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Highlights on two research questions ‘@\ cn!'"fsgp polces

in Heterogeneous Societies

Can we improve the quantification of

differential climate change impacts on

different income groups?

- For specific types of climate change
impacts = tropical cyclones

—> Globally

How does global climate policy
interact with inequality and how can
negative effects for inequality be
alleviated from a global point of
view?




Spotlight 1: Income-specific vulnerability to
tropical cyclones in the U.S. (J. Hal3el, T. Vogt,

C. Otto)

Climate Change Impacts and Policies
in Heterogeneous Societies

o We empirically derive the vulnerability of five
U.S. income groups to hurricanes using:

1. a county-level database of damage reports
(97 events, 1996-2020),

2. the distribution of economic assets,
downscaled to a 10 km grid,

3. modeled hurricane wind fields on that grid.

« We define vulnerability as the relationship
between wind speed and the share of
destroyed assets in a grid cell.

If everyone in the USA was as vulnerable as
the poorest 20%, the hurricane losses
would be more than 90% higher.
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Spotlight 1: Income-specific vulnerability to
tropical cyclones in the U.S. (J. HaRel, T.

Vogt, C. Otto)

CHIPS

Climate Change Impacts and Policies
in Heterogeneous Societies

o We empirically derive the vulnerability of five
U.S. income groups to hurricanes using:

1. a county-level database of damage reports
(97 events, 1996-2020),

2. the distribution of economic assets,
downscaled to a 10 km grid,

3. modeled hurricane wind fields on that grid.

« We define vulnerability as the relationship
between wind speed and the share of
destroyed assets in a grid cell.

If everyone in the USA was as vulnerable as
the richest 20%, the hurricane losses
would be more than 40% lower.
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Spotlight 1: Income-specific vulnerability to
tropical cyclones in the U.S. (J. HaRel, T. (\(\, CHIPS
Vogt, C. Otto)

_ - Damage delta
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Spotlight 2: Temperature change has
differential effect on income groups (P. « )‘, Sr!-"cfsglmpd polces
Co"ins-sowah’ F. Piontek) in Heterogeneous Societies

Well known: non-linear impacts of temperature change on country-level economic growth
— increases between-country inequality
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Marginal effect on income growth
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Spotlight 2: Temperature change has differential
effect on income groups (P. Collins-Sowabh, F. « )‘, Sr!-"cfsglmpd Policies

Piontek)

in Heterogeneous Societies

What about within country inequality = effects for different income groups
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Spotlight 3: Global integrated assessment (.\

of climate policy pathways and impacts
under inequality considerations

N CHIPS

j Climate Change Impacts and Policies
in Heterogeneous Societies

NICE: REMIND:

e 12regions Economic e 12regions

e Aggregate damage function model \ e Aggregate damage function
e Simplified link between GDP, e Detailed energy system &

emissions and mitigation Emissions
costs

10 subregional income J—— / .

groups affected by damages change
and mitigation costs

technology-based
mitigation

Subregional distribution
affected by damages and
mitigation costs

Application:

* 1 socioeconomic scenario

e Different climate policy targets (1.5, 2°)
e Redistribution of carbon price revenues




Double benefits of climate policy (,} Sn!'"fsgp polces

in Heterogeneous Societies

Residual damages total 2030 2100
5
75- "
aé 20-
4
25- g @
10
g 8
00- 2
—_— h“"—_
EES R — 0 g —
'g g 25 . &
$5 : '1 g ' Fes
£ m-5.0° = B 6-
ci r 7
eT 75 0.4
o a
28 ;)
- E’ 50 02
Qe
25- g o- 2
2 0.0
0.0-
_\‘ a
02
25
. EUR MEA IND EUR MEA IND
2040 2080 2080 2100 2040 2060 2080 2100 region region
scen [ base M below2® WM 15° scen [ base M below2® M 15°

scen — base — below2® — 15°

REMIND model, Piontek et al. (in prep.)

11



Effect of inequality on optimal policy N CHIPS
pathways: more ambitious near-term ‘(j} Climate Change Impacts and Palides
m itigation n Hete:ogeneous Societies

1.5° below 2°
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REMIND model,
Piontek et al. (in

prep.)
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Redistributing carbon tax revenues (‘\(\ CHIPS
can alleviate inequality issues l Climate Change Impacts and Policies

in Heterogeneous Societies

Global carbon tax often as a tool for mitigation, but raises issues of justice (IPCC WG3,
AR5, chap 3)

Redistributing the carbon tax can alleviate inequality (Sterner, 2012; Metcalf, 2018;
Budolfson et al. 2022)

Policy discussion on loss and damages (COP27, Prime Minister of Antigua proposed a
“slobal carbon tax” on their profits as a source of funding for loss and damage).

We use the NICE integrated assessment model to assess how different ways of
redistributing the carbon tax (e.g. creating a global climate fund) may affect inequality
and poverty

Regional, global redistribution; or redistributing as a function of climate damages (loss and
damages)
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Global redistribution can reduce inequality, (\Ol gﬂt!elcfmsgeimpmmPo“des
especially in developing countries

in Heterogeneous Societies
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Global redistribution can reduce poverty in the T\ CHIPS
medium run (bUt mUSt be SupplementEd Q Climate Change Impacts and Policies

afte rwa rdS) in Heterogeneous Societies
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Spotlight 4: Disaggregate damage,
inequality and the social cost of carbon
(Young-Brun & Feindt, in prep.)

CHIPS

Climate Change Impacts and Policies
in Heterogeneous Societies

e Distribution of climate impacts
depends on pre-existing
inequalities:

e heat stress hits outdoor
workers more

e poorer households tend to live
in more flood-prone areas
* Most climate policy models neglect
heterogeneity in income channels
and inequality in damages
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How does inequality in income and damage
[ [ L3 \ cHIPS
channels affect future inequality and climate ‘ ). Cimate Change Impacts and Poices

pOI icy -? in Heterogeneous Societies
[ ]

e Decomposition of income inequality in capital and labor income

e Disproportionality of damages
Raw data used for aggregation to 12 regions

Labor income share of the first quintile, 2017, ILOSTAT Wealth Gini index, 2017, Credit Suisse (based on Davies et al., 2017)
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Young-Brun & Feindt (2023), in preparation
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Key ta kE'awayS ‘@ Srgelﬂpafcg@ Impacts and Policies

in Heterogeneous Societies

Income elasticity of labor damages

Channel-specific damages and
disproportionality of damages:

e Less reduction in global
inequality

 Mainly caused by increases of
within-region inequality

e Lead to higher social cost of
carbon

Stronger mitigation can avoid 2020 2050 2100 2020 2050 2100

increases in future inequality
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What iS this gOOd for? ‘@ gn!;!elcfafgelmpacrsand Policies

in Heterogeneous Societies

e Quantitative evidence of differential impacts of climate change for different income

groups:
* Increases the social cost of carbon = motivates climate policy

e Support policy design for adaptation and loss and damage
* Improves robustness of integrated assessment of transformation scenarios

e Evaluation of integrated transformation scenarios with distributional considerations

* Including inequality increases near-term mitigation ambition

e Climate policy benefits can be expressed in different dimensions

e Design of global policies to alleviate negative distributional effects of mitigation
e Future: global policies for adaptation
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N CHIPS

j Climate Change Impacts and Policies
in Heterogeneous Societies
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