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Modified Coase
Theorem for GHG
Allowance Markets
Trading

(Permit System)

and Global
Sustainable Project
Finance Hedging

1) GREENHOUSE GAS (“GHG”) EMITTERS BUY
CERTIFIED ALLOWANCES TO INTERNALIZE COSTS OF
GHG EMISSIONS ACCELERATING CLIMATE CHANGE =

RECEIVE PERMIT FOR PRODUCTION.

2) GHG OFFSETTERS SELL CERTIFIED ALLOWANCES TO
INTERNALIZE BENEFITS OF GHG OFFSETS MITIGATING
CLIMATE CHANGE = RECEIVE REVENUE FOR GHG
OFFSETS.

3) PERMIT SYSTEM REMEDIATES CLIMATE CHANGE
WITH CRITICALITY, SPEED AND CERTAINTY BY
INTERNALIZING BOTH POSITIVE AND NEGATIVE
EXTERNALITIES AND OPTIMIZING WORLD BANK AND
IMF SUSTAINABILITY PROGRAMS, FACILITIES AND
GOALS.

4) SPOT AND TERM MARKETS FOR CARBON
ALLOWANCE TRADING AND INTEREST RATE RISK LOCK
IN RETURN ON INVESTMENTS (“ROI”) FOR EMITTERS
AND RETURN ON ASSETS (“ROA”) FOR OFFSETTERS.

5) GLOBAL SUSTAINABILITY FINANCE (“GSF”) FROM
WORLD BANK, IMF & INTERNATIONAL CAPITAL
MARKETS EASE CASHFLOW CONSTRAINTS TO REALIZE
OPTIMAL HEDGED ROI AND ROA.




The Greenhouse Effect

Some solar radiation
is reflected by the Some of the infrared radiation

Earth and the passes through the atmosphere.

atmosphere. Some is absorbed and re-emitted
in all directions by greenhouse
gas molecules.The effect of this
is to warm the Earth’s surface
and the lower atmosphere.
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BACKGROUND:

Most of the global warming since 1950 has been
caused by human emissions of greenhouse gases.

Greenhouse gases come from a variety of human
activities, including:

1) burning fossil fuels for heat and energy
2) clearing forests

3) fertilizing crops

4) storing waste in landfills

5) raising livestock

6) producing some industrial products

7) destruction of global ecosystems
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As greenhouse gases
like carbon dioxide and
methane increase,
Earth’s temperature
rises in response. This
increases evaporation
from both water and
land areas.

A

The water vapor then
absorbs heat radiated
from Earth and
prevents it from
escaping out to space.
This further warms the
atmosphere, resulting
in even more water
vapor in the
atmosphere.

Because warmer air
holds more moisture,
its concentration of
water vapor increases.
Specifically, this
happens because water
vapor does not
condense and
precipitate out of the
atmosphere as easily at
higher temperatures.
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This is what scientists
call a ‘positive feedback
loop.” Scientists
estimate this effect
more than doubles the
warming that would
happen due to
increasing carbon
dioxide alone4



VOLUNTARY CARBON MARKETS

AND

GLOBAL SUSTAINABLE FINANCE

The Task Force on Scaling Voluntary Carbon Markets ("TSVCM")
and the Voluntary Carbon Markets Integrity Initiative ("VCMI") were
launched 9/2020 to scale carbon markets in support of The Paris
Agreement.

Voluntary Markets are based on the 1991 Economics Nobel Prize
winning Theorem developed by Professor Ronald Coase of the
University of Chicago.

The Coase Theorem clarified that under ideal economic conditions,
where there are conflicting property rights, the parties involved can
negotiate terms that reflect the full costs and values of the property
rights at issue, resulting in the most efficient outcome.

The Coase Theorem applies to conditions of efficient, competitive
markets, with zero transaction costs.

In the real world, clearly such idealized conditions do not exist,
thus Voluntary Carbon Markets with Global Sustainable
Finance (“GSF”) have not succeeded in mitigating Climate
Change in 25-years. They will not work over the next 25-years.
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MODIFIED COASE THEOREM:
ADAPTION TO REAL WORLD CONDITIONS
The original construct of the Theorem was an idealized voluntary

outcome between logical parties of equal bargaining power that
is costless.

Coase Theorem

Lacking those conditions, a mandatory (Permit System)

Costs and Benefits per Unit variation of the Coase Theorem can address the complexity
$500 of Climate Change: with spot rate and forward term rates to
long tenors, with over-the-counter (“OTC”) and Exchange
Benefits to GHG Allowance Trading Markets to internalize GHG

$400 . R
Company emissions and offsets.

$300

Climate Science-calibrated, certified Allowances provide the

requisite Permit to Produce GHG emissions and/or Monetize
GHG Offsets.

$200

S A single market standard index simplifies International Capital

: | Market OTC and exchange-traded end-user trading with global
30 40 50 60 70 80 90 100 liquidity (as per existing EU ETS Standard)

Units of Effluent Emitted

Certified Allowance = “one ton of carbon dioxide (“CO,") or
the equivalent.”

Net supply of Allowances declines over time to decarbonize,
while emerging technology and ecosystem renewal produce

offsets to reduce net Allowance demand over time.
7



https://www.linkedin.com/feed/hashtag/?keywords=allowance&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A6871962588520034304

LACKS THE NECESSARY
EFFICIENCY, SPEED AND
CERTAINTY

OF A SCIENTIFICALLY
CALIBRATED, GLOBALLY

ADOPTED BY MULTILATERAL
TREATY AMENDMENT TO THE
PARIS AGREEMENT

AS THE GLOBAL
GREENHOUSE GAS (“GHG")
DECARBONIZATION
MECHANISM...

A GHG PERMIT SYSTEM.

The Primary Human-Produced GHG Drivers in
Earth’s Atmosphere

GHG Production and Offset Permit =

GHG * Applicable GWP Multiplier * Certified
Allowance Tenor Price

100-yr Global Warming Potential (“GWP")

carbon dioxide (CO,) =1
methane (CH,) = 25
nitrous oxide (N,O) = 298
fluorinated gases (F-gases
(HFCs) = 140 to 14,800
(PFCs) = 6,500 to 12,200
(NF3) = 17,200
(SFs) = 22,800




1) Carbon Dioxide (CO,)

Carbon dioxide is the primary greenhouse gas contributing to recent climate change. Carbon dioxide enters the atmosphere through
burning fossil fuels, solid waste, trees, and other biological materials, and as a result of certain chemical reactions, such as cement
manufacturing. Carbon dioxide is absorbed and emitted naturally through plant and animal respiration, volcanic eruptions, and
ocean-atmosphere exchange.

2) Methane (CH,)

Both natural and human activities produce methane. For example, natural wetlands, agricultural activities, and fossil fuel extraction
and transport all emit methane.

3) Nitrous Oxide (N,O)

Nitrous oxide is produced mainly through agricultural activities and natural biological processes. Fossil fuel burning and industrial
processes also create nitrous oxide.

4-7) F-Gases (HFCs, PFCs, NF;, SF)

Hydrochlorofluorocarbons, perfluorocarbons, nitrogen trifluoride, and sulfur hexafluoride, together called F-gases, are often used in
coolants, foaming agents, fire extinguishers, solvents, pesticides, and aerosol propellants.


https://www.epa.gov/ghgemissions/overview-greenhouse-gases

2020 U.S. Carbon Dioxide Emissions, By Source

Other (Non-Fossil
Fuel Combustion)
8%
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carbon dioxide (CO,):

Carbon dioxide enters the atmosphere through burning fossil
fuels (coal, natural gas, and oil), solid waste, trees and other
biological materials, and as a result of certain chemical
reactions (e.g., manufacture of cement).

Carbon dioxide is removed from the atmosphere (or
"sequestered") when it is absorbed by plants as part of the
biological carbon cycle.

EPA: Total U.S. Emissions in 2020 = 5,981 Million Metric Tons of CO2 equivalent Note: All
emission estimates from the Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990—
2020 (excludes land sector).
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https://www.epa.gov/ghgemissions/overview-greenhouse-gases
https://www.epa.gov/ghgemissions/overview-greenhouse-gases
https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks
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U.S. Carbon Dioxide Emissions, 1990-2020

Emissions and Trends

Carbon dioxide emissions in the United States decreased
by about 8% between 1990 and 2020.

Since the combustion of fossil fuel is the largest source of
greenhouse gas emissions in the United States, changes in
emissions from fossil fuel combustion have historically
been the dominant factor affecting total U.S. emission
trends.

Improving the insulation of buildings, traveling in more fuel-
efficient vehicles, and using more efficient electrical
appliances are all ways to reduce energy use, and thus
CO, emissions.

Producing more energy from renewable sources and using
fuels with lower carbon contents are ways to reduce carbon
emissions.

Carbon dioxide capture and sequestration is a set of
technologies that can potentially greatly reduce
CO, emissions from new and existing coal- and gas-fired
power plants, industrial processes, and other stationary
sources of CO.. 11




2020 U.S. Methane Emissions, By Source
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methane (CH,)

In 2020, methane (CH,4) accounted for about 11% of all
U.S. greenhouse gas emissions from human activities.
Human activities emitting methane include leaks from
natural gas systems and the raising of livestock.

Methane is also emitted by natural sources such as natural
wetlands. In addition, natural processes in soil and
chemical reactions in the atmosphere help remove
CH, from the atmosphere.

Globally, 50-65% of total CH, emissions come from human
activities

Note: All emission estimates from the Inventory of U.S. Greenhouse Gas Emissions
and Sinks: 1990-2020 (excludes land sector).

12



https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks
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U.S. Methane Emissions, 1990-2020

Emissions and Trends

Methane emissions in the United States decreased by 17%
between 1990 and 2020.

During this time period, emissions increased from sources
associated with agricultural activities, while emissions
decreased from other sources including landfills and coal
mining and from natural gas and petroleum systems.

Because CH,; emissions from landfill gas are a major
source of CH,emissions in the United States, emission
controls that capture landfill CH,are an effective reduction
strategy.

Upgrading the equipment used to produce, store, and
transport oil and natural gas can reduce many of the leaks
that contribute to CH, emissions.

Methane from manure management practices can be
reduced and captured by altering manure management
strategies. Additionally, modifications to animal feeding
practices may reduce emissions from enteric fermentation.

13




2020 U.S. Nitrous Oxide Emissions, By Source
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nitrous oxide (N-,O)

In 2020, nitrous oxide (N,O) accounted for about 7% of all
U.S. greenhouse gas emissions from human activities.
Human activities such as agriculture, fuel combustion,
wastewater management, and industrial processes are
increasing the amount of N,O in the atmosphere.

Nitrous oxide molecules stay in the atmosphere for an
average of 114 years before being removed by a sink or
destroyed through chemical reactions.

Globally, about 40% of total N,O emissions come from
human activities. Nitrous oxide is emitted from agriculture,
land use, transportation, industry, and other activities

Note: All emission estimates from the Inventory of U.S. Greenhouse Gas Emissions
and Sinks: 1990-2020 (excludes land sector).

14



https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks
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U.S. Nitrous Oxide Emissions, 1990-2020

Emissions and Trends

Nitrous oxide emissions in the United States decreased
by 5% between 1990 and 2020.

During this time, nitrous oxide emissions from mobile
combustion decreased by 61% as a result of emission
control standards for on-road vehicles.

Nitrous oxide emissions from agricultural soils have

varied during this period and were about the same in
2020 as in 1990.

Nitrous oxide is generally emitted from industry through
fossil fuel combustion, so technological upgrades and fuel
switching are effective ways to reduce industry emissions
of Nzo

15




2020 U.S. Fluorinated Gas Emissions, By Source
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fluorinated gases (F-gases)

Unlike many other greenhouse gases, fluorinated gases
have no significant natural sources and come almost entirely
from human-related activities. They are emitted through their
use as substitutes for ozone-depleting substances (e.g., as
refrigerants) and through a variety of industrial processes
such as aluminum and semiconductor manufacturing.

Many fluorinated gases have very high global warming
potentials (GWPs) relative to other greenhouse gases, so
small atmospheric concentrations can have
disproportionately large effects on global temperatures. They
can also have long atmospheric lifetimes—in some cases,
lasting thousands of years. Like other long-lived greenhouse
gases, most fluorinated gases are well-mixed in the
atmosphere, spreading around the world after they are
emitted. Many fluorinated gases are removed from the
atmosphere only when they are destroyed by sunlight in the
far upper atmosphere. In general, fluorinated gases are the
most potent and longest lasting type of greenhouse gases
emitted by human activities.

There are four main categories of fluorinated gases—
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), sulfur
hexafluoride (SFg), and nitrogen trifluoride (NF3). The largest

sources of fluorinated gas emissions are described below.
16
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U.S. Fluorinated Gas Emissions, 1990-2020

Emissions and Trends

Overall, fluorinated gas emissions in the United States
have increased by about 90% between 1990 and 2020.
This increase has been driven by a 284% increase in
emissions of hydrofluorocarbons (HFCs) since 1990, as
they have been widely used as a substitute for ozone-
depleting substances.

Hydrofluorocarbons (HFCs) are released throudgh the
leakage of refrigerants used in vehicle air-conditioning
systems. Leakage can be reduced through better system
components and alternative refrigerants with lower global
warming potentials than those presently used.

Refrigerants used by businesses and residences emit
fluorinated gases. Emmissions can be reduced b_¥ better
handling of these gases and use of substitutes with lower
global “warming “potentials and other technological
Improvements.

Industrial users of fluorinated gases can reduce emissions
by adopting fluorinated gas recycling and destruction
processes, optimizing production to minimize emissions,
and replacing these gases with alternatives.

Sulfur hexafluoride is an extremely potent greenhouse ?as
that is used for several purposes when transmitiing
electricity through the power grid.

17




Summary

The National Oceanic and Atmospheric
Administration (“NOAA”) Annual Greenhouse Gas
Index, which tracks the warming influence of long-
lived gases, has increased over 40% from 1990 to
today.

The Voluntary Carbon Markets that were based on
an expressly idealized Coasian economic world have
not, and will not, solve the Climate Crisis.

This speaks to the criticality of embracing a realistic,
scientific, and sensible mandatory GHG Permit
System to utilize the full power of law and
economics.

Incentives must be aligned to vyield climate
technology innovation systematically, internalizing
both positive and negative externalities in all GHG
emitting or offsetting industries and global
ecosystems comprehensively.

18




A scientifically-calibrated GHG utility function of negative and
positive externalities weighting the 100-year Global Warming
Potential (“GWP”) factors relative to one GHG Allowance merges
climate science with market-based innovation simply and
elegantly.

The complexity of methodically managing dynamic Climate
Change risk is embedded in the GHG Permit Allowance Trading
market system to benefit International Capital Market institutions,
governments, industries, innovators, and the world at large.

Governments can buffer consumer's discretionary income from
short-term product price inelasticity to substitution.

Global Sustainable Finance, Interest Rate Risk Management, and
GHG Permit Allowance Trading incents all governments,
industries, and companies to take immediate transitional action by
structuring cashflow, GHG prices, and interest rates to lock an ROI
or ROA for technology-driven closed-loop industrial processes and
global ecosystem preservation and rejuvenation:

19



Closed-loop industrial processes eliminate waste and
Improve Nature, Productivity, and Profits.

Natural resource preservation and global ecosystem
protection and rejuvenation earn revenues and
markedly Improve Standards of Living.

The GHG Permit System covers GHG emissions,
oceanic stratification, etc., from adverse externalities
such as marine mammal hunting and deaths, rain
forest destruction, pollution, and other global
ecosystem fractures that Impose Costs on
Society.

The methodical sophistication of the GHG Permit
Allowance System will produce the mitigation and
remediation necessary to begin de-risking Climate
Change, a global imperative with a net annual 51
billion tons of GHG emissions.

The CME Group, EEX or ICE Exchanges can
resurrect Permit Based Environmental Global
Markets that will work to Save The World and be
well rewarded for it.
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