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HONR 229L: Climate Change: Science, Economics, and Governance

AT 15, Q1. According to the Olah et al. reading:
a) what type of nuclear reactor technology are "the preferred reactors in the Western World"?
b) for the answer to a), what are two advantages of this technology?

c) for the answer to a), what is one disadvantage of this technology?

a) Pressurized water reactors (PWRs) are the preferred reactors in the Western World because the pressurized
water utilized in the process acts as a moderator and coolant for the fission of Uranium 235, and water is then
boiled in a secondary loop to turn a turbine and generate electricity.

b) PWRs are the first type of nuclear power plant technoloqgy to be commercialized. This fact proves to be an
advantage to PWR technology because many nuclear plants around the world use PWRs today and the most
development over a longer period of time could be done for PWRs. In addition, PWRs are a safer technology than
the other popular, commercial nuclear power plant technology: the boiling water reactor (BWR). BWRs do not
require a second vessel of water to boil, like PWRs, as the same water that boils to create high pressure in the
nuclear power plant core is reboiled to power turbines. Although BWRs have a simpler build, the structure
appears to be less safe than that of PWRs.

c) A disadvantage of this technology is that it is a more complex system when compared to the other popular
systems (such as BWRs), since the technology requires high pressure to be built up and then a secondary loop to
be constructed for the actual generation of electricity.
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AT 15, Q2. Based upon the Cravens reading:
a) provide an overview of the "general plan" to store nuclear waste at Yucca Mountain
b) provide an overview of the "general plan" to store nuclear waste in the deep ocean
c) state and defend, with a few sentences, whether you:
1. prefer the U.S. pursue storage of nuclear waste at Yucca Mountain
2. prefer the U.S. pursue storage of nuclear waste in the deep ocean
3. prefer the U.S. pursue nuclear energy, but use some other option to store nuclear waste

4. prefer the U.S. pursue nuclear energy, but using a technology that does not produce waste that requires geologic
storage

5. prefer the U.S. abandon nuclear energy, due to intractable issues involving nuclear waste

a) Essentially, the plan is to store nuclear waste inside/on top of the Yucca Mountain in Nevada. Strenuous tests
have been performed to ensure that the rock that the mountain is comprised of is not susceptible to volcanic
activity as well as the fact that it won't allow water with radioactive residue to travel through the rock and towards
human civilization. Intense precautions such as blocking tunnel entrances and engineered barriers will also be
taken to protect future generations from radioactivity. Despite concerns over storage of such materials in a
mountain rather than deep below ground, tests have shown that the amount of radioactivity people in the future
will be exposed to with this method is negligible.

b) The deep ocean is also a potential site to store nuclear waste. Deep ocean sediments have low permeability and
are stable and lasts much longer than the half-lives of almost all radionuclides in nuclear waste. Even if radiation
were to escape from the canisters containing nuclear waste, it would bind to these sediments. A specific potential
site is located 600 miles north of Hawaii and is considered a marine desert, thus it is argued that little to no
organisms would be affected by the burial of nuclear waste here.
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AT 15, Q2. Based upon the Cravens reading:
a) provide an overview of the "general plan" to store nuclear waste at Yucca Mountain
b) provide an overview of the "general plan" to store nuclear waste in the deep ocean
c) state and defend, with a few sentences, whether you:
1. prefer the U.S. pursue storage of nuclear waste at Yucca Mountain
2. prefer the U.S. pursue storage of nuclear waste in the deep ocean
3. prefer the U.S. pursue nuclear energy, but use some other option to store nuclear waste

4. prefer the U.S. pursue nuclear energy, but using a technology that does not produce waste that requires geologic
storage

5. prefer the U.S. abandon nuclear energy, due to intractable issues involving nuclear waste
9 students

| would prefer this over the waste in deep ocean because they still have to match their predictions with actual data,
and although the models show it's safe, it is still necessary to go through the process.

| prefer that the U.S. pursue the nuclear waste storage at Yucca Mountain because of the political feasibility of that
option over an ocean repository. The Yucca Mountain is extremely safe with a very low chance of the waste
contents harming the environment around it and that would also take thousands of years to occur. So | think it
would be too time consuming and unrealistic to convince Congress to pass a bill reversing the 1987 bill given the
polarization in throughout the country over the issue of climate change.

While the idea of recycling nuclear waste will (hopefully) come into play in the coming decades, | believe that
today, in the status quo, storing nuclear waste in one Yucca Mountain facility is much safer than what we have
today, with facilities scattered all over the country, any one of which could be raided by terrorists at any point.
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AT 15, Q2. Based upon the Cravens reading:
a) provide an overview of the "general plan" to store nuclear waste at Yucca Mountain
b) provide an overview of the "general plan" to store nuclear waste in the deep ocean
c) state and defend, with a few sentences, whether you:
1. prefer the U.S. pursue storage of nuclear waste at Yucca Mountain
2. prefer the U.S. pursue storage of nuclear waste in the deep ocean
3. prefer the U.S. pursue nuclear energy, but use some other option to store nuclear waste

4. prefer the U.S. pursue nuclear energy, but using a technology that does not produce waste that requires geologic
storage

5. prefer the U.S. abandon nuclear energy, due to intractable issues involving nuclear waste
7 students

One of the potential sites located near Hawaii is the perfect location to store waste. Over millions of years
skeletons of sea life, volcanic ash, and grains have settled at the bottom to settle a bed of clay 325 feet deep.
There is very little plant and fish life, the plain has been free form any volcanic or seismic activity for millions of
years, and the mud is self healing and forms a seal around any object that plummets down. In this setting
radionuclides could not escape.

| would actually prefer that the U.S. store their nuclear waste deep inside the ocean, with one small addition.
Before getting to that additional clause, it should be noted that deep-sea storage is superior to storage in Yucca
mountain due to the lack of threat entirely from corrosion, rather than 99.9% mitigation. Should deep sea nuclear
waste burying become the norm, | would imagine the U.S. government would make an effort to not explicitly mark
where canisters are buried, and instead show the zone in which a handful of canisters have been deposited.
Much like a minefield, any hostile actors attempting to locate the nuclear waste would have great difficulty in not
knowing exactly where the waste is.
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AT 15, Q2. Based upon the Cravens reading:
a) provide an overview of the "general plan" to store nuclear waste at Yucca Mountain
b) provide an overview of the "general plan" to store nuclear waste in the deep ocean
c) state and defend, with a few sentences, whether you:
1. prefer the U.S. pursue storage of nuclear waste at Yucca Mountain
2. prefer the U.S. pursue storage of nuclear waste in the deep ocean
3. prefer the U.S. pursue nuclear energy, but use some other option to store nuclear waste

4. prefer the U.S. pursue nuclear energy, but using a technology that does not produce waste that requires geologic
storage

5. prefer the U.S. abandon nuclear energy, due to intractable issues involving nuclear waste
1 student

| prefer the U.S. pursue nuclear energy, but use some other option to store nuclear waste. | prefer this because of
it's little to none greenhouse gas emission. The waste can be transmuted where we convert the nuclear waste
into some other useful material

The well-thought out disposal of radioactive waste
Reducing radioactive waste and making It less radiotoxic: transmutation

Transmutation can offer ancther solution, in addition to deep disposal, for
high-level radioactive waste. Transmutation is a process in which the long-
lived radioactive elements in waste are converted by fission to shorter-lived
particles that produce radiation for a much shorter period and are less
radiotoxic. Transmutation can therefore greatly reduce the amount and
radiotoxicity of high-level radicactive waste. This decreases the necessary
storage time from several hundred thousand years to less than 1000
years.Following the development of MYRRHA, SCK-CEM has become a front
runner in the development of this promising technique, i.e. transmutation
using an accelerator driven nuclear system. Such an installation permits as
much as half the reactor core to be loaded with high-level radioactive waste,
which makes it possible to process the waste efficiently. MYRRHA itself will not
process nuclear waste on an industrial scale, but provides opportunities to
continue testing and refining the technology.

Discover all about MYRRHA,

https://www.sckcen.be/en/Technoloqgy future/Radioactive waste/Transmutation

Copyright © 2019 University of Maryland.
This material may not be reproduced or redistributed, in whole or in part, without written permission from Ross Salawitch.


https://www.sckcen.be/en/Technology_future/Radioactive_waste/Transmutation

HONR 229L: Climate Change: Science, Economics, and Governance

AT 15, Q2. Based upon the Cravens reading:
a) provide an overview of the "general plan" to store nuclear waste at Yucca Mountain
b) provide an overview of the "general plan" to store nuclear waste in the deep ocean
c) state and defend, with a few sentences, whether you:
1. prefer the U.S. pursue storage of nuclear waste at Yucca Mountain
2. prefer the U.S. pursue storage of nuclear waste in the deep ocean
3. prefer the U.S. pursue nuclear energy, but use some other option to store nuclear waste

4. prefer the U.S. pursue nuclear energy, but using a technology that does not produce waste that requires
geologic storage

5. prefer the U.S. abandon nuclear energy, due to intractable issues involving nuclear waste
2 students

| prefer the U.S. pursue nuclear energy that does not produce any waste that requires geologic storage. This is
done using thorium-based reactors. These breeder reactors do not produce long-term nuclear waste. Nuclear
energy's greatest downfall is the fact that it produces radioactive waste, and so by eliminating and dwindling that
issue, it makes nuclear energy a much more viable and preferable technology. One of the problems with thorium-
based reactors is that the start-up costs are high, but this is the price that must be payed for truly clean energy.
We need to pay a price to take energy without ruining the environment, and it is time that we really start paying
that price instead of greedily taking energy from earth while also destroying the environment that is providing all
of these resources for us.

https://en.wikipedia.org/wiki/Thorium-based nuclear power
https://www.world-nuclear.org/information-library/nuclear-fuel-cycle/fuel-recycling/processing-of-used-nuclear-fuel.aspx
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AT 15, Q2. Based upon the Cravens reading:
a) provide an overview of the "general plan" to store nuclear waste at Yucca Mountain
b) provide an overview of the "general plan" to store nuclear waste in the deep ocean
c) state and defend, with a few sentences, whether you:
1. prefer the U.S. pursue storage of nuclear waste at Yucca Mountain
2. prefer the U.S. pursue storage of nuclear waste in the deep ocean
3. prefer the U.S. pursue nuclear energy, but use some other option to store nuclear waste

4. prefer the U.S. pursue nuclear energy, but using a technology that does not produce waste that requires geologic
storage

5. prefer the U.S. abandon nuclear energy, due to intractable issues involving nuclear waste
2 students

| prefer the US abandon nuclear waste. No matter where the waste is stored, it will take transport to get it there. The
transport required still added to carbon emissions, thus doing little to stop the rate of climate change. The US should be
investing time and resources into pursuing renewable energy sources. In fact, carbon emissions from nuclear energy are 5
times that of hydropower and 3 times that of wind energy.

https://lwww.nirs.org/wp-content/uploads/factsheets/yucca.pdf
https://www.tampabay.com/news/military/effects-of-dumping-radioactive-waste-in-ocean-need-more-study-scientists/2157923
http://theconversation.com/is-nuclear-power-zero-emission-no-but-it-isnt-high-emission-either-41615
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AT 15, Q2. Based upon the Cravens reading:
a) provide an overview of the "general plan" to store nuclear waste at Yucca Mountain
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c) state and defend, with a few sentences, whether you:
1. prefer the U.S. pursue storage of nuclear waste at Yucca Mountain
2. prefer the U.S. pursue storage of nuclear waste in the deep ocean
3. prefer the U.S. pursue nuclear energy, but use some other option to store nuclear waste

4. prefer the U.S. pursue nuclear energy, but using a technology that does not produce waste that requires geologic
storage

5. prefer the U.S. abandon nuclear energy, due to intractable issues involving nuclear waste
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HONR 229L: Climate Change: Science, Economics, and Governance

AT 15, Q3. The assigned reading includes an Op-Ed piece in the NY Times signed by leading climate scientists arguing
for the need to have a more prominent, future role for nuclear energy in order to reduce society's dependence on fossil
fuels, as well as another article entitled "Preventing Nuclear Terrorism".

Given the competing forces of trying to slow the rate of climate change due to society's reliance on fossil fuels, versus
fears of nuclear terrorism, write a brief essay (4 to 5 sentences) stating whether or not you think nuclear energy should
play a much more prominent role in the near-future generation of electricity throughout the world.

More prominent: 16 students

1. The environmental effects of reliance on fossil fuels which might result in disasters regarding climate change.
2. Other renewables are not able to scale up fast enough for energy supply.
3. Although today's technology is far from perfect but it is sophisticated enough to ensure safety.

4. Expanded use of nuclear energy even has smaller risks than fossil fuels.

https://www.world-nuclear.org/information-library/economic-aspects/economics-of-nuclear-power.aspx

https://lwww.forbes.com/sites/jamesconcal/2012/06/10/energys-deathprint-a-price-always-paid/#140742a2709b
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AT 15, Q3. The assigned reading includes an Op-Ed piece in the NY Times signed by leading climate scientists arguing
for the need to have a more prominent, future role for nuclear energy in order to reduce society's dependence on fossil
fuels, as well as another article entitled "Preventing Nuclear Terrorism".

Given the competing forces of trying to slow the rate of climate change due to society's reliance on fossil fuels, versus
fears of nuclear terrorism, write a brief essay (4 to 5 sentences) stating whether or not you think nuclear energy should
play a much more prominent role in the near-future generation of electricity throughout the world.

Energy Source Mortality Rate (deaths/trillionkWhr)

More prominent: 16 students
Coal — global average 100,000 (41% global electricity)

Coal — China 170,000 (75% China’s electricity)
Coal — TJ.S. 10,000 (32% U.S. electricity)
il 36,000 (33% of energy, 8% of
electricity)

Natural Gas 4,000 (22% global electricity)
Biofuel/Biomass 24,000 (21% global energy)
Solar (rooftop) 440 (< 1% global electricity)
Wind 150 (2% global electricity)

Hydro — global average 1,400 (16% global electricity)

Hydro — 1U.S. 5 (6% U.S. electricity)
Nuclear — global average 90 (11% global electricity
w/Chern&Fukush)

Nuclear — T.5. 0.1 (10% U.S. electricity)

https://lwww.forbes.com/sites/jamesconcal/2012/06/10/energys-deathprint-a-price-always-paid/#140742a2709b
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AT 15, Q3. The assigned reading includes an Op-Ed piece in the NY Times signed by leading climate scientists arguing
for the need to have a more prominent, future role for nuclear energy in order to reduce society's dependence on fossil
fuels, as well as another article entitled "Preventing Nuclear Terrorism".

Given the competing forces of trying to slow the rate of climate change due to society's reliance on fossil fuels, versus
fears of nuclear terrorism, write a brief essay (4 to 5 sentences) stating whether or not you think nuclear energy should
play a much more prominent role in the near-future generation of electricity throughout the world.

Less prominent: 5 students

In my opinion, nuclear energy should not play a prominent role in near-future electricity generation throughout
the world. While "the risks associated with the expanded use of nuclear energy are orders of magnitude smaller
than the risks associated with fossil fuels," as the article states, and the authors of the article believe that no
other renewable energy option has scaled up as much as nuclear is capable of, nuclear energy is still too
dangerous for our current technology to handle. In 2011 - just over two years before the Times article was
published - the Fukushima disaster occurred in Japan, when the nhamesake nuclear plant had a meltdown and
poured large amounts of radioactive material into the ocean. The technology may have advanced since then in
terms of safety, but such serendipitous events as an accident or sabotage by a hostile power could cause
nuclear-related catastrophes of devastating scale should the technology play a larger role in energy generation.
As such, society should focus on improving safer renewable options (solar, wind, etc) so that we won't have to
worry about such implications.
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40. The Battle of Navarino (1827).
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Capitalism

Sam Robinson

24 October 2019

Copyright © 2019 University of Maryland.
This material may not be reproduced or redistributed, in whole or in part, without written permission from Ross Salawitch.

34



HONR 229L: Climate Change: Science, Economics, and Governance

Capitalism: Last Word
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Page 7 of the Harari reading:

And vour brother’s travails are not over. The king of Spain desperately needs
more money to pay his army. He's sure that your father has cash to spare. 5o he

brings trumped-up treason charges against vour brother. If he doesn’t come up

with 20,000 gold coins forthwith, he’ll get cast into a dungeon and rot there
until he dies.
Your father has had enough. He pays the ransom for his beloved son, but

swears never to do business in SM. He closes his Madrid branch and
relocates your brother to Rotterdam.

Good that this types of action does not occur today, correct?
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Ehe New YJork Times

Saudis Said to Use Coercion and Abuse to Seize Billions

By Ben Hubbard, David D. Kirkpatrick, Kate Kelly and Mark Mazzetti

March 11, 2018 P O C
RIYADH, Saudi Arabia — Businessmen once considered giants of the
Saudi econommy now wear ankle bracelets that track their movements.
Princes who led military forces and appeared in glossy magazines are
monitored by guards they do not command. Families who flew on private
jets cannot gain access to their bank accounts. Even wives and children
have been forbidden to travel.

In November, the Saudi government locked up hundreds of influential
businessmen — many of them members of the royal family — in the
Riyadh Ritz-Carlton in what it called an anti-corruption campaign.

To leave the Ritz, many of the detainees not only surrendered huge sums
of money, but also signed over to the government control of precious real
estate and shares of their companies — all outside any clear legal process.

https://www.nytimes.com/2018/03/11/world/middleeast/saudi-arabia-corruption-mohammed-bin-salman.html
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U.S. Net Imports by Country

MbbLd Monthly crude oil production {Jan 1994-Aug 2013)
T million barrels per day
- 12 2018
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— U.S. Net Imports of Crude Qil and Petroleum Products — U.S. Net Imports from Canada of Crude Oil and Petroleum Products
— U.S. Net Imparts from Saudi Arabia of Crude Oil and Petroleum Products Source: U.S. Energ nformation Administration, Short-Term Ensrgy Outliook
https://www.eia.gov/dnav/pet/pet move neti a EPO0 IMN_mbblpd m.htm https://www.eia.gov/todayinenergy/detail. php?id=37053
Top 15 crude oil exporting nations, 2017:
1. Saudi Arabia: $133.6 billion (15.9% of total crude oil exports)
2. Russia: $93.3 billion (11.1%)
3. Iraq: $61.5 billion (7.3%) -
4. Canada: $54 billion (6.4%) In 2017, crude oil was the world’s number two export product, outpaced only by
5. United Arab Emirates: $49.3 billion (5.9%) cars. This is due in part to oil prices continuing to be relatively low and a strong
6. Iran: $40.1 billion (4.8%) international market for automobiles.
7.  Kuwait: $38.2 billion (4.5%)
8. Nigeria: $33 billion (3-9%2 Middle Eastern countries accounted for 42.4% of globally exported crude oil.
9130 ﬁngoﬁ ?302522")2?'36 /092 o At the continent level, almost half comes from countries in Asia (49.4%).
- razaxnsian. $25.0 bl '°”§ 2%) Europe supplies 18% of the overall total, followed by Africa at 13.4%, and
11. Norway: $25.9 billion (3.1%) North Ameri t 11 4%
12. Venezuela: $23.1 billion (2.7%) orth America at 11.4%.
13. United States: $21.8 billion (2.6%)
14. Mexico: $19.9 billion (2.4%) http://www.worldstopexports.com/worlds-top-oil-exports-country/

15. United Kingdom: $19 billion (2.3%)

These nations account for 80% of global total
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U.S. Net Imports by Country

MbbLd Monthly crude oil production {Jan 1994-Aug 2013)
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Top 15 crude oil exporting nations, 2018:
1. Saudi Arabia: $182.5 billion (16.1% of total crude oil exports)
2. Russia: $129 billion (11.4%)
3. lraqg: $91.7 billion (8.1%) - -
4. Canada: $66.9 billion (5.9%) In 2018, crude oil became the world’s number one export product, outpacing even
5. United Arab Emirates: $58.4 billion (5.2%) cars.
6. Kuwait: $51.7 billion (4.6%)
7. lran: $50.8 billion (4.5%) Middle Eastern countries accounted for 42.9% of globally exported crude oil.
8. United States: $48.3 billion (4.3%) At the continent level, almost half comes from countries in Asia (49.5%).
9. Nigeria: $43.6 billion (3.8%) Europe supplies 16.9% of the overall total, followed by Africa at 13.7%, and
10. Kazakhstan: $37.8 billion (3.3%) North America at 12.5%
11. Angola: $36.5 billion (3.2%) R

12. Norway: $33.3 billion (3.1%)
13. Libya: $26.7 billion (2.4%)

14. Mexico: $26.5 billion (2.3%) http://www.worldstopexports.com/worlds-top-oil-exports-country/
15. Venezuela: $26.4 billion (2.3%)

These nations account for 80% of global total
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Exxon is lobbying for a carbon tax. There is, obviously, a catch.

The oil giant wants
By Umair Irfan | Oct 18, 2018, 8:10am EDT

ExxonMobil, the largest investor-owned oil company in the world, announced last week that il
will spend $1 million over two years to lobby for a US carbon tax.

The announcement came just after the Intergovernmental Panel on Climate Change
reported that the world may have as little as 12 years to act to limit global warming to 1.5
degrees Celsius, and Exxon’s news got somewhat buried.

But it's a significant move from a company with a decades-long history of studying climate
change, misleading the public about it, and funding organizations that deny climate change
even exists.

Exxon’s proposal is the model outlined by the Climate Leadership Council, led by former
Republican Secretaries of State James A. Baker lll and George P. Shultz. The price would start
at $40 per ton of carbon dioxide emissions and then rise. The money would then be sent back
to citizens in the form of rebates, starting at $2,000 per year for a family of four.

Pricing carbon dioxide at $40 per ton is nowhere near enough to fight climate change

Researchers calculated last month that the environmental damages of greenhouse gas
emissions for the United States, the country’s social cost of carbon, is about $48 per ton. The
global median social cost of carbon is $417 per ton. A meaningful carbon tax has to be high
enough to compensate for this harm as well as drive further reductions in greenhouse gases if
the goal is to actually curb warming.
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Exxon is lobbying for a carbon tax. There is, obviously, a catch.

The oil giant wants immunity from lawsuits that would make it pay for the damages of climate change.
By Umair Irfan | Oct 18, 2018, 8:10am EDT

ExxonMobil, the largest investor-owned oil company in the world, announced last week that il
will spend $1 million over two years to lobby for a US carbon tax.

The announcement came just after the Intergovernmental Panel on Climate Change
reported that the world may have as little as 12 years to act to limit global warming to 1.5
degrees Celsius, and Exxon’s news got somewhat buried.

But it's a significant move from a company with a decades-long history of studying climate
change, misleading the public about it, and funding organizations that deny climate change
even exists.

Exxon’s proposal is the model outlined by the Climate Leadership Council, led by former
Republican Secretaries of State James A. Baker lll and George P. Shultz. The price would start
at $40 per ton of carbon dioxide emissions and then rise. The money would then be sent back
to citizens in the form of rebates, starting at $2,000 per year for a family of four.

Pricing carbon dioxide at $40 per ton is nowhere near enough to fight climate change

Researchers calculated last month that the environmental damages of greenhouse gas
emissions for the United States, the country’s social cost of carbon, is about $48 per ton. The
global median social cost of carbon is $417 per ton. A meaningful carbon tax has to be high
enough to compensate for this harm as well as drive further reductions in greenhouse gases if

the goal is to actually curb warming.
https://www.vox.com/2018/10/18/17983866/climate-change-exxon-carbon-tax-lawsuit
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Fossil Fuels on Trial: New York's Lawsuit Against Exxon Begins

Q By John Schwertz

Oct. 22, 2012 f v &= =~

After four years of legal sparring and finger-pointing, oil-industry
giant Exxon Mobil went to court on Tuesday to face charges that
the company lied to shareholders and to the public about the costs
and consequences of climate change.

The case turns on the claim that Exxon kept a secret set of
financial books that seriously underestimated the costs of potential
climate change regulation while claiming publicly that it was
taking such factors into account. It follows a sprawling
investigation that included millions of pages of documents and
allegations of a chief executive’s secret email account.

In his opening statement, Kevin Wallace, a lawyer with the New
vork Attorney General's office, argued that “the gap between what
Exxon said it was doing and was actually doing was significant,
and had an impact on the bottom line”

P t1an Supreme Court before 2 Lawsuit against Exzon Mobil began on Tuesdsy.

While “we are not telling Exxzon how to run its business,” Mr. o S o e

Wallace said in closing, the company, he said, “has to be honest
with investors.”

https://www.nytimes.com/2019/10/22/climate/new-york-lawsuit-exxon.html
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ENERGY

Renewable capacity additions exceed new coal in India

Drastic reduction in new coal power station capacity construction in India

By Soundaram Ramanathan
Last Updated: Friday 18 October 2019

Coal power station capacity addition is seeing a declining trend in India. Between financial years 2012 and
2016, 10-20 gigawatt (GW) new coal-power station capacity was added every year to the grid. But, in the last
three years, this dropped to 5 GW and is further declining.

New coal power addition declines in India
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Renewable capacity additions exceed new coal in India

Drastic reduction in new coal power station capacity construction in India

By Soundaram Ramanathan
Last Updated: Friday 18 October 2019

Many other companies are shifting their ambitions away from installing new coal power stations with falling
renewable energy costs. These companies include including Tata Power, Chhattisgarh State Power Generation

Company, Punjab State Power Generation Company, and Bihar State Power Generation Company.

Share of new renewable power capacity rises
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Readings for Next Week:

Web-based Learning Modules from Tufts University

Have assigned less fewer pages than entire PDF file

AN

N

Short Rotat.
Woody Crops A

The Economics of Tufts GDAE Doc 1 Nyah S. Discussion 17 Short Rotat
10/29 AT 17 ) Short Rotat.
Renewable Energy (pages 17 to 42) E— Template Video Woody Crops B
PPT with figs Northfield Energy
Storage
Stern Review 4 pa
summary
Stern Review 27
PO summary
Tufts GDAE Doc 2 . .
. i Amanda O. Discussion 18 Nat'l Geo
10/31 The ECDHCOLNCS of Climate {(assigned: pages 15 to 45) AT 18 - ot Vid I
ange (optional: pages 1 to 14) -empiate ideo RGGI
PPT with figs Pacala and
Socolow, 2004
US EPA Social

Cost Carbon

Have assigned less fewer pages than entire PDF file

Copyright © 2019 University of Maryland
This material may not be reproduced or redistributed, in whole or in part, without written permission from Ross Salawitch.

/




	HONR 229L: Climate Change: Science, Economics, and Governance��Discussion #15: Capitalism
	HONR 229L: Climate Change: Science, Economics, and Governance��
	HONR 229L: Climate Change: Science, Economics, and Governance��
	HONR 229L: Climate Change: Science, Economics, and Governance��
	HONR 229L: Climate Change: Science, Economics, and Governance��
	HONR 229L: Climate Change: Science, Economics, and Governance��
	HONR 229L: Climate Change: Science, Economics, and Governance��
	HONR 229L: Climate Change: Science, Economics, and Governance��
	HONR 229L: Climate Change: Science, Economics, and Governance��
	HONR 229L: Climate Change: Science, Economics, and Governance��
	HONR 229L: Climate Change: Science, Economics, and Governance��
	HONR 229L: Climate Change: Science, Economics, and Governance��
	HONR 229L: Climate Change: Science, Economics, and Governance
	What is the key factor to the modern economy according to Harari?
	What is the key factor to the modern economy according to Harari?
	Slide Number 16
	The Island of YAP
	Examples of non-physical currencies?
	Slide Number 19
	The Wealth of nations
	The Wealth of nations
	The Wealth of nations
	The Wealth of nations
	Is this a reasonable line of thinking?
	Slide Number 25
	Sustainability of growth
	Scientific advancements
	Moore’s Law
	Slide Number 29
	Slide Number 30
	How does imperialism tie into trust in markets?
	Modern implications
	Will capitalism be able to solve the climate problem?
	HONR 229L: Climate Change: Science, Economics, and Governance
	HONR 229L: Climate Change: Science, Economics, and Governance
	HONR 229L: Climate Change: Science, Economics, and Governance��
	HONR 229L: Climate Change: Science, Economics, and Governance��
	HONR 229L: Climate Change: Science, Economics, and Governance��
	HONR 229L: Climate Change: Science, Economics, and Governance��
	HONR 229L: Climate Change: Science, Economics, and Governance��
	HONR 229L: Climate Change: Science, Economics, and Governance��
	HONR 229L: Climate Change: Science, Economics, and Governance��
	HONR 229L: Climate Change: Science, Economics, and Governance��
	HONR 229L: Climate Change: Science, Economics, and Governance��
	Readings for Next Week:�Web-based Learning Modules from Tufts University


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



