov 17;438(7066):310–7. 
doi: http:// dx .doi .org/ 10 .1126/ science .abq0385 PMID: 36173866

5. Haines A, Ebi K. The imperative for climate action to protect health. N 
Engl J Med. 2019 Jan 17;380(3):263–73. doi: http:// dx .doi .org/ 10 .1056/ 
NEJMra1807873 PMID: 30650330

6. Chancel L. Global carbon inequality over 1990–2019. Nat Sustain. 
2022;5(11):931–8. doi: http:// dx .doi .org/ 10 .1038/ s41893 -022 -00955 -z

7. Vicedo-Cabrera AM, Scovronick N, Sera F, Royé D, Schneider R, Tobias A, et 
al. The burden of heat-related mortality attributable to recent human-
induced climate change. Nat Clim Chang. 2021 Jun;11(6):492–500. doi: 
http:// dx .doi .org/ 10 .1038/ s41558 -021 -01058 -x PMID: 34221128

8. Lelieveld J, Klingmüller K, Pozzer A, Burnett RT, Haines A, Ramanathan V. 
Effects of fossil fuel and total anthropogenic emission removal on public 
health and climate. Proc Natl Acad Sci USA. 2019 Apr 9;116(15):7192–7. doi: 
http:// dx .doi .org/ 10 .1073/ pnas .1819989116 PMID: 30910976

9. Vohra K, Vodonos A, Schwartz J, Marais EA, Sulprizio MP, Mickley LJ. Global 
mortality from outdoor fine particle pollution generated by fossil fuel 
combustion: results from GEOS-Chem. Environ Res. 2021 Apr;195:110754. 
doi: http:// dx .doi .org/ 10 .1016/ j .envres .2021 .110754 PMID: 33577774

10. Whitmee S, Green R, Phumaphi J, Clark H, Haines A. Bridging the 
evidence gap to achieve a healthy, net zero future. Lancet. 2021 Oct 
30;398(10311):1551–3. doi: http:// dx .doi .org/ 10 .1016/ S0140 -6736(21)02278 
-9 PMID: 34672966

11. Haines A, McMichael AJ, Smith KR, Roberts I, Woodcock J, Markandya 
A, et al. Public health benefits of strategies to reduce greenhouse-gas 
emissions: overview and implications for policy makers. Lancet. 2009 
Dec 19;374(9707):2104–14. doi: http:// dx .doi .org/ 10 .1016/ S0140 
-6736(09)61759 -1 PMID: 19942281

12. Hess JJ, Ranadive N, Boyer C, Aleksandrowicz L, Anenberg SC, Aunan K, et 
al. Guidelines for modeling and reporting health effects of climate change 
mitigation actions. Environ Health Perspect. 2020 Nov;128(11):115001. doi: 
http:// dx .doi .org/ 10 .1289/ EHP6745 PMID: 33170741

https://climatetrace.org/map
https://www.unep.org/resources/emissions-gap-report-2022
https://www.unep.org/resources/emissions-gap-report-2022
http://dx.doi.org/10.1126/science.abq0385
http://dx.doi.org/10.1126/science.abq0385
http://www.ncbi.nlm.nih.gov/pubmed/36173866
http://dx.doi.org/10.1126/science.abq0385
http://www.ncbi.nlm.nih.gov/pubmed/36173866
http://dx.doi.org/10.1056/NEJMra1807873
http://dx.doi.org/10.1056/NEJMra1807873
http://www.ncbi.nlm.nih.gov/pubmed/30650330
http://dx.doi.org/10.1038/s41893-022-00955-z
http://dx.doi.org/10.1038/s41558-021-01058-x
http://www.ncbi.nlm.nih.gov/pubmed/34221128
http://dx.doi.org/10.1073/pnas.1819989116
http://www.ncbi.nlm.nih.gov/pubmed/30910976
http://dx.doi.org/10.1016/j.envres.2021.110754
http://www.ncbi.nlm.nih.gov/pubmed/33577774
http://dx.doi.org/10.1016/S0140-6736(21)02278-9
http://dx.doi.org/10.1016/S0140-6736(21)02278-9
http://www.ncbi.nlm.nih.gov/pubmed/34672966
http://dx.doi.org/10.1016/S0140-6736(09)61759-1
http://dx.doi.org/10.1016/S0140-6736(09)61759-1
http://www.ncbi.nlm.nih.gov/pubmed/19942281
http://dx.doi.org/10.1289/EHP6745
http://www.ncbi.nlm.nih.gov/pubmed/33170741

