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2021 -2024 
emissions 
are outside 
of the IPCC 
range

COP-28: “transitioning away from fossil 
fuels in energy systems, in a just, orderly 
and equitable manner ... “
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COP-28: “transitioning away from fossil fuels in energy systems, in a 
just, orderly and equitable manner ... so as to achieve net zero by 2050 

in keeping with the science.”

However, in the literature, there are numerous options for the just and equitable “Fair Share” 
of emission reduction burden

Cumulative historic emissions

GDP/capita (MER vs PPP)

UNDP Human Development Index

To converge emissions per capita

To reach the same level of cumulative emissions per capita

Equal cost of reduction (e.g., same percent of GDP cost)

Some weighted average of options, etc. 

COP-29: Who will pay? 
How much?
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Source: MIT Joint Program Report 167 (2008)

Welfare effects of different burden sharing

Welfare Effects (% change from reference)
Net financial transfers (billion US dollars)

Welfare costs can be both substantial and wildly different across regions depending on the allocation 
method chosen. Implied financial transfers are large—over $400 billion per year in 2020 and rising to 
around $3 trillion in 2050.
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Another example of “fair share range”: Climate Action Tracker

https://climateactiontracker.org/methodology/comparability-of-effort/
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US Regional Policy Model (USREP) Example: Distributional Impacts

https://www.youtube.com/watch?v=-cdy1-bC9lk

USREP and Micro Household data

▪ We apply a decomposition algorithm to integrate 
all  13,000 households from the Consumer 
Expenditure Survey (CEX)  as individual agents into 
a version of the USREP model

▪ Integrating economy-wide USREP model and 
microdata making it possible to capture rich 
representation of the heterogeneity of households, 
allowing us to develop deep social analysis, along 
with inter-sectoral and price-related effects, which 
are fundamental for analyzing the implications of 
low carbon pathways.

https://www.youtube.com/watch?v=-cdy1-bC9lk
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Different Income 
Groups of the U.S. 
Population

Lower-
income

Higher-
income

Optimistic technology cost assumptions:
TSG-transport, CMSG-carbon management
AllAdv – all sectors

Income gains from CO2 
permit revenue distributed in 
lump-sum fashion. Income 
losses from lower economic 
activities and lower capital 
earnings.



9https://cs3.mit.edu/publication/118414
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