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* Vision ®e

- 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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o Are We?

* Honorary Board: 54 members
- 2 Fed Chairs: Janet Yellen, Ben Bernanke
- 6 Chairs Council of Economic Advisers

o Furman (D), Rosen (R), Bernanke (R), Yellen (D), Tyson (D), Goolsbee (D)
- 3 Nobel Prize Winners

o Akerlof, Smith, Maskin
* Delegates: 649+ members
- At all levels of academia and some in government service
- All have a Ph.D. in economics
- Crowdsource slide decks
- Give presentations
* Global Partners: 48 Ph.D. Economists
- Aid in slide deck development
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@ere Are We?

1-5 Delegates
. 6-10 Delegates
. 11-20 Delegates
B 21+ Delegates
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@llable NEED Topics Include: ®e%°%:
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* Coronavirus Economics * Immigration Economics 0.
* US Economy * Housing Policy
* Climate Change * Federal Budgets
* Economic Inequality * Federal Debt
* Economic Mobility * Black-White Wealth Gap
* Trade and Globalization * Autonomous Vehicles
* Minimum Wages * US Social Policy
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* Contemporary Economic Policy ¢

Week 2 (2/15):
Week 3 (2/22):

Week 4 (3/1):
Week 5 (3/8):

Week 5 (3/15):
Week 6 (3/22):

NATIONAL ECONOMIC
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US Economy & Coronavirus Economics

Climate Change Economics (Simone Wegge, CUNY)
Immigration Economics (Roger White, Whittier College)
Infrastructure Economics (Mallika Pung, Univ. of New Mexico)
Trade and Globalization (Alan Deardorff, Univ. of Michigan)
The Black-White Wealth Gap (Me)

2/25/22



* Please submit questions in the chat.

- 1 will try to handle them as they come up, but may take them in a bunch as
time permits.

* We will do a verbal Q&A once the material has been presented.
- And the questions in the chat have been addressed.

* OLLI allowing, we can stay beyond the end of class to have further
discussion.

NATIONAL ECONOMIC

@mitting Questions °
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Climate Change Economics

Simone Wegge, Ph.D.
CUNY, College of Staten Island & Graduate Center
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@dits and Disclaimer ®

* 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

NATIONAL ECONOMIC
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Thinking about Climate Change? o ®
|
* 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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Climate Change Science
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@: Atmospheric Greenhouse Effect ®e%°%.
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Atmosphere
Light reflected back
onto earth
Light_ reflected back
AT NOTLONA SSoNome
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hat Do Greenhouse Gas Emissions ®e% %,
)
Do to the Planet? *.%
[
* Increased temperatures 9
- Sea level rise
- Storm surges
* Altered precipitation patterns
* More variable weather
* More / more powerful storms
 Carbon dissolves in ocean
NATIONAL ECONOMIC 16
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alogy: How Many Oranges Does Society Want?

* 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.
NATIONAL ECONOMIC

(]
Much Pollution Does Society Want? °

EDUCATION DELEGATION

18



T 0 ¢ 0o
® o o .,
Markets that Function Poorly ®elere.
)
Market Failures: True cost of a good is not reflected in its price .. ‘.
(|

Example: Use of plastic bottles (negative externality)
Example: Your neighbor’s enjoyment of your flowers (Positive externality)

ﬁ NATIONAL ECONOMIC
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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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@dressing a Negative Externality °

o
O
Set thermostat to:
—————————

68 degrees

! l I 518/
apannnaan Social cost = $.02/Kwh
munieENER .I

h :
S'ls/KWh Set thermostat to 65 degrees

The social cost of $.02/Kwh has been INTERNALIZED.

#®, NATIONAL ECONOMIC 21
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@tricity 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.

NATIONAL ECONOMIC
EDUCATION DELEGATION
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* Take a moment to write into the chat box a situation in which some

market activity creates either benefits or costs to someone outside
of the market

o Example 1: in the market for electricity, the cost of carbon emissions is
borne by everyone, even people who do not use electricity

o Example 2: in the market for vaccinations for the measles, the benefit of
you being vaccinated against the measles is that you cannot pass the

disease on to others, so there is a public health benefit, a benefit to
others

ﬁ NATIONAL ECONOMIC
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Impacts of Climate Change
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Sea Surface Temperature

Sea Ice

Ocean Heat Content

NATIONAL ECONOMIC

Glaciers and Ice Sheets
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Temperature Over Land
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 Agriculture

* Fisheries

* Coastal damages

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

* Indirect health effects (vector-
borne disease)

NATIONAL ECONOMIC

@N These Impacts Affect Humans

» 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
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@aptation Reduces Damages

* Human adaptations are costly actions that can reduce
damages from climate change.

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

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

* Some responses require government involvement: large-
scale actions or actions with shared benefits.

* Adaptation is already underway.

NATIONAL ECONOMIC
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@ividual-Level Adaptation Examples

* Do you behave differently on a hot
day?

- Write what you do differently in the
chat

Staying inside more.

Turn on the air conditioning.
Plant at different times.
Plant new crops.

Think about moving.

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

ﬁ NATIONAL ECONOMIC
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@rket Based Adaptation °Joe,
o
* Prices and costs influence * Avoid barriers to market ‘.’
behavior. adjustment. L
- Where to live. - Trade barriers, immigration
- Where/when/what to plant restrictions, federal flood
insurance, agricultural subsidies,
and zoning regulations.
" The changi f th ld’s wine-growi ions.. ’
& :@ec anging map of the world’s wine-growing reglng
- ; -
@ ororrenon
P soieans
[ Y ere——
NATIONAL ECONC . 5 - .
EDUCATION DELEGATION
30

15



2/25/22

([ J
@st Vulnerable People and Places ®

* Tropical areas
* Low-lying coastal areas
* Low-income people

/=, NATIONAL ECONOMIC = (o [ —
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®al Estate Markets

e Sea level rise
e Wildfire risk

* Extreme weather events
- Hurricanes
- Extreme rainfall
- Drought
* Water supplies, electricity
reliability
* Residential markets affected
* Turnover leading indicator

NATIONAL ECONOMIC
EDUCATION DELEGATION
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https://en.wikipedia.org/wiki/Tidal_flooding
https://creativecommons.org/licenses/by-sa/3.0/
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@jected Effects Vary Across the U.S. but Are.'.. °:::'
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Estimated at 1.2% of GDP per 1C Increase ® e
 J

L

Byuie e =5 ry O e T, Fig. 2. Spatial distributions of projected damages. County-level median
it G O % : T o values for average 2080 to 2099 RCP8.5 impacts. Impacts are changes
A5

wil g ey I L . " . . .
A@‘ ”‘-ii‘mw" ‘m‘ e 7 relative to counterfactual “no additional climate change” trajectories.
'"*l‘.—‘ A Color indicates magnitude of impact in median projection; outline color
T T—

R indicates level of agreement across projections (thin white outline, inner
“Agrciturlyields (5 change) Mortalty {change in deaths per 100K Energy expenditurs Ghchange) 66% of projections disagree in sign; no outline, 283% of projections agree

b ‘%‘ S E ;-EL- in sign; black outline, 295% agree in sign; thick white outline, state
%ag'iﬁﬁjﬁ iy ‘!E borders; maps without outlines shown in fig. S2). Negative damages
| i i iR indicate economic gains. (A) Percent change in yields, area-weighted

o Lo % average for maize, wheat, soybeans, and cotton. (B) Change in all-cause
mortality rates, across all age groups. (C) Change in electricity demand.
Lowsrisklabor (o change) Figh ik labor (% change) (D) Change in labor supply of full-time-equivalent workers for low-risk

jobs where workers are minimally exposed to outdoor temperature.
(E) Same as (D), except for high-risk jobs where workers are heavily
exposed to outdoor temperatures. (F) Change in damages from
coastal storms. (G) Change in property-crime rates. (H) Change

T T— [T —— — T — in violent-crime rates. (1) Median total direct economic damage across
Property crime (% change) Violent crime (% change) Total direct damages (% county GDP) all sectors [(A) to (H)].
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Damages Will Vary Globally: ®0%°%"°
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ortality as an Example °°
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* 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 $32 Billion for all vehicles in the US.
* Social cost of carbon will increase over
time.
AT NaTeoNaL EGoNomC
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“The pictures pretty bleak, gentlemen. ...
The world's climates are changing, the mammals
are taking over, and we all have a brain
about the size of a walnut.”
NATIONAL ECONOMIC
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Economics of Responding to
Climate Change
AT NoionNak Eaonome
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@rnatlonal Climate Policy Goals ®e%°%
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* Intergovernmental Panel on Climate Change (IPCC) .. °
- Global effort to fight climate change ..
- Reports on consensus of climate science, including economics
* IPCC report in 2007, 4" report:
- 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 report in 2021, Part 1 of 6" Report:
- “Unless there are immediate, rapid, and large-scale reductions in greenhouse gas emissions,
limiting warming to 1.5°C will be beyond reach.” Ko Barrett, NOAA & IPCC Vice-Chair
NATIONAL ECONOMIC
EDUCATION DELEGATION
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@w Economists Decide How Much to Fight ':°.°.:
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Climate Change ®.0
"
* Cost Benefit Analysis
* Weigh:
AT NoionNak Eaonome
39
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@nomic Growth and Climate Change Action '.'.:.:
. (
Are Compatible e
[
[ |

* 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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Addressing the Sources of Our
Emissions
AT NOTLONA SSoNome
41
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bal Net Emissions ‘.'.:.:
Are What We Care About .0,‘.
[
[ |

* 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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@urces of the Global Flow of Emissions

170 Years of CO, emissions
Developed countries

—l Other countries

Russia

European Union and

United Kingdom

United States

India

Other developed

P NZ | I i
4||’ [ =0 1900 1990

2000

2020 T 43
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@urces of the Global Stock of Emissions

23 rich, developed countries are responsible
for half of all historical CO, emissions.

United States
24.6%
Germany Italy Spain
55 15 0.9
Belgium e X
0.7 =
2 2 s
2 a 8
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Netherlands  Greece
0.7
Finland

United Kingdom
44

Canada 2.0

Japan
39

Australia
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@urces of the Global Stock of Emissions ®e%"°%
More than 150 countries are o ...
responsible for the other half. .. ®
China India Ukraine {?atﬁ;naﬂ?nal (]
13.9% 32 18 e (el e
Serb.
South Africa Mexico
13 < 12
=
8
Iran Saudi Arabia Turkey § s 8 | AEEiD
1.1 0.9 0.6 § % 5 ‘j;J: Nigeria
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0.4 0.5
Russia Poland Czechia z g
6.8% 16 07 § g
=] @
NATIONAL ECONOMIC omania
m EDUCATION DELEGATION o5 *
45
T 0 ¢ 0o
isgi [ .o %’
| U.S. Greenhouse Gas Emissions by %%
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Economic Sector in 2018 Aerurere .0
A\ o.
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Residential
12% Y
Transportation
28%
Electricity
27%
U.S. Environmental Protection Agency (2020). Inventory of U.S.
NATIONAL ECONOMIC Greenhouse Gas Emissions and Sinks: 1990-2018
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Energy consumption by sector Energy consumptionby fuel ()
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Electricity Sources %%
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* List all possible ways to reduce emissions
* Figure out how much each can reduce in total
* Figure out how much each costs per unit of emissions reduced
. . . . ‘l L]
* Line them up in order: cheapest to costliest (“marginal
”
abatement cost curve”)
- = Tackle first the cheapest ones!
#®, NATIONAL ECONOMIC
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s bal GHG Abatement Cost Curve 0%
Abatement cost ) Gas plant CCS retrofit. . . [
€pertCO.e E:Sf:ri?ozlash and bum agricuture Iron and steel CCS new buil [ ) o
8 o Reduced pastureland conversion Goal CCS new bul o ®
60 _:.olglrlggg(;zi\ggtr:]l:ialrlzcandescem Grassland management Coal CCS retrofit . ‘
‘Appliances electronics rganic soils restoration
40 lotor systems efficiency
15" generation biofuels
20 ’—Mﬂ- Cars full hybrid F
. . o
Lighting 20l 5 10 L 15 20 2 0 35 38
Appliances wl Ri::‘:‘:::;'emem Ao per your
Hybrid cars Small hydro Solar CSP
60 Waste recycling Reduced intensive
80 F Efficiency improvements other industry agriculture conversion
Landfill gas electricity generation High penetration wind
-100 linker substitution by fly ash LSoIa! PV‘ ion wind
o o . " Ow penetration win
-120 u||§mg eﬂmgncy new t,w”d egraded forest reforestation Solar?
Insulation retrofit (residential) L pastureland afforestation
-140 Tillage and residue management L Degraded land restoration Wind?
ropland nutrient management L Nuclear
-160 Cars plug-in hybrid
180 - Retrofit residential HVAC
-2 generation biofuels
200 - -Appliances residential
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 will play.
Source: Global GHG Abatement Cost Curve v2.1
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o
eneration Capabilities Than 30 Years Ago *.’
o
Year 1980 - 1990 1990 - 1995 2000 - 2005 201 Eitfel Tower ‘
Rotator diameter 17m 30 m 100 m 126 N
Ratlng 75 kW 300 kW 3,000 kW 7,500 kW
340 -
320 4
300
280
260
240
220 4
200
180
Hub Height (m) 60
140 -|
120 4
100 -
80
60 o
40 i
22 4 %: |
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* It’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 b
development.
AT NoionNak Eaonome
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Climate Change Policy
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@icies That Reduce Emissions: Directly :

* Regulation (Command and Control) L

- Emissions standards or limits

o E.g., CAFE standards (CAFE: Corporate Average Fuel Economy)
- Tech standards (e.g., require scrubbers on power plants)

* Market-oriented policies (Incentive-based)
- Putting a price on emissions
o Subsidizing green energy (e.g., feed-in tariffs)
oTax OR Cap & Trade

NATIONAL ECONOMIC 55
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mmand and Control Regulation ®e’e:
vs. Incentive-Based Regulation .’

* Efficiency
- Both can achieve the same amount of emissions reduction.
- Incentive-based policies can achieve emissions reduction at much lower cost.
o Example: CAFE Standards vs Carbon Tax: Tax is significantly more efficient.

* 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. Command and control regulations do not.

o E.g.: “carbon dividend”

NATIONAL ECONOMIC 56
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@w Does a Carbon Tax Work? o 0,
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e
* 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
AT NaTeoNaL EGoNomC 57
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@w Does Cap and Trade Work? olele,
0.0.

* 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
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@mples of Other Policies that Reduce ®e%°:
_ )
Emissions o ®
* Research and development subsidies ..
* 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
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Climate Change Policy in Action
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@forma’s Cap and Trade System: 2012+ ®e%°%.
*.%
o °®
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0.7%
of global
greenhouse gas
emissions
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@fornia’s System Is Flexible ‘.: Se.
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* California’s goals:

- Reduce emissions to 1990 levels by
2020

- An 80% reduction in emissions from
1990 levels by 2030

e California’s Tools:
- Cap and Trade

- Renewable Portfolio Standard
- Clean Cars Program

- Low Carbon Fuel Standard

-
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jected trends in California’s emissions 0%
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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!
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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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Foreign-born population estimates, 2017 .. ([ J
e °®
Unauthorized immigrants Lawfulimmigrants o
10.5 million (23%) 35.2 million (77%) e
Categories of the total number
. . . . Naturalized
of immigrants in the United States. oltizens
20.7 million
(45%)
Lawful
permanent
residents
12.3 million
(27%)
Temporary lawful
residents
2.2 million (5%)
Total U.S. foreign-born
population: 45.6 million
ﬁ NATIONAL ECONOMIC &
EDUCATION DELEGATION https://www.pewresearch.org/fact-tank/2019/07/12/how-pew-research-center-counts-unauthorized-immigrants-in-us/
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Any Questions: .
[ |
www.NEEDelegation.org
Simone Wegge, Ph.D.
Simone.Wegge@csi.cuny.edu
Contact NEED: info@NEEDelegation.org
Submit a testimonial: www.NEEDelegation.org/testimonials.php
Become a Friend of NEED: www.NEEDelegation.org/friend.php
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