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* Vision .c

- One day, the public discussion of policy issues will be grounded in an accurate
perception of the underlying economic principles and data.

* Mission
- NEED unites the skills and knowledge of a vast network of professional

economists to promote understanding of the economics of policy issues in the
United States.

* NEED Presentations

- Are nonpartisan and intended to reflect the consensus of the economics
profession.
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* Contemporary Economic Policy Issues
- Week 2 (6/13): Climate Change Economics (Andrew W. Stevens, University of
Wisconsin—Madison)
- Week 3 (6/20): Federal Debt and Deficits (Joseph Carolan, Oakland University)
- Week 4 (6/27): Economics of Immigration (Robert Gitter, Ohio Wesleyan)
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* Submit questions in the chat.

- I will try to handle them as they come up and/or address them during the
Q&A at the end of the presentation

* We will do a verbal Q&A once the material has been presented.

* Slides will be available from the NEED website tonight
(https://needelegation.org/delivered presentations.php).

{Pm NATIONAL ECONOMIC

EDUCATION DELEGATION

6/14/2024



® o
. . . ® ': °c
@dlts and Disclaimer oJoce,
e °
e °
[
* This slide deck was authored by: ¢
- Shana Mcdermott, Trinity University
- Sarah Jacobson, Williams College
- Sharon Shewmake, Western Washington University
* This slide deck was reviewed by:
- Jason Shogren, University of Wyoming
- Walter Thurman, North Carolina State University
* Disclaimer
- NEED presentations are designed to be nonpartisan.
- Itis, however, inevitable that the presenter will be asked for and will provide their
own views.
- Such views are those of the presenter and not necessarily those of the National
Economic Education Delegation (NEED).
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* Climate change science

* Impacts of climate change

* Economics of responding to climate change
* Addressing the sources of our emissions

* Climate change policy

* Policy in action
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@ First: What Is Economics? °

* Economics is about making choices under scarcity.

- Individuals and firms
* How do goods and services get allocated among entities in society?
* How is value created by trade?

* How do “market failures” restrict that value creation?
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@nomics Informs Almost Everything o

* Prices * Climate Change

* Incentives * International Trade

* Externalities * Immigration

* Cost-Benefit Analysis * Housing
* Growth * Education
* Inflation * Health Care

* Interest Rates * Gun Control
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ﬁow Can Economists Contribute to
inking about Climate Change?

* By assessing behavioral reactions to climate change.

* By measuring the damage and estimating the economic costs of
fighting climate change.

* By designing smart policies that minimize costs.
- Balance economic growth with GHG emission mitigation.
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* Emissions
* Mitigation (a.k.a. Abatement)
* Adaptation

* Damages
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(a) GHG emission pathways 2000-2100: All AR5 scenarios ...
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* Increased temperatures
- Sea level rise

- Storm surges
* Altered precipitation patterns
* More variable weather
* More / more powerful storms

e Carbon dissolves in ocean
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@se Changes Are Already Underway °

Local Climate: 37.78 N, 85.42 W

— 12-month moving average

Use
http://berkeleyearth.lbl.gov/

city-list/ to see the

temperature history of a city!

www BerkeleyEarth.org |

» . . I I ] !
Here s Lou Isv' e’ KY' 1760 1780 1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 202010.5

Data Table | Download Image

Climate Stripes
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* People grow and sell oranges for a price that at least
covers costs (supply).

* People will not pay more for them than what they
consider to be their value (demand).

* Prices let supply and demand balance out. The price
settles where:

# of oranges people want to sell = # of oranges people want to buy

This is the “right” number of oranges for society.

* Prices reflect scarcity and the social value of the
resource.
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@ctricity Is Different From Oranges

* Many sources of electricity generate
pollution.

* Pollution is an EXTERNALITY:

- aside effect (cost or benefit) that affects someone
else when something is bought or sold.

- This is a market failure.

* The price of electricity does not reflect all of
the costs.
- Electricity is too cheap.
- There is too much pollution.
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@ial Cost of Carbon

* Cost above price paid.

* The expected cost of damages from

each unit of greenhouse gas emissions.

* Current EPA estimate: ~$51 per metric .

ton of CO,.
- About $157/car per year.
- $32 Billion for all vehicles in the US.

* Social cost of carbon will increase over
time.
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* An externality occurs when market activity affects people outside of
a market.
- Market activity SPILLS OVER onto others.
- A negative externality occurs when a cost spills over.
- A positive externality occurs when a benefit spills over.
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* Negative Externalities: * Positive Externalities

- Heating your house - Education

Smoking Growing apples

Getting a dog Getting a vaccination

Pig farming Basic scientific research
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Set thermostat to: 63 degrees
l l 5.14/K0
1 ,
u ; Social cost = $.02/Kwh
Sls/KWh Set thermostat to: 65 degrees
The social cost of $.02/Kwh has been INTERNALIZED.
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Impacts of Climate Change
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Water Vapor

Sea Surface Temperature

Air Temperature Near Surface (Troposphe;e)ﬁ =

Glaciers and Ice Sheets

Ocean Heat Content
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@w These Impacts Affect Humans °

* Agriculture

* Fisheries

* Coastal damages

* Direct health effects, including
sickness and death
(temperature & drought; also
pollution)

* Indirect health effects (vector-
borne disease)

NATIONAL ECONOMIC

* Reduced fresh water availability
* Wildfires

* Shifting zones for important
ecosystems, and desertification

* Reduced worker productivity
* Increased violence

* Some of these may cause
human migration and/or
conflict

EDUCATION DELEGATION

6/14/2024

13



'.,. e oo
. ® o o
w Damages Will Vary Globally: ®e%°°
Yy y: ® o0
L3 . . .
Mortality as an Example *’
y p o °
Oslo .
i q;.;' Beijing ‘
Chicago l | Delhi
Sao Paulo
% Sydney
s @
-s00 0 S0 1000 - 50 1000 =500 0 500 1000
Full mortality risk of climate change in 2100 Full mortality risk of climate change in 2100
(deaths per 100,000) (deaths per 100,000)
Mortality rate impacts of climate change in 2100 under SSP3-RCP8.5 (deaths per 100,000)
IR }
1000 900 800 700 -600 -500 -400 -300 200 -100 O 100 200 300 400 500 600 700 800 900 1000
/=, NATIONAL ECONOMIC 277
EDUCATION DELEGATION
'.,. e oo
. . ® LN
Damages Will Vary in the US ®e%°%°
o o °
J '...
=R 2 AT g
Lo s‘ff;t“%{i?tf@‘*‘_" .. °
: ([
L

i

13 -10 -5 5 10 15 20 25 28
Total direct damages (% county GDP)

NATIONAL ECONOMIC
EDUCATION DELEGATION

28

6/14/2024

14



(]
@aptation Reduces Damages ®

* Adaptation: costly action that reduce damages from climate change.

* The net damage cost to society is the cost of adaptation plus the cost of
remaining damages.

* People and firms will take some actions on their own, up to the point
where they find it worthwhile.

* Some adaptation requires government involvement.

NATIONAL ECONOMIC
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@I Estate Markets

* Sea level rise
* Wildfire risk

* Extreme weather events
- Hurricanes
- Extreme rainfall
- Drought

* Water supplies, electricity
reliability

* Residential markets affected
* Turnover leading indicator
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* Perhaps you... °.
- Stay inside more.
- Turn on the air conditioning.
* Farmers may:
- Plant at different times.
- Plant new crops.
* Businesses may:
- Give outdoor workers water / shade breaks.
* Everyone might:
- Think about moving to a safer place.
NATIONAL ECONOMIC
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* Governments can help: “

- When collective action is less costly than
everyone acting alone.

- When individual action is not possible or likely.
- When some people can’t protect themselves.

* Sea walls
* Ecosystems that provide protection

* Supporting low-income and vulnerable
populations

* Moving residents of a town

NATIONAL ECONOMIC
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* Prices and costs influence * Avoid barriers to market ® .’
behavior. adjustment. |
- Where to live. - Trade barriers, immigration
- Where/when/what to plant. restrictions, federal flood
insurance, agricultural subsidies,
and zoning regulations.
»,;:I;;we Fhanging map oflhf_world’s win.e-growing regins’.
.Mm!maml
i
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* Tropical areas
* Low-lying coastal areas
* Low-income people
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Fig. 2. Spatial distributions of projected damages. County-level median
values for average 2080 to 2099 RCP8.5 impacts. Impacts are changes
relative to counterfactual “no additional climate change” trajectories.
Color indicates magnitude of impact in median projection; outline color
indicates level of agreement across projections (thin white outline, inner
66% of projections disagree in sign; no outline, 283% of projections agree
in sign; black outline, 295% agree in sign; thick white outline, state
borders; maps without outlines shown in fig. 52). Negative damages
indicate economic gains. (A) Percent change in yields, area-weighted
average for maize, wheat, soybeans, and cotton. (B) Change in all-cause
mortality rates, across all age groups. (C) Change in electricity demand.
(D) Change in labor supply of full-time-equivalent workers for low-risk
... jobs where workers are minimally exposed to outdoor temperature.
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coastal storms. (G) Change in property-crime rates. (H) Change
in violent-crime rates. (I) Median total direct economic damage across
all sectors [(A) to (H)].
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“The pictures pretty bleak. gentlemen. ...
The worlds climates are changing. the mammals
are taking over. and we all have a brain
about the size of a walnut.”
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Economics of Responding to
Climate Change
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1@=rnational Climate Policy Goals .o:::::
* Intergovernmental Panel on Climate Change (IPCC) .0:

- Global effort to fight climate change
- Reports on consensus of climate science, including economics

* IPCC reportin 2007:
- Recommended goal: < 2 degrees C (3.6 degrees F)
- Industrialized countries should reduce GHG emissions between 25% and 40%
below 1990 levels by 2020.
* 2016 Paris Agreement:
- Basic goal of 2 degrees C: requires 40-70% GHG reduction 2010 = 2050
- Reach goal of 1.5 degrees C: requires 70-95% GHG reduction 2010 = 2050

* IPCC reportin 2018:

- Temperature has already increased by 1.0 degrees C - Recommended: < 1.5C

NATIONAL ECONOMIC
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@ent Progress on Climate Goals

* IPCC’s Fifth Assessment Report
(2014)

- Goals from previous report (2007)
were met!

- ... but mainly because of the Great
Recession...

- ... which is not the preferred
method of reducing emissions.
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¢ow Economists Decide How Much to Fight .': o.
C

imate Change

* Cost Benefit Analysis

* Weigh:
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* Most economic models suggest the costs of keeping warming below ¢

2°C are relatively small.
- Costs amount to 1-4% of GDP by 2030.

* Costs of acting to keep warming below 2°C are almost certainly less
than future economic damages they would avoid.

- Damages estimated to be between: 7 - 20% of worldwide GDP.
* Caveats:

- Putting a monetary value on priceless things

- Inequality

- Uncertainty and risk
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“Itis: ‘better to be roughly rlght .
than precisely wrong.’

___,_,__..._._- —_—

“Tohn Maynard Keynes
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The changing map of the world’s wine-growing regions. .Q..
..
.DmugM/h-ulms
P st
[ Y ——
RS e s
'. 0. ®0%"°
s nomic Growth and Climate Change Action e%°:
. o o
re Compatible *.%%
o
(|

i

» Abating greenhouse gas emissions is costly...
... but climate change damages are even more costly.

* Economic growth comes with consequences that we have to deal
with, including climate consequences.

* Economies with environmental regulations can still be dynamic.

* Goal: design policies that reach climate goals at the least possible
cost.
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Reducing Emissions
AT ATEanoN SENRNN
'. .. ®0%°
bal Net Emissions '.’.:.:
Are What We Care About .'.‘.
o
L

* For climate impacts, we don’t care where they are emitted,
only how much.

- There may be other local impacts.

* Gross emissions (greenhouse gas sources): how much
greenhouse gases (including CO2) we put out.

* Greenhouse gas sinks: ways to pull CO2 out of the air.
- Existing: oceans, forests.

- Increase sinkage by planting trees, or other measures.
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Yel¥rces of the Global Flow of Emissions
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'rces of the Global Stock of Emissions ® o,
23 rich, developed countries are responsible .. Y
for half of all historical CO, emissions. o (]
United States Japan .
24.6% 89 ‘
3
=
S
Germany Italy Spain United Kingdom
55 15 0.9 44
Belgium = = Australia
07 2 3 ¢ 11
=z
Gre
/=, NATIONAL ECONOMIC 55" e "
»ﬂT’ EDUCATION DELEGATION [—

24



'.,. ® o o
® o o
f the Global Stock of Emissi ®e%°%°
rces o e GlobDa OCK OT Emissions ® o o
More than 150 countries are o ° PY
responsible for the other half. .. Y
China India Ukraine It?;ﬁ;naﬁto”al o
13.9% 32 18 e ROt e
Serb.
South Africa Mexico
13 5 |12
k<4
e
Iran Saudi Arabia Turkey § é § . e
i 25 0.9 0.6 é E : ; Nigeria
=
South Korea =&
11 Thailand Viet. Gl
Kazakhstan il Peru
08 Uzbekistan  pil. Argentina Cuba
0.4 05
Russia Poland Czechia 2l &
6.8% 1.6 0.7 2 g
)
NATIONAL ECONOMIC Romania 49
EDUCATION DELEGATION 0.5
' . o o0
@w Does This Look Per Capita (Per Person)? o '.°.°
. ° ®
¢. Net anthropogenic GHG emissions per capita (] ..
and for total population, per region (2019) ® Py
North America ¢
Australia, Japan and New Zealand B Fossil fuel and industry
% Eastern Europe and West-Central Asia (CO,FFI)
s Middle East "
= Net CO, from land
é 15 Eastern A5|a. - ‘ use, land use
g Latin America and Caribbean change, forestry
S Europe (CO;LULUCF)
£ 10
South-East Asia and Pacific 55
é = Other GHG emissions
B Africa
E
o Southern
2 ) Asia
iz .
0 2000 4000 6000 8000
#=, NATIONAI X -
,ﬂ'r. EDUCATIO}N. _ ... ._.. Population (millions) 50

6/14/2024

25



® o oo
. . ........
al US Greenhouse Gas Emissions OO
e ©°
L Ll
[ ]
by Economic Sector in 2020 e
Agriculture L4 e
10%
\
Commercial & J
Residential o
13%
' Transportation
29%
Electricity
25%
Total Emissions in 2019 = 6,558 Million Metric Tons of CO2
’ gsaég'?:élﬁ EECL%ESTTAS equivalent. Percentages may not add up to 100% due to
independent rounding.
(]
. 0% %"
Electricity Sources YOG
billion kilowatthours . [ ] [ ]
The share of electricity ) [ ]
6,000 generation from . [ )
renewables doubles
[ J
L

i

NATIONAL ECONOMIC
EDUCATION DELEGATION

5,000

4,000
renewables

3,000

natural gas

2,000

1,000 nuclear

coal

2010 2020 2030 2040 2050

6/14/2024

26



ch Emissions Should We Cut?

List all possible ways to reduce emissio

Figure out how much each can reduce i

reduced

abatement cost curve”)
- = Tackle first the cheapest ones!

NATIONAL ECONOMIC
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Figure out how much each costs per unit of emissions

Line them up in order: cheapest to costliest (“marginal
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(Don’t trust these numbers, this is just to show the idea) ....:
o

V2.1 Global GHG abatement cost curve beyond BAU - 2030

Abatement cost .
€ per tCO,e Reduced slash and burn agriculture
; conversion

80 Reduced pastureland conversion
_Lighting — switch incandescent

60 f to LED (residential)

r~Appliances electronics

40 lotor systems efficiency
5 ( 1st generation biofuels

Gars full hybrid

Grassland management

’—Qrganic soils restoration

Coal CCS new build:

Coal CCS relmm—| “

Gas plant GCS retrofit:
Iron and steel CCS new huild~‘ \‘

0
10 15 20 2
MI1I1TE .
eothermal
-40 Rice management
| Small hydro
b Waste recycling
80 | Efficiency improvements other industry
Landfill gas electricity generation
=100 + linker substitution by fly ash
120 | Building efficiency new build
Insulation retrofit (residential) Pagiured
-140 | Tillage and residue management Degraded
ropland nutrient management L Nuclear

-160 - Cars plug-in hybrid

180 L Retrofit residential HVAC

2nd generation biofuels

200 L “Appliances residential

NATIONAL ECOI|
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35 38
Abatement potential
GICO,e per year
Solar CSP
Reduced intensive
agriculture conversion
High penetration wind
Solar PV
ow penetration wind
egraded forest reforestation
land afforestation
land restoration

Note: The curve presents an estimate of the maximum potential of all technical GHG abatement measures below €80 per tCO,e if each lever

was pursued aggressively. It is not a forecast of what role different abatement measures and technologies wil play.

Source: Global GHG Abatement Cost Curve v2.1
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wer Estimated Abate

Mitigation options

Wind energy

Solar energy

Bioelectricity

Hydropower

Geothermal energy

Nuclear energy

Carbon capture and storage (CCS)

Bioelectricity with CCS

Reduce CH: emission from coal mining
L Reduce CH; emission from ol and gas

Energy

Carbon sequestration in agriculture
Reduce CH: and N;0 emission in agriculture

em:

0

|

°® ® ° o. °.°
ment Cost Curve ®e%°%:
toznet reduction (jozo) GHCO-eq yr . () .. ® .

Reduced conversion of forests and other eco:
Ecosystem fi f i
Improved sustainable forest management
Reduce food loss and food waste

L Shift to balanced, sustainable healthy diets

AFOLU

Avoid demand for energy services

Efficient lighting, appliances and equipment
New buildings with high energy performance
Onsite renewable production and use
Improvement of existing building stock
Enhanced use of wood products

Buildings

NATIONAL ECONOMIC

Net lifetime cost of options:

I Costs are lower than the reference
0-20 (USD tCO,-eq™)

I 20-50 (USD tCO;-eq™)

I 50100 (USD tCOr-eq™)

I 100200 (USD tCOz-eq”)
Cost not allocated due to high
variability or lack of data

~——— Uncertainty range applies to
the total potential contribution
to emission reduction. The

EDUCATION DELEGATION

individual cost ranges are also
associated with uncertainty

@wer Estimated Abatement Cost Curve

[ Fuel efficient light duty vehicles
Electric light duty vehicles

Shift to public transportation

Shift to bikes and e-bikes

Fuel efficient heavy duty vehicles
Electric heavy duty vehicles, incl. buses.
Shipping — efficiency and optimization
Aviation — energy efficiency

L Biofuels

Transport

[ Energy efficiency
Material efficiency
Enhanced recycling
Fuel switching (electr, nat. gas, bio-energy, Hz)
Feedstock decarbonisation, process change
Carbon capture with utilisation (CCU) and CCS
Cementitious material substitution

L Reduction of non-CO, emissions

Industry

[ Reduce emission of fluorinated gas
Reduce CH: emissions from solid waste

Other

Reduce CHs emissions from wastewater

NATIONAL ECONOMIC

Net lifetime cost of options:

I Costs are lower than the reference

I 0-20 (USD tCO-eq)

I 20-50 (USD CO--eq)

I 50-100 (USD tCO,-eq”)

I 100-200 (USD tCOreq”)

0 Cost not allocated due to high
variability or lack of data

~——— Uncertainty range applies to
the total potential contribution
to emission reduction. The
individual cost ranges are also
associated with uncertainty

GtCO:-eqyr’

%ﬁ,
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o
* Difficult to project future costs for new technology
- Costs of renewables have been dropping fast
* Investments in research and development and
infrastructure (e.g., EV charging) can lower future costs
* Barrier to expanding renewable energy: intermittency
- Battery technology under development
) A s
'. .. o. °.°
@engineering and Carbon Capture ‘.'.:.:
°
e ©
([
* Technical pathways to reduce climate change without .o‘

{Pm

reducing emissions

e Carbon capture: captures CO2 emissions and stores them or
“utilizes” them (for energy, pressure, etc.)
- Not yet proven at scale

* Solar geoengineering: make the atmosphere reflect more
light to regain earlier thermal balance
- Totally theoretical
- Potentially risky
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sil Fuels Dominate U.S. Energy Production o o,
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Energy consumption by sector Energy consumption by fuel o
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sjicative Solar Costs Over Time oJoce,
e °
USD/MWh o °
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d Turbines Have 100 Times More Power '.'.'.:
. s ° o
Generation Capabilities Than 30 Years Ago ® e
Year ) 1980 - 1990 1990 - 1995 2000 - 2005 201 Eiffel Tower . ‘
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@Ilenges with Renewable Energy YOG
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o
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* [t’s intermittent - only produced
if there is sun or wind.

* Energy is needed all day and
night, with peak times.

* Limited w/o storage.

- Creative storage options are under
development.
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@cies That Reduce Emissions Directly 'o:.:.:
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* Command and control regulation

- Emissions standards or limits (e.g., Clean Water Act discharge limits)
- Tech standards (e.g., require scrubbers on power plants)

* Incentive-based policies
- Putting a price on emissions — leveling the playing field!
o Tax or cap & trade
o Subsidizing green energy (e.g., feed-in tariffs)

{Pm NATIONAL ECONOMIC
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minimum fuel economy standards.

* Horse Race
- Tax on fuel applies to ALL vehicles, not just new.
- Rebound Effect:
o Driving a more efficient vehicle lowers the cost per mile driven
* |eading to more miles driven.
- Slower turnover of inefficient vehicles: higher cost of new.

* Summary

- Agiven level of emission reductions costs 3-14 times more with CAFE standards than
under a comparable carbon tax.

NATIONAL ECONOMIC
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@
R
mmand and Control o o,
vs. Incentive-Based Regulation e
([
* Efficiency ¢
- Both can achieve the same amount of emissions reduction.
- Incentive-based policies can achieve emissions reduction at much lower cost.
* Equity
- Both have may regressive impacts (low-income families bear costs that are a
larger percent of their incomes vs hi-income families)
o However, new evidence increasingly questions this.
- Cap and trade and carbon tax can generate revenues that can be used to
offset the regressivity.
o E.g.: “carbon dividend”
- Command and control regulations do not.
NATIONAL ECONOMIC 65
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@iaency: CAFE vs Carbon Tax o o,
, ° o
* CAFE = Corporate Average Fuel Efficiency ...
- A fuel economy standard mandating that an auto-maker’s vehicle fleet must meet e
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w Does a Carbon Tax Work? oJoce,
0.0.
o
|
* Choose activities to be covered (e.g., electricity sector, all emitters, etc.).
* Set tax level.
- Optimally, it represents the social cost of polluting.
* Polluters must pay a tax for every unit emitted.
- Polluters with low abatement costs will abate to avoid the tax
- Polluters with high abatement costs will pollute and pay the tax
NATIONAL ECONOMIC 7
EDUCATION DELEGATION
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@w Does Cap and Trade Work? olele,
0. o
e °

* Choose activities to be covered (e.g., electricity sector, all emitters, etc.). ‘.
* Set maximum emissions level (“cap”).

* That many pollution permits are issued.
- Can be auctioned off or given to polluters

* Every polluter in a covered sector must have a permit for every unit of
pollution.

* Polluters buy and sell (“trade”) permits on a market as they wish.

- Polluters with low abatement costs will make / save money by abating and selling /
not buying permits

- Polluters with high abatement costs will buy permits and pollute

{Pm NATIONAL ECONOMIC
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GHG REDUCTION OPPORTUNITIES WIDELY DISTRIBUTED - 2030 MID- ..
RANGE CASE B Abatement costs <§50/ton ‘
Cost Real 2005 dollars per ton COze Commercial Residential
100 =
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Permit Price
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Buy permit
or pay tax

CAP
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@bon Prices: the Good and Bad '.: Se.
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o
* Good: ¢
- Provide price signal to lower emissions.
- They yield low-cost reductions in emissions.
- They spur innovation in clean technologies.
* Bad:
- Firms might leave to flee regulation.
- It is necessary to monitor emissions.
- Potentially regressive
o Costs may weigh more heavily on low-
income households.
NATIONAL ECONOMIC
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IMPACT OF CARBON DIVIDENDS ON U.S. FAMILY INCOMES 0.'
(|

10

8

OIII.--_

o

% gain (loss) of income
N £

Lowest Highest

Decile
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@bon Tax and Cap & Trade: the Differences 'o'.’.:
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@bon Tax and Cap & Trade: the Differences 'o'.’.:
0....
Carbon Price Certain Uncertain
Emissions Uncertain Certain

Ease of Implementation May be easier to implement

Additional concerns

NATIONAL ECONOMIC
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1) Always generates revenue
2) May require legislation to
change

3) Predictability

1) Susceptible to lobbying.
2) Only generates revenue if
government sells permits.
3) Cap can be changed by
regulator.

4) Less certainty over future.
5) Regulations reduce efficacy of
Cap & Trade
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@ Other Thing: Cap and Trade vs. Carbon Tax 'o:.:.:
e °
* Emissions regulations and Cap and Trade can work at cross ‘.’
purposes. L
- Regulations that lower emissions from big polluters...
o Lower the demand for permits
o Lowers the price of permits
o Reduces incentives for other industries to cut emissions
* Regulations can undermine the effectiveness of Cap and Trade.
* The same is not true of a carbon tax.
- Though regulations might cut tax revenue, revenue is not the goal of the
carbon tax.
NATIONAL ECONOMIC 75
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* A doubling of the price of coal-fired electricity.
- Makes solar, wind, and nuclear much more attractive from a cost perspective.

» Add $230/year to the cost of driving a gasoline-powered car.

- Makes walking, biking, carpooling, public transportation much more
attractive.

* Add $1/year to the cost of banking services.

* The current average price of carbon emissions is just $2.
- This...has virtually no effect.
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- mples of Other Policies that Reduce ®e%°%:
[ . . .
Emissions ® e
* Research and development subsidies .q

* Renewable energy mandates (e.g., renewable portfolio standards)

* Energy efficiency mandates and subsidies (e.g. CAFE fuel economy
standards)

* Grid / infrastructure improvements
* Public transportation

* Land use / zoning policies

NATIONAL ECONOMIC
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: nta and Barcelona Have Similar Populatio. '°:':°
but Very Different Carbon Productivity .'.‘.

Built-up area

Built-up area

~§.‘ 2
Population Urban area Transport carbon emissions Population Urban area Transport carbon emissions
25 4,280 75 2.8 162 0.7
million Kkm?2 tonnes CO_/person million Kkm? tonnes €O, /person

(public + private transport) (public + private transport)
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Source: New Climate Economy Report, 2014
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pact and Connected Urban Pathways Can Go @ e e e
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nd-in-hand with Economic Growth °.°
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Climate Change Policy in Action
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Data last updated December, 01 2017 . .
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@ and Trade Policies Around the World

Summary map of regional, national and subnational carbon pricing initiatives SEAWS
[] implemented

[[] scheduled
[[] under consideration

TYPE OF INSTRUMENT
[] carbontax

B es
[[] Undecided

TYPE OF JURISDICTION
[[] National

[[] Regional

[[] subnational

e e : ETS = Emissions Trading System = Cap and Trade

p NATIONAL evunumiv
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Source: World Bank - Carbon Pricing Dashboard

i

@opean Union’s Emissions Trading Scheme

4%

of global
greenhouse gas
emissions

Circa 2005
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@fornla’s Cap and Trade System: 2012+ ®e%°%:
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@fornia’s System Is Flexible 'o'.:.:
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* California’s goals:

- Reduce emissions to 1990 levels by
2020

- An 80% reduction in emissions from
1990 levels by 2030
* California’s Tools:
- Cap and Trade
- Renewable Portfolio Standard
- Clean Cars Program
- Low Carbon Fuel Standard
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Gl: the Regional Greenhouse Gas Initiative ®e %e’e.
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* Participants: Connecticut, Delaware, Maine, Maryland,
Massachusetts, New Hampshire, New York, Rhode Island, and
Vermont
- 7% of US emissions
* Covers power plants
* First implemented in 2009
* Caused emissions reduction of 24% below what they would have
been
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CARBON TAXES
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@rldwide Carbon Taxes '.: Se.
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carbon tax
programs
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national
jurisdictions
covered
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* Tax the pollution we do not
want, and return the money
for what we do want —
money in people’s pockets,

jobs and investment. ?
- B.C. Government - Carbon Tax Brochure
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Started
In 1991

Currently at $140/ton
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* Climate Leadership Council

* Citizens Climate Lobby

* States and municipalities:
Washington state, Oregon,
Washington, DC
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* Climate change is real, is caused by human actions, and has impacts
we’re already feeling.
* We need to reduce emissions to balance the costs of action against
the costs of inaction.
* Scientists and the IPCC recommend that we work to keep warming
below 1.5 degrees celsius.
- Economists believe that this goal is well worth the costs!
AT7) EDUCATION DELEGATION
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@mmary — continued oJoce,
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* There are many ways to reduce emissions.
* Economics-inspired policies can help us do this at the lowest cost.

* Taxes and cap and trade are proven effective tools to fight climate
change!

* Other tools may also be necessary.
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*“ Economic policies will be
central to accomplishing

the goals we choose.”
- Harris and Roach (2007)

@t week: Who Holds US Debt? %

Japan 1,104
China, Mainland
United Kingdom
Belgium
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Switzerland
Cayman Islands

Canada
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Source: US Department of the Treasury, April 2023
Graph by: National Ec ic Education Delegation (www.NEEDelegation.org)
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@nk you!

Any Questions?

www.NEEDEcon.org
Andrew W. Stevens, Ph.D.
awstevens@wisc.edu
Contact NEED: info@NEEDEcon.org

Submit a testimonial: www.NEEDEcon.org/testimonials.php

Become a Friend of NEED: www.NEEDEcon.org/friend.php
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