Unit 5, Optional Reading
Six Difficult Issues

Some measures to reduce our greenhouse gas emissions are complex and
controversial. Here are some scientific facts and ethical considerations about the
following topics: Biofuels, nuclear power, carbon capture and storage, the legal
measures cap and trade versus regulations by government agencies (for
example with a carbon tax), hydraulic fracturing, and geoengineering.

Section 1: Biofuels

Biofuels, defined as fuels derived from biological materials, such as plants and
animals’, have already become industries in some countries. Experience has shown
that biofuels must be used responsibly so that companies’ profits are not made at
tremendous costs to the world's poor and to the environment.

Biofuels are a renewable and theoretically carbon neutral energy source because the
amount of carbon dioxide created by the burning of biofuels is equal to the CO2
absorption capacity of the plants. Biofuels are derived from sugar, starch (especially
corn), or oil seed crops.

The increasing demand for land for biofuel plantations is causing deforestation and
destruction of some of the last and largest primeval forests, which are being logged
and burned to clear land for biofuel plantations. In Indonesia, millions of acres of
primordial rainforest are at stake. The government plans to clear vast tracts of this
forest for oil palm plantations for biodiesel for export to Europe, threatening the
existence of wildlife including orangutans, rhinoceros and tigers.

Logging and burning forests for bio-fuel plantations releases huge quantities of
greenhouse gases, which are unlikely to be offset by the biofuels created from the
crops grown on these former forest lands. Burning its forests (largely for oil palm
plantations) makes Indonesia the world's third largest producer of global carbon
emissions, even though most of the population live in poverty.

In some countries, indigenous peoples dependent on forests for food, medicine,
shelter, livelihoods, and culture are being forcibly displaced from their lands to make
room for biofuel plantations.

“The biotechnology industry is using rising demand for biofuel as a new way to sell
their problematic genetic engineering technology. One company is genetically
engineering trees for release in the Southeast US and Brazil that have specifically
been modified to produce cellulosic ethanol. Studies on the risks of releasing GE
trees into the environment in plantations are virtually non-existent. However, the
escape of engineered pollen and seeds from these plantations into native forests up
to hundreds of miles away is inevitable and irreversible. The results of this genetic
contamination are predicted to be very serious both for humans and wildlife.”?

In many countries, corn and sugar are grown for biofuels on agricultural land.
“Producing and using first-generation biofuels can release more greenhouse gases
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than are absorbed during biomass growth. These emissions occur when new land is
cleared for cultivation; when fertilizer and pesticides are manufactured, transported,
and applied; when energy is used to run farm machinery, pump irrigation water, and
operate refineries; and when the fuel is transported and used. The total global
warming footprint depends on what feedstock is used, how and where this feedstock
is grown, any land-use changes, and how the fuel is processed. Some estimates
suggest that corn ethanol provides only a 12 to 18 percent net reduction in emissions
compared to gasoline, but these figures assume that the refineries are fueled by
natural gas. If more-polluting coal power is used, the lifecycle emissions are higher
than those associated with gasoline.”

Biofuels are creating competition between food for people and fuel for cars, leading
to skyrocketing grain prices and increasing numbers of people who cannot afford to
eat. As one example, the amount of grain needed to create enough ethanol to fill the
tank of a single SUV could feed one person for an entire year. There simply isn't
enough grain to feed all of the people and all of the cars.

Biofuels are already partly to blame for the increasing global food crisis.

However, biofuels could have a small but important place in mitigating global
warming if produced responsibly, for example from waste materials. Also, several
perennial plants like switchgrass, which grow on marginal lands and don’t require
fertilization, could be used in a sustainable way and without competition with food
crops.

For more information on biofuels you may like to view a report by the Global
Development and Environment Institute at Tufts University on The Cost to
Developing Countries of U.S. Corn Ethanol Expansion.*

Section 2: Nuclear Enerqy

Because of the pressure to cut greenhouse gases quickly, many concerned people
are advocating nuclear energy. Here again it is necessary to be fully informed about
all the facts:

No other energy source is as powerful as fossil fuels and nuclear power. Transitioning
away from fossil fuels means to electrify many human activities such as
transportation and the heating of buildings. This electrification will create an
unprecedented huge demand for electricity. While much of that electricity can come
from solar and wind, these energy sources are intermittent — the sun does not always
shine, and wind is blowing inconsistently. Even when we make huge progress in
energy efficiency and spiritual maturity - which means a much, much simpler lifestyle,
the demand for electricity may not be met with renewable energy alone.

However, there are many justified ethical objections to nuclear power as we know it
today:

Although nuclear energy has been used in many countries for many decades, no
country in the whole world has found a safe place or a safe method for the storage of
its waste.

Radioactive waste from nuclear power plants stays highly radioactive for hundreds of
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thousands of years. It is probably possible to build a somewhat safe storage site that
can last several hundred years. However, a few hundred years is nothing compared
to the lifespan of the waste’s toxicity. How will future generations cope with the
radioactive waste we have already produced? And they will not have the option to
use fossil fuels to deal with the problem.

There is always the danger of an accident due to human error or technological
failure. One of the worst nuclear accidents happened in Chernobyl in 1986. In the
aftermath, more than 130,000 people were evacuated from a 30km (18.6 miles) zone
around the reactor. The WHO estimates that around 4 million people in Belarus,
Russia and the Ukraine were affected. Roughly one million have been undergoing
medical treatment for consequential health impairments. A direct link between the
accident and thyroid cancer among children is recognized internationally. The nuclear
disaster at Chernobyl effectively deprived Belarus of 22 per cent of its agricultural
land and 21 per cent of its forests. The official Chernobyl Committee in Minsk, which
is responsible for dealing with the consequences of the disaster, estimates the total
damage to the Republic at USD 235 billion. This is more than ten times their 1997
gross national product, and about 60 times the annual national budget.®

Of course, everyone is familiar with the horror of the more recent nuclear disaster at
the Fukushima Nuclear Power Plant in Japan. Here, the long-term consequences of
radiation pollution and its effects on people’s health are still unknown. The
Fukushima Nuclear Power Plant continues to release toxic radiation into the air and
ocean. The situation remains dangerous, and the problem is still unresolved.

Nuclear power plants are a potential threat to peace and security: The enriched
plutonium of nuclear power plants can be used to make nuclear weapons. Also, a
terrorist attack on a nuclear power plant cannot be ruled out.

Nuclear power plants require huge amounts of cooling water. Increasing water
shortages are a great threat to their operation. In addition, as the used water is
returned to the river, it raises its temperature damaging its ecosystem. Because there
is less dissolved oxygen in warm water compared to cold water, partial or complete
fish deaths can result. That's why nuclear power plants in Europe often have to
reduce their production during heat waves. This has become an increasing problem
in the past years and will get much worse in the coming decades when heat waves
will be even more severe and river flow severely reduced in the summers because of
the reduced run-off from disappearing glaciers.

Nuclear energy is very expensive. Until now, it could compete economically with
other energy sources because it has been heavily subsidized by governments and
because expenses of building safe storage facilities and maintaining them for
hundreds of thousands of years are not included in their financial statements, nor are
the costs of past or possible future accidents.

Building a new nuclear power plant requires huge amounts of money which will not
be available for investment in renewable energy research and projects.

Nuclear energy is not completely carbon free. It is true that the operation of a nuclear
power plant doesn’t emit CO2. However, the construction of such a plant uses a lot of
concrete, which releases vast amounts of CO2 during its production. Once the plant

is built, uranium needs to be mined and transported, both of which processes require
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fossil fuels. Its waste will have to be transported as well.

Despite all these serious problems, it's important to stay open minded to new
scientific research. For example, James Hansen, who headed NASA's Goddard
Institute for Space Studies and is regarded as one of the world’s leading climate
scientists, believes that our first priority of action to lower greenhouse gas emissions
should be energy conservation and efficiency, and the use of renewable energy.
However, he and many others think that these efforts may not be sufficient to lower
our emissions enough to prevent dangerous climate change. He suggests
intensifying research on “4!" generation” nuclear power. This type of nuclear power
could also help us solve the nuclear waste problem that we have already created
because it would use that waste as fuel. This would eliminate the need for further
mining. Moreover, the remaining radioactive waste would have a much smaller
volume and a half-life of decades rather than hundreds of thousands of years. ©

Research into nuclear fusion reactors should also be continued. Fusion is the
process that drives the sun by fusing hydrogen into helium. It produces vastly more
energy than fission and is safe. The challenge with fission reactors is to keep them
under control, whereas with fusion reactors the challenge is to keep them running. A
fusion reactor failure causes the reactor to shut down. There is no risk of explosion.
The only byproducts of fusion are helium and a high energy neutron. The amount of
helium produced is negligible. The neutron can cause some radioactivity in the
containment vessels, but it is considerably less than that produced by fission. Further
research of fusion still needs to be done, and nobody knows whether it will be
successful. As the development of fusion power will still take considerable time, it will
not save us from global warming because the current emissions and those of the
coming years will determine whether global warming will be limited.”

However, significant progress has been made with developing fission technology with
Small Modular Reactors, and some designs are ready to be built.® More research
should be done to effectively address the problem of waste, especially of how to use
the huge amount of highly radioactive waste already created as fuel.

Section 3: Carbon Capture and Storage (CCS)

One ingenious way of mitigating climate change would be to somehow get rid of all
that CO2. Scientists have been exploring various ways to capture COz2 from industrial
sources, especially from coal-fired power plants. The captured CO2 would be
pressurized into a liquid. The next step would be to pump it into geological formations
such as deep saline aquifers more than 2000 feet (610m) underground or into
depleted oil and gas fields, or injected into deep-sea sediments where it would be
stored for a long time.

Several technical problems and environmental risks arise with Carbon Capture and
Storage. CO2 would need to be transported to the storage site requiring an extensive
transportation system unless it's possible to build a power plant near the storage site.
COz2 could leak or migrate and pollute drinking water. The cost of CCS is extremely
high. It requires huge amounts of water. The process of separating and compressing
the COz is highly energy intensive. It would reduce a power plant’s energy output by
a quarter or more.
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Nevertheless, the respected Union of Concerned Scientists advocates for more
research on Carbon Capture and Storage: “CCS technology holds sufficient promise
that commercial-scale demonstration projects can and should be undertaken. These
projects can inform subsequent decisions about whether mass deployment of CCS is
warranted and cost-effective.” More recent research shows that carbon is more
difficult to store underground than scientists thought a few years ago.

A new technical solution was found by a Swiss company. It is now already
implemented in Iceland. “Orca” is the world’s largest plant designed to suck carbon
dioxide out of the air, and it addresses all the technical and safety concerns raised in
the previous paragraph. The plant turns the COz2 into rock within two years. It runs on
geothermal energy which is abundant in Iceland. However, it is extremely expensive.
It is estimated that in one year, the plant sequesters the emissions caused by 870
cars. This is impressive but considering the scale of the need for carbon removal, it is
a very small amount, and the building cost of the plant was between US$10 and
15m.1°

A major problem with CCS is that we don’t know yet whether it will become
economically feasible. And we are not in a position to wait with reducing our
greenhouse gas emissions.

Renewable energy will likely turn out to be economically more feasible. While doing
research on CCS, it is imperative not to build any new coal fired power plants without
CCS and to curtail greenhouse gas emissions on a grand scale in all sectors of
human activity.!!

Section 4: Carbon Tax versus Cap and Trade

Laws that limit greenhouse gases are indispensable. Currently, two basic options are
discussed in many countries, one being the Cap and Trade System, the other one a
Carbon Tax.

Some governments have already taken well-intentioned first steps towards limiting
CO2z emissions with a carbon cap. “Cap and trade is a market-based policy tool for
controlling large amounts of emissions from a group of sources. A cap and trade
program first sets an aggressive cap, or maximum limit, on emissions. Sources
covered by the program then receive authorizations to emit in the form of emissions
allowances, with the total amount of allowances limited by the cap. Each source can
design its own compliance strategy to meet the overall reduction requirement,
including the sale or purchase of allowances, installation of pollution controls, and
implementation of efficiency measures, among other options. Individual control
requirements are not specified under a cap and trade program, but each emission
source must surrender allowances equal to its actual emissions in order to comply.
Sources must also completely and accurately measure and report all emissions in a
timely manner to guarantee that the overall cap is achieved.”'> Companies are issued
emission permits and they are allowed to trade these carbon credits.

Many people have pointed out that in practice, this system of carbon trading hasn’t
resulted in true global emissions reductions, as emissions are often just shifted to
other areas. Some countries could easily abuse the system by “exporting” its
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emission problems (usually to developing countries) and avoiding emissions
reductions at the source. Some projects have also been controversial; especially
those that cut down old growth forests, replacing them with fast growing trees or
monocultures such as palm trees. Another major problem with this system is that it is
very complicated and difficult to monitor.'3

Some economists point out that a transparent cap and trade system has the potential
of effectively reducing CO2 emissions, especially if the caps will be gradually, but
significantly lowered.

Not everyone agrees, and there is strong evidence that Cap and Trade is not
effective. This is the opinion of NASA scientist James Hansen:

A carbon cap that slows emissions of CO2 does not help, because of the long
lifetime of atmospheric COz2. In fact, the cap exacerbates the problem if it
allows coal emissions to continue. The only solution is to target a (large)
portion of the fossil fuel reserves to be left in the ground or used in a way such
that the CO2 can be captured and safely sequestered. A rising carbon price is
essential to ‘decarbonize’ the economy, i.e., to move the nation toward the era
beyond fossil fuels. The most effective way to achieve this is a carbon tax (on
oil, gas, and coal) at the well-head or port of entry. The tax will then
appropriately affect all products and activities that use fossil fuels. The public’s
near-term, mid-term, and long-term lifestyle choices will be affected by
knowledge that the carbon tax rate will be rising. The public will support the tax
if it is returned to them, equal shares on a per capita basis. No large
bureaucracy is needed. A person reducing his carbon footprint more than
average makes money. A person with large cars and a big house will pay a tax
much higher than the dividend. Not one cent goes to Washington. No lobbyists
will be supported. Unlike cap-and-trade, no millionaires would be made at the
expense of the public. The tax will spur innovation as entrepreneurs compete
to develop and market low-carbon and no-carbon energies and products. The
dividend puts money in the pockets of consumers, stimulating the economy,
and providing the public a means to purchase the products. A carbon tax is
honest, clear and effective. It will increase energy prices, but low and middle-
income people, especially, will find ways to reduce carbon emissions so as to
come out ahead. Effects will permeate society. Food requiring lots of carbon
emissions to produce and transport will become more expensive and vice
versa, encouraging support of nearby farms as opposed to imports from half
way around the world. 4

Most experts in the field of climate change agree that a carbon tax is indispensable
because it makes environmentally destructive behavior more expensive. At the same
time, it rewards environmentally responsible actions. If the carbon tax is returned
equally to the population, it will improve the economic condition of lower income
people at the same time. When such a carbon tax is gradually increased it could
become the best tool to move away from fossil fuels to renewable energy and to
bring society back to a lifestyle in harmony with nature.

The word “tax” has been tainted with a negative connotation. However, in a fair
system, a tax is a contribution of individuals and businesses to the common good. In
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turn, everyone benefits from government services such as good schools, public
transportation, or public safety services. And, of course, everyone will benefit if we
can avert the threat of irreversible catastrophic climate change.

Section 5: Hydraulic Fracturing (Fracking)

Burning natural gas produces less carbon per unit of energy than coal, but that is
only part of the story. As easily accessible natural gas has become depleted, a new
method of gas mining called hydraulic fracturing or fracking was developed, which
makes it possible to mine natural gas that is not easily accessible. Fracking involves
injecting large amounts of water mixed with chemicals and sand at very high
pressure deep underground to crack rock and release gas. There are serious
concerns about the safety of fracking, especially water pollution by dangerous
chemicals. A Compendium put out by the Concerned Health Professionals of NY
states:

Emerging science confirms that drilling and fracking inherently threaten
groundwater and have contaminated drinking water sources. In Pennsylvania
alone, more than 240 private drinking water wells have been contaminated or
have dried up as the result of drilling and fracking operations over a seven-
year period. A range of studies from across the United States presents
irrefutable evidence that groundwater contamination occurs and is more likely
to occur close to drilling sites. The nation’s 187,570 injection wells for disposal
of fracking waste also pose demonstrable threats to drinking water aquifers.
Municipal sewage treatment plants are not capable of treating fracking waste;
disposal of fracking waste through them can encourage the formation of
carcinogenic byproducts during chlorination. The disposal of fracking
wastewater remains a problem without a safe, viable solution. Overall, the
number of well blowouts (unintentional releases of pressurized gases and
fluids), spills, and cases of surface water contamination from waste pits and
other sources has steadily grown. Meanwhile, the gas industry’s use of “gag
orders,” non-disclosure agreements, and settlements impede scientific study
and stifle public awareness of the extent of these problems. '°

While some people believed that moving from coal to natural gas would be more
environmentally friendly, it may actually be equally if not more harmful for the
climate.'® To assess the effect of natural gas on climate change, one has to know
how much gas escapes during the full life cycle from the wellheads via the pipelines
and compressor stations to its ultimate destination. The above cited Compendium
explains:

A range of studies has shown high levels of methane leaks from gas drilling,
fracking, storage, and transportation, undermining the notion that natural gas
is a climate solution or a transition fuel. Major studies have concluded that
early work by the U.S. Environmental Protection Agency (EPA) greatly
underestimated the impacts of methane and natural gas drilling on the climate.
Drilling, fracking, and expanded use of natural gas threaten not only to
exacerbate climate change but also to stifle investments in, and expansion of,
renewable energy. 17
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In recent years, there has been mounting evidence that gas leaks are widespread
and significant. Scientific studies report that, in the US, “fugitive emissions from
natural gas systems are the largest anthropogenic source of the greenhouse gas
methane (CH4) and contribute to the risk of explosions in urban environments.”
Fifteen percent of leaks detected in the city of Boston qualified as potentially
explosive.'®

“Methane decays in the atmosphere in about a decade. To estimate the impact of a
gas policy on global warming, one converts the gas to a carbon dioxide equivalent
with the same effect on global warming. The conversion factor is called the global
warming potential (GWP). For making small scale, real-life decisions one smears out
the effect over a time horizon of 20 or 100 years. For the 20-year horizon the rounded
GWP conversion factor is roughly 90 and for a 100 years it is 30. These are the
numbers from the latest IPCC report.”"®

The next 10 to 20 years are crucial for reducing greenhouse gas emissions, because
of the danger of triggering tipping points that could lock the climate system into a
long-term irreversible warming. Therefore, natural gas cannot be seen as a “bridge
fuel” anymore. While it is important to fix the major gas leaks to reduce greenhouse
gas emissions and the risk of explosions, it does not make sense to invest in redoing
the whole gas infrastructure. It would be better to invest in clean energy.

Section 6: Geoengineering?°

At present, most scientists argue that the top priority in combating climate change is
to phase out fossil fuels and implementing the many climate solutions as outlined in
Project Drawdown.?"! But this may not be enough and many people think that we
need supplementary techniques to remove CO:2 from the atmosphere, hence
geoengineering. However, most proposed plans are so far unproven and expensive.
All the technical proposals may hold unseen side effects and risks of disrupting
natural systems, with unpredictable consequences for the environment. Clearly, more
research is required before any of these ideas should be implemented. This section
introduces some of the proposed ideas.

Solar radiation management includes technology to reflect sunlight back into space,
such as from orbiting mirrors, injecting large volumes of sulfates into the
stratosphere, or by modifying clouds, plants and ice to make them reflect more
sunlight.

Alternately, a variety of biologic and mechanical techniques proposed to remove CO:
include: Seeding ocean with iron pellets to create plankton blooms that absorb COz,
or the creation of mechanical artificial trees. Direct air capture, removal of CO2 and
storage technology is also proposed, but costs and effectiveness are unproven. An
additional idea is to manage earth’s radiation by allowing heat to escape into space
by thinning cirrus clouds, etc.

More natural proposals include reforestation, carbon farming, utilizing biochar which
circumvents the normal decomposition process, or using crushed rocks spread over
large surface areas to enhance the natural absorption of COa.
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When we talk about solar geoengineering, we usually mean attempts to manage the
influx of solar radiation to remove greenhouse gases in the atmosphere.

In January 2022, more than 60 senior climate scientists and governance scholars
from around the world launched a global initiative calling for an International Non-Use
Agreement on Solar Geoengineering. Hundreds of scholars now support the call for a
Non-Use Agreement.

Their initiative specifically targets the massive spraying of aerosols in the
stratosphere to block a part of incoming sunlight to cool the planet. They justifiably
argue that “Such dangerous planetary-scale interventions cannot be governed in a
globally inclusive, fair and effective manner and must be banned.”

The International Non-Use Agreement on Solar Geoengineering would commit
governments to five core prohibitions and measures:
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1. To not deploy technologies for solar geoengineering,

2. To prohibit national funding agencies from supporting the development of
technologies for solar geoengineering.

3. To ban outdoor experiments of solar geoengineering technologies in areas
under their jurisdiction.

4. To not grant patent rights for technologies for solar geoengineering.

5. To object to the institutionalization of planetary solar geoengineering as a
policy option in international institutions.

This call for an International Non-Use Agreement on Solar Geoengineering is
reasonable. The science of solar geoengineering is extremely uncertain. Its impacts
would likely vary across regions and could have uncertain effects on regional
weather, precipitation, and agriculture. It would be extremely dangerous if one or a
few countries would employ solar engineering with unforeseen consequences.
Humanity has not reached the maturity required to make globally inclusive and wise
decisions based on global consensus.

Even talking about the potential of geoengineering is harmful because it plays into
the tactics of vested interests who say that geoengineering could buy some time. It is
a powerful argument to delay far-reaching climate policy and therefore is just another
form of obstruction to real climate action.

There is another worrying threat coming from solar geoengineering: Reducing solar
radiation could seriously harm photosynthesis - the very foundation of life. The
photosynthetic capacity of the planet is already much compromised by the
destruction of tropical rainforests, the demise of coral reefs around the world, soil
degradation and erosion, and the conversion of much of the land surface to human
uses. To read more about solar engineering and photosynthesis, read the blog by
Arthur Dahl The other energy crisis.

For more information about geoengineering, visit
https://www.britannica.com/science/geoengineering

Also, check out the informative document by GreenFaith "Playing God? Multi-Faith
Responses to the Prospect of Climate Engineering.”

Conclusion

All the technical proposals discussed here require not only expert scientific
knowledge and a broad understanding of their effects on the Earth’s ecosystems, but
also highly developed human maturity and collaboration guided by spiritual
principles. This will be the topic of the next unit.
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