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More background on underlying POLES-JRC model 
and scenarios can be found in the Global Energy 

and Climate Outlook (GECO) reports:
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AGRICULTURE & WASTEENERGYBUILDINGSINDUSTRYTRANSPORT

MULTIDISCIPLINARY MODELLING TOOLBOX FOR 
AN INTEGRATED POLICY PERSPECTIVE

We line up several complementary models from various disciplines for this analysis:

GLOBAL CLIMATE TARGETS go hand in hand with 
LOCAL AIR QUALITY IMPROVEMENTS

QUANTIFYING AIR QUALITY CO-BENEFITS 
OF CLIMATE POLICY

Which sectors provide the highest atmospheric double dividend?

How to interpret 
these numbers? 

Policies aimed at reducing greenhouse gases 

also improve air quality: an atmospheric 

double dividend. The numbers represent the 

value of air quality co-benefits per tonne of 

greenhouse gases abated, based on the 

monetary valuation of $2 million per 

premature death avoided within the source 

region. The range covers results of 10 

models and 3 scenarios.

Why is this 
relevant?  

These health gains occur locally and 

incentivise policymakers to act. Seen from an 

integrated perspective in a second-best world, 

optimal climate policy would equalise 

marginal co-benefits across sectors. The 

differences across sectors therefore reveal 

promising channels to ratchet up climate 

ambition and improve human health 

simultaneously.

ATMOSPHERIC 
CHEMISTRY 

The first step builds on an atmospheric chemistry 

and transport model to understand how 

emissions in a source region translate into 

concentrations in 56 world regions. We use the 

TM5-FASST model to calculate the effect of 

a 1% change in air pollutant emissions on 

fine particulate matter and ground-level ozone 

concentration. Seven pollutants are considered: 

black carbon, organic matter, nitrous oxide, 

sulphur dioxide, ammonia, non-methane volatile 

organic compounds and methane.

HUMAN HEALTH 
IMPACTS

The implications of these air quality changes 

for premature mortality are derived from the 

exposure-response functions, population growth 

and base mortality rates underlying the Global 

Burden of Disease project 2017 (for PM2.5).

Six causes of death are considered for PM2.5: 

lung cancer, chronic obstructive pulmonary 

disease, lower respiratory infections, diabetes 

mellitus type 2, ischemic heart disease and 

stroke. Effects of air pollution on morbidity 

are not covered in our analysis.

MONETARY 
VALUATION

The next step calculates the premature deaths 

per Gigagram of emissions for each of the seven 

pollutants for 56 regions in the world. This 

result is translated into a monetary value by 

multiplying with the Value of Statistical Life, 

here set at $2 million per death. The numbers 

obtained represent a region and pollutant-specific 

Social Cost of Atmospheric Release, with the 

caveat that we only account for premature 

mortality. 

INTEGRATED
ASSESSMENT

Finally, we look across climate policy scenarios 

run by 10 integrated assessment models in the 

Energy Modeling Forum 30, including the 

POLES-JRC. From these simulations, we derive 

changes in air pollutant emissions per abated 

tonne of greenhouse gas emissions for 5 broad 

sectors. Multiplying with the Social Cost of 

Atmospheric Release from the previous step, 

we obtain the value of air quality co-benefits 

of climate policy across sectors and regions.




