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How much do science and equity matter for decision making?
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What are national positions on equity?



National positions on equity

Countries

Like Minded Developing S .
. Historical responsibility
Countries

Europe (28 countries) Historical responsibility, Capability

Least Developed Countries Right to development

Historical responsibility, Capability

Canada

Right to development, Historical
responsibility, Capability
AILAC Historical responsibility, Capability

South Africa

Equity Principle Share of global emissions (%) RLECEEE
2

4

15

10

R N W W B U

ADP Submissions

(AWG-LCA 15)+(Commission of
the European Communities
2008)

ADP + (AWG-LCA 15)

(BASIC experts 2011) + (AWG-
LCA 15) + NDC

(BASIC experts 2011) + (AWG-
LCA 15) + NDC

ADP Submissions



Research question

How can we operationalize competing equity principles to mitigate global warming?



Literature context



Existing equity allocations methods
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Five effort-sharing categories:

Capability

Equality

Responsibility — Capability — Need
Equal cumulative per capita
Staged approaches
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Combining equity approaches

OOooEeE =

RaLing counLries

nnnnnnnn

uuuuuuu

Medium
aaaaaa

Ching

Indunesia

Kazakhstan

Morway

Philipgines

» Range positioning

» Weighting coefficients

» Implication of the EU -
40% target

» Diversity aware leader



Equitable mitigation to achieve the Paris Agreement goals

Robiou du Pont, Y., Jeffery, M. L., GlUtschow, J., Rogelj, J., Christoff, P., & Meinshausen, M. Equitable mitigation to achieve the Paris
Agreement goals. Nature Climate Change, 7, (2017).



Ambitious global Paris Agreemen
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Paris cost-optimal emissions scenarios

Aggregate INDCs from:
UN Synthesis Report 7/2015 — www.climate-energy-college.net/indc-factsheets
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Rationale of the modelling framework

Modelling of allocation approaches representative of the IPCC’s equity categories

Allocation name IPCC category Allocation characteristics

Capability Capability Higher mitigation for countries with high GDP per capita.

Equal per capita Equality Convergence towards equal annual emissions per person.

Greenhouse Responsibility-capability-need Higher mitigation for countries with high GDP per capita and high
Development Rights historical per capita emissions.

Equal cumulative per Equal cumulative per capita Populations with higher historical emissions have lower allocations.
capita

o6 e B ELie ) Staged approaches Maintains current emissions ratios.



Quantifying equity

Capability
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National allocation of cost-optimal scenarios

Average national emissions allocations in line with 1.5°C.

IPCC equity category: Capability Equality Responsibility-Capability-Need Equal cumulative per capita Staged approaches
Equity approach: I Capability ~ M Equal per capita [ Greenhouse development rights Equal cumulative per capita B Constant emissions ratio
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National allocation of cost-optimal scenarios

Range of national emissions allocations in line with 2°C.
» Unambitious INDCs

IPCC equity category: Capability Equality Responsibility-Capability-Need Equal cumulative per capita Staged approaches
Equity approach: I Capability ~ M Equal per capita [ Greenhouse development rights Equal cumulative per capita [ Constant emissions ratio
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Net-zero and peaking emissions: 2°C vs 1.5°C

» Peaking emissions about 10 years earlier for developing countries
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Net-zero and peaking emissions: 2°C vs 1.5°C

» Peaking emissions about 10 years earlier for developing countries
» Peaking emissions 20% to 40% lower
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Average year of peaking emissions

2010

Net-zero and peaking emissions: 2°C vs 1.5°C

» Peaking emissions about 10 years earlier for developing countries
» Peaking emissions 20% to 40% lower
» Net-zero emissions brought forward more for developed countries
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Interactive website

[PARIS-EQUITY-CHECK .org

': PARIS EQUITY CHECK EQUITY MAP THE SCIENCE CREDITS
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Interactive website
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http://paris-equity-check.org/

Temperature assessment of the bottom-up Paris
emissions pledges

Under review with Nature Communications — please do not cite or distribute.



Which approach benefits each country?

= T

Least stringent approach (number of countries):
Capability (35) Equal per capita (5)  [€8i] Greenhouse development rights (41)

Equal cumulative per capita (44) [@;1 Constant emissions ratio (47) I No data

Under review with Nature Communications — please do not cite or distribute.



Modelling the current ‘bottom-up’ situation

‘Bottom-up’ allocation
Equity approach 1 I 2

A

Emissions

B

Coun try A
Equity approach 2

Count! 2

‘Bottom-up’ allocation:
each country follows the least
stringent of the two equity-approaches
2070 2090

2030 2050

Under review with Nature Communications — please do not cite or distribute.
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Hybriding ‘bottom-up’ distribution with ‘top-down’ goals

‘Hybrid’ allocation
Equity approach 1 _

Emissions

Equity approach 2
/

CountilS

‘Bottom-up enhancement"”:
an aspirational scenario is derived so that the ‘bottom-up’
allucatlnn matches the 2 “C scenarlu
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Under review with Nature Communications — please do not cite or distribute.




Comparison with current pledges
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Linking national and global ambition

Emissions change in % in over 2010 to 2030

150

100

50

Regional colours
P
e JF-
‘ ~_/

&

26

1.7

Individual lAM___— ]

scenarios & National allocation
o (fit of IAM scenarios)
NDC

= & range| 2.6 warming

(in°C)

4 Rgﬁge over |IAMs '

1.5°C 2°C 3°€ 4°C
Median warming of the IAM scenario allocated under the hybrid approach

5°C

Under review with Nature Communications — please do not cite or distribute.

China*

Russia*

G8+China*
sk
(np CRP)
Canada*

*NDCs
over 5.1 °C



Temperature assessment of countries” ambition
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Future works



Equitable mitigation support

GHG emissions
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Equitable mitigation support
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Equitable mitigation support
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Equitable mitigation support
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Thank you.
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