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Climate and Air Quality: Action on CO2 Is Not Enough 
 

To reach the Paris Agreement goal of limiting warming to 1.5 (or even 2) degrees, rapid 

reduction of CO2 emissions is absolutely necessary, but it is not sufficient. Mitigation of non-

CO2 climate forcers is also required. Important non-CO2 forcers that cause warming include 

methane (CH4), black carbon (BC), aerosol, tropospheric (ground-level) ozone, and 

hydrofluorocarbons (HFCs). Other non-CO2 climate forcers cause cooling, particularly organic 

carbon and sulphate aerosols. Since cooling aerosols are often co-emitted with warming 

pollutants (e.g., diesel engines and biomass burning emit a mixture of BC, ozone precursors, 

and cooling aerosols), care needs to be taken when designing mitigation scenarios to 

achieve a maximum climate benefit.  

Despite this complexity, large reductions in emissions of non-CO2 forcers are an important 

part of virtually all scenarios that meet the 2°C target, and are especially critical in scenarios 

that meet the more ambitious 1.5°C target. Reducing methane, BC, and HFCs with currently 

available technologies could cut the current rate of warming in half and avoid 0.6°C of 

additional warming by 2050. Simply put, we can’t reach our climate goals without action on 

the non-CO2 forcers as well. 

 

Multiple benefits for air quality, health, and sustainable development 

 

Aside from reaching the Paris Agreement temperature goals, strong reductions in methane, 

black carbon and ozone have other key benefits for sustainable development: they protect 

health and avoid premature deaths by improving air quality; they prevent millions of tonnes 

of crop losses yearly; and they can prevent the climate from reaching tipping points that can 

exacerbate long-term climate impacts and make adapting to climate change harder, especial-

ly for the poor and most vulnerable. By acting on climate and air pollution together we have 

the opportunity to take advantage of synergies between the Paris Agreement climate goals 

and the UN Sustainable Development Goals to improve lives now and limit future climate 

warming. 

 

 



 Institute for Advanced Sustainability Studies e.V. (IASS) 
 

  2/3 

How do we get there? 

 

Reductions in climate-warming air pollutants can be realized across all sectors. For instance, 

methane and BC emissions can be reduced by improved practices in fossil fuel extraction and 

agriculture. BC emissions can be further reduced by improved combustion processes and 

after-treatment technologies, especially in the residential and transport sectors. Reductions 

in methane have an additional benefit: they contribute to the reduction of tropospheric 

ozone. In general, the decarburization of the economy will contribute to both long-term and 

near-term mitigation of warming. While improved practices in the fossil fuel sector often 

reduce both CO2 and non-CO2 forcers, careful selection of policy measures is necessary: 

some technologies promoted as alternatives to fossil fuel combustion – biofuel combustion, 

for example – can still emit BC, and thus continue to warm the climate and harm human 

health. Therefore, adopting a coordinated policy to reducing CO2 and non-CO2 forcers is the 

most effective approach and benefits air quality, climate protection, and human develop-

ment.  

 

 

Several projects at the IASS focus on air pollution and non-CO2 climate forcers: 

 

• Air Quality Modelling for Policy Advice uses numerical models to understand 

emissions of air pollutants and their effects on the climate and the health of humans 

and ecosystems. A recent publication focuses on the contributions of different precur-

sors to the global background loading of tropospheric ozone. (Contact: Tim Butler, 

tim.butler@iass-potsdam.de) 

• Climate Action in National and International Processes (ClimAct) conducts 

research on the topic of non-CO2 climate forcers and how they contribute to achiev-

ing the Paris Agreement and Sustainable Development Goals with a focus on the in-

ternational governance of non-CO2 climate forcers. ClimAct is also the IASS focal 

point for the Climate and Clean Air Coalition (CCAC), an international organization fo-

cused on catalyzing and enabling transformative action to reduce methane, BC, 
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ozone, and HFCs and achieving benefits for climate and sustainable development. 

(Contact: Kathleen Mar, kathleen.mar@iass-potsdam.de) 

• Climate Change and Air Pollution – Research Needs and Pathways to Policy 

Implementation (ClimPol) works at a more local scale to improve our understand-

ing of air pollution distribution within cities and the implications for exposure, and 

promotes integrated approaches to mitigation of climate change and air pollution. 

Among its current topics are the Stadtradeln Campaign and other local initiatives that 

contribute to the 1.5 degree goal (Contact: Erika von Schneidemesser, 

erika.vonschneidemesser@iass-potsdam.de; and Laura Weiand, laura.weiand@iass-

potsdam.de) 

 

In addition to publishing scientific output in international peer-reviewed journals, these 

projects also produce more accessible documents such as fact sheets and policy briefs. Some 

examples are given here: 

 

• Black Carbon in Europe: Targeting an Air Pollutant and Climate Forcer 

• Ground-level Ozone – A Neglected Problem 

• Clean Air For All by 2030? 

• A Clear View for Kathmandu: Improving Air Quality in the Kathmandu Valley 

 

 

http://publications.iass-potsdam.de/pubman/item/escidoc:2359909:5/component/escidoc:2359910/IASS_Policy_Brief_2017_2_en.pdf
https://www.iass-potsdam.de/sites/default/files/files/policy_brief_ground-level_ozone.pdf
https://www.iass-potsdam.de/sites/default/files/files/policy_brief_6_2016_en_clean_air_for_all_by_2030.pdf
https://www.iass-potsdam.de/sites/default/files/files/faltblatt_iass_150312_digital_0.pdf

