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Global CO2 emissions return to near pre-COVID pandemic levels
Global fossil CO2 emissions are expected to grow 4.9% in 2021, nearly offsetting the 5.4% decline in 2020 due the
COVID restrictions. Coal and gas use rebounded strongly to exceed 2019 levels, while oil use remains suppressed,
suggesting strong policy action is needed to avoid continued emissions growth in 2022.
Today, 4 November, the Global Carbon Project (GCP) publishes a preprint 1 of its annual analysis of trends in the
global carbon cycle in the journal Earth System Science Data, including an updated full-year projection of global fossil
carbon dioxide (CO2) emissions in 2021.
Global fossil CO2 emissions are expected to grow 4.9% (with an uncertainty range of 4.1% to 5.7%) in 2021,
recovering most of the 5.4% decline in 2020 due to the restrictions in place across the globe to slow the spread of
coronavirus (COVID). Global fossil CO2 emissions are now less than 1% below their 2019 levels.
CO2 emissions from coal use are expected to grow 5.7% [4.5% to 6.8%], exceeding 2019 levels by 1%. Another year
of modest growth would push CO2 emissions from coal use above their peak in 2014.
CO2 emissions from gas use are expected to grow 4.3% [3.2% to 5.4%], exceeding 2019 levels by nearly 2%, and
putting gas back on its long-term growth trajectory.
CO2 emissions from oil use are expected to grow 4.4% [3.0% to 5.8%], but due to a large decline in 2020, will remain
below 2019 levels by almost 6%. If coal use is stable and gas use grows in 2022, then a further recovery in oil use to
near 2019 levels would imply robust growth of fossil CO2 emissions again in 2022.
Were emissions approaching a peak?
“Despite the tragedy of the COVID pandemic in 2020, the strength and nature of the rebound in fossil CO2 emissions
shows the world has done little to focus on a green recovery,” said Glen Peters, a research director at the CICERO
Center for International Climate Research in Norway.
“The discussion in 2019 was increasingly on a potential peak in fossil CO2 emissions as the climate transition sped up,
but with oil demand still supressed, indications are that there is yet more CO2 growth to come,” said Peters.
Some sort of rebound in fossil CO2 emissions was expected during 2021 as COVID restrictions were gradually lifted
around the world. The size of the rebound was larger than many may have anticipated.
“China had a potential peak in coal use in 2013 and declining CO2 emissions from 2014 to 2016, but China has shown
robust emissions growth since 2016, including through most of the COVID pandemic”, said Jan Ivar Korsbakken, a
senior researcher at CICERO.

This year the ESSD paper has had a major restructure and will therefore go through an open review process.
Nevertheless, methods are in line with the previous ESSD articles.

1

Press release: EMBARGO: Thursday 4 November 2021, 01:00 (1am) Central European Time

If emissions from Chinese coal use grows 2.5% this year as expected in our projection (range of 0.9% to 3.9%), then
this will exceed their 2013 peak.
The US and EU27 are both expected to have strong rebounds in fossil CO2 emissions of 7.6% in 2021, but this growth
only partially offsets the declines in 2020 (around 10%) and puts these countries back on their moderately declining
emission trends.
India’s fossil CO2 emissions are expected to rebound by 12.6% [10.7% to 13.6%] in 2021, 4.4% above 2019 levels.
Indian coal use is expected to grow around 15% in 2021, wiping out any hint of a slowdown in coal use.
Our 2021 emission projection are based on the use of monthly data.
“Most big emitters publish monthly statistics on fossil fuel use or supply, which allows us to projection CO2 emissions
in the months with data and make assumptions about what happens in the last few months of the year to get a
projection,” said senior researcher Robbie Andrew from CICERO.
“Our approach is to stay as close as possible to reported direct fuel use to limit the assumptions we have to make,
but even official monthly data are subject to revision, and caution should be taken with over-interpreting
projections,” continued Andrew.
Continued growth in emissions drives increases in atmospheric concentrations
This year’s global carbon budget has a major revision of CO2 emissions from land-use change which brings three
independent estimates closer together, but with uncertainties remaining. CO2 emissions from land-use change now
show a declining trend in the last decade, instead of an increasing trend in earlier budgets.
When combining CO2 emissions from fossil sources and land-use change, total emissions have remained relatively
flat in the last decade (2011-2020), averaging 39.7 GtCO2, and are projected to be 39.4 GtCO2 in 2021.
Atmospheric CO2 concentrations have increased on average 2.5 parts per million (ppm) per year in the last five
years. The increase in 2020 was 2.4 ppm with an expected increase of 2.0 ppm in 2021, bringing the average
concentration in 2021 to 415 ppm, 49% over the preindustrial level.
“The climate system is driven by the total amount of CO2 put in the atmosphere, with interannual variability having
an important modulating role,” said Peters.
“Global warming stops when emissions get to around zero,” he added.
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Facts about the Global Carbon Project: The Global Carbon Project is an international research project within
the Future Earth research initiative on global sustainability, and a research partner of the World Climate
Research Programme. It aims to develop a complete picture of the global carbon cycle, including both its
biophysical and human dimensions together with the interactions and feedbacks between them. The Global
Carbon Budget 2021 is the 16th edition of the annual update that started in 2006.
Interviews
• Glen Peters (glen.peters@cicero.oslo.no, @Peters_Glen, +47 9289 1638 – email preferred)
• Robbie Andrew (robbie.andrew@cicero.oslo.no, @robbie_andrew, +47 2200 4769)
• Jan Ivar Korsbakken (China) (jan.ivar.korsbakken@cicero.oslo.no, @jikorsbakken, +47 2200 4718)
Social Media
• Glen Peters (@Peters_Glen), Robbie Andrew (@robbie_andrew), @gcarbonproject, #carbonbudget
• Facebook: https://www.facebook.com/globalcarbonproject
Publications: This media release is part of the Global Carbon Budget 2021
• Friedlingstein et al. (2021) Global Carbon Budget 2021. Earth System Science Data (preprint)
o This year the ESSD paper has had a major restructure and will therefore go through an open
review process. Nevertheless, methods are in line with the previous ESSD articles.
• Jackson et al. (2021) Global fossil carbon emissions rebound near pre-COVID-19 levels (preprint)
o Available on request
Press events
• UK Science Media Centre (under embargo), Wednesday 3 November 10.30am (UK time)
o Contact: tom@sciencemediacentre.org
• COP26: UN-IPCC pavilion, Thursday 4 November, 9:30am (UK time)
o Stream: https://www.metoffice.gov.uk/weather/climate/cop/science-pavilion#Thurs04
• COP26 side-event, Wednesday 10 November, 11:30 am (UK time)
o Webcast live on the public UNFCCC website
Access to material:
• Prior to embargo: https://drive.google.com/drive/folders/10ugYJ5V_rXoroLQpAs-ZblNklWlTlBJ4
• Data and figures (after embargo): http://www.globalcarbonproject.org/carbonbudget
• Data interface for exploring data: http://www.globalcarbonatlas.org
o Prior to embargo: http://emissions2021.globalcarbonatlas.org
o Username: media, Password: fromxLSCEx2021
• Fossil CO2 data, 1750-2020: https://zenodo.org/record/5569235
• Growth rate visualisations: https://enactivescience.com/gcp2021/

