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Global temperatures are rising

Global Temperature Change, 1880-2015

Global temperature increase has accelerated in recent decades.
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Global temperatures would likely rise by another 14.5°F (8°C) if
all remaining global fossil fuel resources were used

Estimated Temperature Impact of Combustion

Remaining fossil fuel resources are very extensive; unrestricted use would have huge effects on the climate.
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Temperatures and sea levels will rise from climate
change

Global Mean Surface Temperature for Selected Climate Scenarios, 2031-50 and 208 1—
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Temperatures and sea levels will rise from climate
change

Global Mean Sea Level Rise for Selected Climate Scenarios, 2010-2100
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Europe and the United States are historic polluters, but
developing countries like China and India are fastest-growing

emitters
Share of Cumulative CO, Emissions by Geographic Region, 1850-1990 and 1850-2017
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China and India’s share of cumulative global GHG
emissions is projected to grow substantially by 2100

Share of Cumulative Global GHG Emissions, 2010-2100 (Projected)

By 2100 China and India’s shares of cumulative global GHG emissions are expected to be 2.0 and 2.5 times as high as 2010 levels,
respectively, while the United States’ share of cumulative global GHG emissions is expected to fall to two-thirds of its 2010 level.
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Climate policy can have a big effect on temperatures

Historical and Projected Annual Global GHG Emissions under Selected Policy
Scenarios, 2010-2100
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GDP effects from climate change will not be shared
evenly

Climate Change Effect on per Capita GDP in 2100 by Country
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Source: Burke, Hsiang, and Miguel (2015); authors’ calculations.

Note: Country-level estimates for GDP per capita in 2100, Figure assumes RCP 8.5, which corresponds to Tﬁ
roughly 3.2°C to 5.4°C of warming. GDP loss is associated with the warming from a baseline of 1980-2010 H MILTON Institute for Economic
average termperatures. As explained in Burke, Hsiang, and Migual (2015), estimates include growth-rate effects FROJECT Stanford Palicy Research (SIEPR)
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Mortality impacts will be largest in equatorial
countries

Mortality Impacts from Climate Change in 2100 by Region
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Every U.S. state is projected to experience increasing
temperatures

Average Summer Temperature by U.S. State, Historical and Projected, Based on Current CO,
Emissions Trajectory

The number of states with average summer temperatures greater than 80°F (26.7°C) will increase from 3 to 31 by 2080-99.

Historical, 1981-2010 Projected, 2080-2099
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Poor counties in the United States will be hit
particularly hard

Economic Damages to U.S. Counties from Climate Change in 2080-99 by Quintile of
Economic Vitality Index
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U.S. economic activity is getting less energy-intensive

and less carbon-intensive

Energy Consumption Per Dollar of Real
GDP, 1973-2018
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Mote: GOP is measured in chained 2009 dollars. Btu refers to Brtish thermal unit. Energy
intensity is the amount of energy required to produce a unit of economic output.

Carbon Intensity of Energy Use by Sector,
1973-2018
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Renewables are a growing source of electricity

U.S. Electricity Generation by Fuel Source, 19962018
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Mote: “Aenewables” includes conventional hydropower, wind, wood biomass, wasie biomass, gecthermal, and solar.
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Renewables are getting cheaper

Change in Levelized Cost of Energy for Solar and Wind, 2010-17
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Mote: These estimates are for the unsubsidized costs (L.e., they do not include federal tax credits). Levelized cost / . .
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But the prices we pay for fossil fuels do not reflect
their social costs

Private and Social Cost of Energy for New Plants in 2023 (Projected)

At a carbon price of $100 per ton, hydroelectric power is the least expensive source of electricity.
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Sowces: EFC analysis based on data from Du and Farsons 2009: BIA 2013, 2014a, 2014b, 2015: BPFA 20154, 20150

2018a; FRED Economic Data 2046; Greenstone and Looney 2012; RS 2016; Marten, Kopits, Griffiths, Newbold, amd

Waoherton 2014, NREL 2014, Mational Acedemy of Sciences 2010,

MNote: CCS = carbon capture and storage; NGCT = natural gas combustion turbine; SCC = social cost of carbon. The

levelized cost of electricity & the present wvalse of the tolal cost of buldng and operating a generating plant over its THE -

economic life, converted to equal annusl payments. Costs are levelized in real dollars. Since the costs of renewables HAMILTOMN ; E PIC
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Much of U.S. infrastructure is vulnerable to the effects
of climate change

Bridges Identified as Vulnerable Due to Projected Climate Change, 2051-2100

Many vulnerable bridges are located in the eastern United States.

Number of bridges
Less tham 1,000 1,001-5,000 W 5.001-10,000 W 10,001-20,000 Il More than 20,000

Sowce: EPA 2015¢ " —
Mates: Estimated number of vulnerabie bridges in each of the 2-dight hydralogic unit codes (HUGs) of the contiguous LS. HAMILTON _& EPI C
in the period frem 2051-2100 under the Aeference scenario using the IGSM-CAM climate model. The map also shows the MR BRI PO B TITUTE

! - e A O INSTITUTE
percentage of inland bridges in each HUC that are vulnerable due 1o climate change. BROOKINGS AT THE UMIVERSITY OF CHICAGD



Investments in climate adaptation would greatly
lower the burden of climate change

Cost of Sea-level Rise and Storm Surge to Coastal Property, by Response

Adaptation investments would prevent trillions of dollars of cumulative costs related to sea-level rise and storm surge.
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Different places are exposed to very different climate
costs and risks

Projected Number of Days per Year with Heat Index Above 104°F for U.S. Cities
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Mote: Biue bars are on a y-axis with 2 maximum of 30 days. Red bars are on a y-axis with 8 maximum of 120 days. Days THE
with 8 heat index above 104°F are refemred 1o 85 “danger days” in Cimate Cantral report. Annusl sversge danger day count IL’!J\'IIL;T'QN g E PI c
based on current emizsions frends. Projected temperature and humidity calculstions come from Climate Central analysis . ENERGY POLICY ISTITUTE
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City-level investments in resiliency will be vital

Mortality Rate Ratios for Seniors during Days Percent of Seniors Who Do Not Use Air
of Extreme Heat, New York City Conditioning, New York City
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Infrastructure investment can be an important part of
stabilization policy

State and Local Infrastructure Contribution to Quarterly
Fluctuations in Real GDP, 1IS70-20I18
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Emissions abatement options have widely varying
costs

Average Abatement Costs for Selected Policy Options

Low estimate High estimate
Agriculture Reforestation 1 10
Agricultural emissions policies 51 67
Livestock management policies 73 73
Clean energy Renewable portfolio standards 0 195
Wind energy subsidies 2 266
Clean Power Plan 11 11
Renewable fuel subsidies 102 102
Low carbon fuel standard 102 2971
Sclar photovoltaics subsidies 143 2151
Energy efficiency Behavioral energy efficiency -195 -195
CAFE Standards -110 318
Cash for Clunkers 277 430
Weatherization assistance program 359 359
Fossil fuel Methane flaring regulation 20 20
Reducing federal coal leasing 34 70
Source: Gil Stock 2018; authors” calculations TA m———
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A U.S. carbon price would reduce emissions in the

short-term

Cumulative CO, Reductions for Selected Carbon Price Paths, 2020-30
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Mote: These values refer to the average estimates in Barron et al. 2018,
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More than 50 carbon pricing initiatives globally

Prices for Selected Carbon Pricing Initiatives
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Denmark, the point represents the carbon price for fossil fuels. For Finland, the point represents the price for fossil fuels except PROJECT anfU[-d Policy Research (SIEPR)
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But only 15% of all emissions are covered

Share of Global GHG Emissions Covered by Implemented and Scheduled Carbon Pricing
[nitiatives, 2000-20
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Mote: Emissions regarded as priced are those subject to an explicit price as part of a carbon tax or cap and trade system. HAMI!{}:E;:N Stan ford InSF'tUtE for Economic
Emissions subject to an indirect price through other regulatory policies are not considered to be priced. e Policy Research (SIEPR)
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Public investment in energy R&D remains well below
1970s and 1980s levels

Public Spending on Energy-Related Research and Development, 1974-2015

Public energy investments have followed a similar pattern across countries.

Spending per 1,000 units of GDP
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Recent spending on clean energy R&D has been flat

Current U.S. Clean Energy Research and Development vs. Mission Innovation Goals,
2010-20
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ergy efficiency, hydrogen energy, renewable energy, electricity transmission and distribution, nuclear, and ABPA-E. *Mission Innovation Goal™ shows
the path needed to achieve a doubling of clean energy R&D by 2020.
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Clean energy R&D investments require years to pay off

Annual Probability of Patent Citation from $1 Million of Additional Energy Research and
Development
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