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EXECUTIVE SUMMARY

Carbon pricing is a promising policy option to help fa-
cilitate the transition to a green sustainable economy.
Putting a price on greenhouse gas (GHG) emissions al-
lows us to accurately reflect the true cost of pollution,
leading the market — meaning the countless choices
made every day by people and businesses — to favor
cleaner ways of living and doing business.

It also has the potential to provide substantial and
crucial revenue to fund the diverse solutions need-
ed for a rapid transition. Increasing existing carbon
prices and expanding to new jurisdictions can rapidly
unlock trillions of dollars of private and public capital
to mobilize a sustainable transition across the globe.

Meanwhile, the concept of a just transition has
emerged from environmental justice (EJ) and labor-
roots — the change away from an extractive econ-
omy to a regenerative economy must also address
deep issues of social and environmental injustice
associated with the current polluter-industrial
structure of the economy.

If carbon pricing is to be a central component of cli-
mate policy moving forward, it must not only reduce
GHG emissions, but also embrace deep overlapping
connections with linked social and environmen-
tal justice issues. This report offers a carbon pricing
policy framework that contextualizes the potential
role it can play in a larger green just transition.

We use California’s cap-and-trade program as a case
study for this framework. Due to the state’s ambitious
climate policies, large administrative capacity, and
robust environmental justice community, the expe-
rience in California serves as a key learning resource
for other states to extract best practices and ongoing
challenges in building a just policy framework.

We highlight some key design choices for future sys-
tems to include:

INVEST IN COMMUNITY-DRIVEN,

TRANSFORMATIVE PROJECTS

Investing carbon pricing revenue into communi-
ty-driven, transformative projects can provide some
of the most durable and effective benefits to the
communities that need it most, empowering them to
facilitate a just transition in the local context.

RETURN REVENUE TO

ENSURE ECONOMIC PROTECTION

Providing a full scope of economic opportunity en-
tails returning a portion of revenue directly to rate-
payers, which guarantees short-term protection
from increased energy costs due to carbon pricing.

STRONGER CARBON PRICES

AS A PRIORITY DESIGN CHOICE

We identify higher carbon prices as a critical design
choice for a just transition for three key reasons — to
reduce emissions to the degree needed; to generate
sufficient funds for investment; and to produce pos-
itive health outcomes.

COMPLEMENTARY POLICIES

Even with higher carbon prices, revenue return
mechanisms, and inclusive investment processes,
carbon pricing alone will not provide a full scope of
economic opportunity and environmental justice.
Future states should therefore think strategically
about the intersection of carbon pricing and com-
plementary policies, rather than design carbon pric-
ing as a standalone policy measure.

ESTABLISHING A JUST
CARBON PRICING FRAMEWORK

COMPONENTS OF CARBON PRICING

We can break carbon pricing down into its central
design components, each of which has strengths and
limitations in providing various aspects of a just tran-
sition. These components are:

1| THE CARBON PRICE SIGNAL, which increases the
relative cost of GHG-intensive activities, incentiv-
izing individuals and businesses to switch to clean-
er alternatives.

2| INVESTMENT OF THE REVENUE, typically into
projects that further reduce GHG emissions and /or
address other vital state/community needs.

3| REVENUE RETURN MECHANISMS, such as a
household rebate or reduction in other taxes, that
offsets the burden that carbon pricing can impose
on vulnerable households and businesses.

4 | COMPLEMENTARY POLICIES, which can fulfill
goals that carbon pricing fails to address. Key to this
framework is that carbon pricing is contextualized as
part of a larger, cohesive policy roadmap.

ECONOMIC OPPORTUNITY

AND ENVIRONMENTAL JUSTICE

Next, we consider two broad categories of benefits
that each component of carbon pricing can provide
towards a just transition — economic opportunity and
environmental justice.

FIGURE ES-1 A Just Carbon Pricing Policy Framework

Carbon pricing can deliver

economic opportunity by providing:
COMMUNITY-LEVEL INVESTMENT to create concen-
trated, durable benefits such as job creation, mobility,
and increased access to public and private resources.

SHORT-TERM PROTECTIONS TO VULNERABLE
HOUSEHOLDS AND SMALL BUSINESSES, such that
the policy creates a net reduction in the cost of liv-
ing and/or doing business in these communities.

TRANSITIONAL ASSISTANCE FOR FOSSIL FUEL DE-
PENDENT WORKERS AND COMMUNITIES, such that
new sources of revenue are created for families and
local governments currently depending on pollu-
tion-intensive industries.

Carbon pricing can deliver

environmental justice by providing:

POLITICAL INCLUSION AND COMMUNITY-OWNED
RESOURCES that empower local organizations and
governments to facilitate the green just transition in
their local context.

POSITIVE PUBLIC HEALTH OUTCOMES, particularly
reductions in local air pollutants that disproportion-
ately harm low-income communities, communities
of color, and non-English speaking communities.

RESILIENCE AND ADAPTATION TO CLIMATE
CHANGE, as these communities are also more sus-
ceptible to the impacts of the climate crisis on ev-
eryday life.
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These non-exhaustive definitions must be decided in
each state to capture the unique challenges of the
local context.

PRIORITY POPULATIONS

Mirroring California’s terminology, this report focus-
es on priority populations, which broadly constitute
the worst victims of social and environmental injus-
tice. Each state needs to have its own transparent
and inclusive process to define priority populations
in a comprehensive manner. California considers two
subsets of priority populations:

DISADVANTAGED COMMUNITIES are defined at the
census tract level using open data on 22 different
measures of pollution exposure, environmental ef-
fects, health sensitivities, and socioeconomic factors.

LOW-INCOME POPULATIONS are defined either at
the census tract or household level, as those below
80% of the state median household income, al-
though a household can alternatively qualify under
area-adjusted income limits.

Whether or not California’s current policies are suffi-
cient to achieve a just transition to a green economy
remains to be seen in the coming years. Disadvan-
taged communities are still subject to greater levels
of local pollutants in the air they breathe, both from
vehicles and facilities."* Massive challenges remain
in solving the transportation, housing, and public
health crises across the state. Yet, the evolution of
California’s climate policy over the past decade pres-
ents a vital case study opportunity to accelerate cli-
mate policy development in future states.

With the policy design choices, desired outcomes,
and priority populations all defined, we can subse-
quently apply this framework to California’s cap-
and-trade program to extract best practices and
ongoing challenges in crafting market-based mecha-
nisms within a just transition framework.

11 Union of Concerned Scientists, 2019. “Inequitable Exposure to
Air Pollution from Vehicles in California.”

2 | Office of Environmental Health Hazard Assessment, California
Environmental Protection Agency, 2017. “Tracking and Evaluation
of Benefits and Impacts of Greenhouse Gas Limits in Disadvan-
taged Communities: Initial Report.”

3| California Air Resources Board, 2019. “Annual Report to the Leg-
islature on California Climate Investments Using Cap-and-Trade
Auction Proceeds.”

INVEST IN COMMUNITY-DRIVEN,
TRANSFORMATIVE PROJECTS

Investing carbon pricing revenue into communi-
ty-driven, transformative projects can provide some
of the most durable and effective benefits to priority
populations, but it requires data-driven, transparent,
inclusive processes for deciding how the revenue is
spent. We highlight the following actionable steps
that states can take to effectively invest carbon pric-
ing revenue to the benefit of priority populations:

DEFINE PRIORITY POPULATIONS using data-driven,
collaborative tools and an extensive public process
to ensure these definitions are comprehensive, fair,
and transparent.

LEGISLATIVELY MANDATE that a significant portion
of investments from carbon pricing funds are locat-
ed in, and provide real benefits to, priority popula-
tions.

DEVELOP OPEN METHODOLOGIES to quantify GHG
reductions, local pollutant reductions, job creation,
and other co-benefits in order to reveal and objec-
tively evaluate which investments are most effective
and impactful.

ESTABLISH COMMUNITY-ORIENTED GOVERNANCE
STRUCTURES and transparent review processes to
provide multiple pathways for community owner-
ship, such as advisory committees, local air districts,
and place-based initiatives. This includes a strong
component of education, public engagement, and
technical assistance to ensure fair access to all in-
vestment opportunities.

FIGURE ES-2 Cumulative Outcomes of California
Climate Investments *

Located withinand

benefiting priority
populations Other areas of

33% California
43%

Benefiting priority
populations
24%

To date, California has raised nearly $12 billion for
California Climate Investments (CClIs). Legislation in-
troduced in 2012, and subsequently strengthened in
2016, requires a percentage of funds to benefit prior-
ity populations. These mandates have been repeat-
edly and vastly exceeded, suggesting that future sys-
tems can set more ambitious equity requirements
both in their benefit criteria and their share of over-
all investment funds.

The benefits of deploying investments transparently
and effectively far outweigh the administrative costs,
with 3.5% of total investment funds being used for
administration and support in California.*

States following California’s lead will have to consid-
er the balance between long-term, large infrastruc-
tural transformations, and the need to empower lo-
calities to realize their own solutions. In California,
60% of auction revenue is continuously appropriated
to large, state-planned initiatives such as rail projects
and affordable housing. The remaining 40% is appro-
priated annually by the legislature to a wide variety of
small and medium-scale projects.®

California has signaled a priority shift in the coming
years towards community-level projects that pro-

The benefits of deploying
investments transparently
and effectively far outweigh
the administrative costs, with
3.5% of total investment funds

being used for administration

and support in California.

vide economic, environmental, and public health
benefits.® The Transformative Climate Communi-
ties Program is exemplary for achieving these goals
by providing dense place-based funding to local ac-
tors seeking to realize their own vision for what their
community could look like.

However, the program constitutes only 2% of Cali-
fornia’s overall appropriations to date.” These proj-
ects with extensive co-benefits need to be expanded
to align the state with just transition principles.

FIGURE ES-3 Implemented California Climate Investments

Transportation and
Sustainable
Communities

60% benefits priority populations

(under SB 535 or AB 1550)

Natural Resources
and Waste
Diversion

v

$275 million implemented

Clean Energy and 6% of total projects

Energy Efficiency

73% benefits priority populations

\—/

$748 million implemented
18% of total projects

Y

$3.3 billion implemented
76% of total projects

61% benefits priority populations

4 | California Air Resources Board, 2019. “Annual Report to the Legislature on California Climate Investments Using Cap-and-Trade Auc-

tion Proceeds.”

5| Starting in FY 2020-2021, an additional 5% of auction revenue will be continuously appropriated to clean water initiatives which will in-

crease the total ongoing appropriations to 65%.

6 | California Air Resources Board, 2019. “Cap-and-Trade Auction Proceeds Third Investment Plan: Fiscal Years 2019-20 through 2021-22."
7 | California Air Resources Board, August 2019. “August 2019 CCI Data Update.”
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STRONGER CARBON PRICES
AS A PRIORITY DESIGN CHOICE

We identify higher carbon prices as the critical de-
sign choice in a just transition framework, for three
key reasons:

1| HIGHER CARBON PRICES ARE NEEDED TO
ACCURATELY REFLECT THE SOCIAL COST OF
POLLUTION AND SPUR REAL GHG REDUCTIONS

The social cost of carbon, which is an estimate of the
long-term global damages caused by pollution, has
been estimated to be as low as $52 per metric ton
of carbon dioxide equivalent (tCO,e),® and upwards
of $417/tCO,e.° Until these costs are reflected in
the carbon price signal, our economy will continue
to pollute without fully accounting for the external
damages, leading to further global injustice and eco-
nomic inefficiency.

The Stern-Stiglitz Commission on Carbon Pricing
finds that, assuming complementary policies are
in place, a carbon price of $40-$80,/tCO,e by 2020
will be needed across the globe to keep temperature
rise below 2°C. In contrast, California’s carbon price
has grown from about $10 to $17.50,/tCO,e since the
launch of the program.

The degree to which higher carbon prices will be re-
quired in California remains to be seen, as the state
relies extensively on additional regulations to achieve
most of the emissions reductions needed.

FIGURE ES-4 Clobal Literature on Carbon Prices
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FIGURE ES-5 Carbon Price and Investment Revenue
in California and RGGil
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2| HIGHER CARBON PRICES ARE NEEDED TO RAISE
REVENUE FOR A GREEN JUST TRANSITION

Higher carbon prices will be needed to fund the
vast transformations required for a just transition
to a green economy. Counterintuitively, returning a
portion of revenue to households can actually raise
more money for investment, if it in turn leads to
higher carbon prices.

For instance, the Regional Greenhouse Gas Initiative
(RGGI), aregional cap-and-trade program for electric-
ity sector emissions in the Northeast and Mid-Atlantic,
dedicates almost all auction proceeds to GHG reduc-
tions, but has maintained very low carbon prices.

On the other hand, due to higher carbon pric-
es, California is raising significantly more revenue
for climate investment per allowance sold, despite
about half of the allowance budget being directed
to other purposes.

$100 $100
e e
i
i
Global Carbon
Price Range Chemical
Needed Industry Carbon

$62 (Stern-Stiglitz)  Price Needed
(CDP)

Minimum
Social Cost

of Carbon

California (E-Eee)
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8 | Interagency Working Group on Social Cost of Greenhouse Gases, 2016. “Technical Update of the Social Cost of Carbon for Regulatory

Impact Analysis.” Adjusted to 2019 dollars.

9| Ricke et. al., 2018. “Country-level social cost of carbon.” Nature Climate Change.

3| HIGHER CARBON PRICES INCREASE THE CHANCE
OF PRODUCING POSITIVE HEALTH OUTCOMES

The carbon price signal itself is not typically de-
signed to guarantee reductions at the local level, but
if passing a carbon pricing policy preempts or strips
away other regulations that address more locally tar-
geted emissions reductions, then it needs to fill this
role to the best of its ability.

Preliminary analysis of California suggests that local
pollutant emissions from stationary sources are de-
creasing across the state, although further research
is needed to examine mobile sources of local pollut-
ants, as well as the public health outcomes occurring
specifically in disadvantaged communities.

CHALLENGES WITH CAP-AND-TRADE AND
CARBON PRICE SIGNALS

Cap-and-trade is not designed to prescribe a spe-
cific carbon price, and thus the degree to which the
program reaches the price levels needed for a green
just transition depends on the symphony of policy
choices and external factors that influence the al-
lowance market. We identify two key steps to main-
taining effective price levels in future cap-and-trade
programs:

1| AVOID PERMIT OVERSUPPLY. Cap-and-trade sys-
tems have historically provided far more allowances
than required. The resulting oversupply keeps allow-
ances cheap at auction and threatens the program’s
ability to reduce emissions in later years. Future sys-
tems need to set a stricter cap, and build in periodic
cap adjustments, to ensure the program maintains an
appropriate level of stringency.

This includes accounting for offsets in market de-
sign. In California, we calculate that 226 million ex-
cess allowances from 2013-2018 are currently held
in private accounts, which is nearly equal to the 236
million tCO,e that the program is expected to re-
duce between 2021 and 2030. If one allowance was
removed from the market for every offset previously
used for compliance, California’s current oversupply
problem would be nearly cut in half.

2| IMPLEMENT A HIGH PRICE FLOOR. Should future
systems fail to properly balance the supply of allow-
ances, sufficient carbon prices can still be achieved
by setting a lower limit for what price an allowance
can sell for at auction.

RETURN REVENUE TO
ENSURE ECONOMIC PROTECTION

Providing a full scope of economic opportunity en-
tails returning a portion of revenue directly to pri-
ority populations, which guarantees short-term pro-
tection from increased energy costs due to carbon
pricing. The program can in fact be flipped to create
progressive outcomes by leaving low-income house-
holds with a net financial gain from the program.

California’s cap-and-trade program distributes a
flat climate dividend on all utility bills, resulting in
average net savings of S50 to $65 on annual utility
costs for low-income households.” This provides a
base level of guaranteed economic protection with-
out even considering the benefits from investment.
However, no such protections exist for transporta-
tion fuel costs.

Low-income households, by state standards, tend to
constitute a small portion of overall emissions in the
typical state." As such, a fairly small portion of car-
bon pricing revenue can provide sufficient protec-
tions to low-income households.

In California’s case, an even smaller portion of the
total allowance budget could be used to provide the
same scale of protection to low-income households
if the climate dividend was weighed according to
income rather than administered on a flat basis to
all households.

FIGURE ES-6 Current Oversupply and Offset Usage
in California, 2013-2018
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10 | Juien Gattaciecca, Colleen Callahan, and J.R. DeShazo, UCLA
Luskin Center for Innovation, 2016. “Protecting the Most Vulnera-
ble: A Financial Analysis of Cap-and-Trade's Impact on Households
in Disadvantaged Communities Across California.”

11| Marc Breslow, Climate XChange, 2019. "Impacts of Carbon Pol-
lution Pricing on Massachusetts Households at Different Income
Levels.”



CLI MATEXCHANGE | CLIMATE-XCHANGE.ORG

COMPLEMENTARY POLICIES

Even with higher carbon prices, revenue return
mechanisms, and inclusive investment processes,
carbon pricing alone will not provide a full scope of
GHG reductions, economic opportunity, or environ-
mental justice. Future states should therefore think
strategically about the intersection of carbon pricing
and complementary policies, rather than design car-
bon pricing as a standalone policy measure.

In California, the cap-and-trade program is expect-
ed to contribute 38% of the GHG reductions needed
to achieve their 2030 target. The rest of the reduc-
tions come from “complementary policies,” including
those affecting short-lived pollutants, energy effi-
ciency, and renewable energy.

Additional regulations will play a pivotal role in ad-
dressing local pollutants moving forward. AB 617 —
which directs additional resources, monitoring, and
actionable authority for CARB and local air districts
to reduce local pollutant emissions from stationary
sources — is the direct result of the political concern
for tackling equitable air quality outcomes in disad-
vantaged communities.

The degree to which these policies will sufficient-
ly address public health inequities is uncertain, but
preliminary evidence suggests that some types of lo-
cal pollution from stationary sources are decreasing
across the state.

FIGURE ES-7 Change in Average Emissions from Stationary Sources, 2010-2012 to 2015-2017
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12 | Derived from California Mandatory Reporting Regulation Data, 2010-2017.
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CONCLUSION

As the climate crisis continues to worsen, so does
our need for bold and rapid policy solutions. Ex-
citement around the Green New Deal demon-
strates a political desire to consider not only how
the climate crisis can be addressed, but also how
the current polluter-industrial economy can be
transformed to provide accessible transportation
infrastructure, sustainable energy, good jobs, and
clean air for everyone.

If carbon pricing is to play a central role in our solu-
tion to the climate crisis, it must tap into, and make

Photo: CXETStaft

progress on other key social and environmental jus-
tice issues of our time. It requires a comprehensive
investment process; revenue return mechanisms to
provide a fundamental level of economic protection;
sufficiently high carbon prices to reflect the damag-
es of pollution and raise the revenue needed for a
green just transition; and a cohesive design strategy
within a larger policy roadmap. Future states should
consider this framework to maximize the econom-
ic opportunity and environmental justice that their
program provides to the people that need it most.
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INTRODUCTION

Mitigating the global climate crisis requires all ma-
jor nations and economies to undertake deep, rap-
id, transformative action immediately. In order to
keep global warming to 1.5°C, as opposed to 2°C,
global greenhouse gas (GHG) emissions must fall by
45% from 2010 levels by 2030 and reach “net zero” by
2050.8 The world stands to lose hundreds of millions
of lives, hundreds of trillions of dollars, and millions
of species due to climate collapse and ecological dis-
ruption that will last hundreds of years if we are un-
able to rapidly enact far-reaching and unprecedent-
ed changes in all aspects of society."

No single solution will sufficiently tackle this prob-
lem. However, carbon pricing has emerged as one
of the leading policy options to help transition to
a green sustainable economy. Putting a price on
greenhouse gas pollution allows us to accurately re-
flect the true cost of polluting products and activities
leading the market — meaning the countless choices
made every day by people and businesses - to favor
cleaner ways of living and doing business.

This also has the potential to provide substantial and
crucial revenue to fund the diverse solutions need-
ed for a rapid transition. Existing carbon pricing sys-
tems already cover 14% of the global economy and
are worth a collective S100 billion per year, despite
prices remaining fairly low.” Increasing existing car-

bon price levels and expanding to new jurisdictions
can rapidly unlock trillions of dollars of private and
public capital to mobilize a sustainable transition
across the globe.

However, our climate policies need to go beyond
GHG reductions. The environmental justice (EJ)
movement has grown in response to the historic and
systematic environmental racism that has left com-
munities of color and low-income communities dis-
proportionately exposed to hazardous pollution and
industrial practices. As climate change became the
forefront issue of environmental policy, the concept
of a just transition emerged from EJ roots, empha-
sizing that the change from an extractive economy
to a regenerative one, must also address deep is-
sues of social and environmental inequality associ-
ated with the current polluter-industrial structure
of the economy.

In addition to GHGs, the US economy also produc-
es local pollutants such as sulfur oxides (SO,), nitro-
gen oxides (NO,), and particulate matter (PM 2.5) that
directly harm public health, causing respiratory and
cardiovascular disease.'® Global observational studies
find that 3 million premature deaths are attributable
to ambient air pollution, and 3.4 million addition-
al premature deaths are due to household pollution
each year.” These co-pollutants tend to come out of

13| IPCC, 2018. “Global warming of 1.5°C. An IPCC Special Report on the impacts of global warming of 1.5°C above pre-industrial levels and
related global greenhouse gas emission pathways, in the context of strengthening the global response to the threat of climate change,

sustainable development, and efforts to eradicate poverty.”
14| Ibid.

15 | World Bank Group, 2019. “State and Trends of Carbon Pricing 2019.”

16 | Smith et. al., 2013. “Energy and Human Health.” Annual Review of Public Health.

17 | World Health Organization, 2016. “Ambient air pollution: a global assessment of exposure and burden of disease.”

the same tailpipes and vents as carbon dioxide, and
do so disproportionately in communities of color and
low-income neighborhoods.'®*

At the same time, we suffer from a transportation
crisis, housing crisis, and deep historical issues of so-
cial inequity, which require substantial resources and
political will to address. Carbon pricing has the po-
tential to raise substantial revenue, and is therefore
vital to establish processes that give resource own-
ership and investment in communities at the front-
lines of climate change, in order to achieve the phys-
ical and political transformations that they need.

Opportunity cost is used in economics to guide effi-
cient use of time and resources, such that an action
is not necessarily successful because it achieves a net
profit, but rather it is only successful if it achieves
greater results than what alternative actions would
have accomplished.

The concept applies to environmental policy as
well. If carbon pricing is to be a central component
of climate policy moving forward, it must not only
be designed to make real impacts on GHG emission
reductions, but also embrace deep overlapping con-
nections with social and environmental justice in or-
der to maximize its contributed value over the op-
portunity cost of incremental, isolated approaches.

Incorporating key cross-sectional issues into carbon
pricing design not only increases the effectiveness
of the program, but also increases its chance of po-
litical success by appealing to a wider support base

Carbon pricing must not only tackle the climate crisis, but
also embrace deep overlapping connections with key social

and environmental justice issues of our time.

through inspiration and ambition, unifying multiple
voices within a group of stakeholders that has histor-
ically been fractured.

In this report, we outline a potential policy framework
for carbon pricing in a just transition, using Califor-
nia’s cap-and-trade program as a case study. As the
only economy-wide carbon pricing program in the
United States, California presents a valuable opportu-
nity to apply the just transition framework and extract
best practices for other states to learn from.

The political capital required to launch the program
in 2012, and consequently extend it through 2030,
has created pressure for it to deliver not just on
emissions reductions, but also provide real econom-
ic opportunity and advance environmental justice in
the state. As a state with relatively high climate am-
bition, extensive administrative capacity, and a ro-
bust environmental justice community, California
presents learning lessons and ongoing challenges in
how to design carbon pricing in a way that is impact-
ful, equitable, and delivers real results to disadvan-
taged communities.

Each state has unique conditions that require differ-
ent policy solutions, and this report is not meant to
prescribe a duplicative approach to California. In-
stead, we provide detailed information, with exten-
sive input from California groups and experts, on key
practices and pitfalls that other states can learn from
to create carbon pricing policies that are more com-
prehensive, impactful, and equitable.

18 | Ihab Mikati, Adam Benson, Thomas Luben, Jason Sacks, Jennifer Richmond-Bryant, 2018. “Disparities in Distribution of Particulate
Matter Emission Sources by Race and Poverty Status.” American Public Health Association.

19 | Anjum Hajat, Charlene Hsia, Marie O'Neill, 2015. “Socioeconomic Disparities and Air Pollution Exposure: A Global Review.”
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KEY DEFINITIONS FOR A JUST
CARBON PRICING FRAMEWORK

PRIORITY POPULATIONS

Fundamental to our analysis is defining the house-
holds and communities that states should prioritize
in their environmental policy. Mirroring California’s
terminology, we use the term priority populations
to describe the worst victims of environmental and
economic injustice as it relates to issues such as air
quality, public health, transportation and energy ac-
cess, economic mobility, housing, and political inclu-
sion. Each state needs to have their own substantive,
transparent, and inclusive process to define priority
populations in their local context. California defines
priority populations as two different subsets:

DISADVANTAGED COMMUNITIES are defined by Cal-
ifornia’s Environmental Protection Agency (CalE-
PA) using CalEnviroScreen, a tool that transparently
evaluates each census tract according to 22 differ-
ent measures of pollution exposure, environmental
effects, health sensitivities, and socioeconomic fac-
tors. These factors are weighed and combined to
create a comprehensive CalEnviroScreen score for
every census tract in the state, the top 25% scoring
communities are then classified as disadvantaged.?

LOW-INCOME POPULATIONS can be defined at the
census tract or household level. Cost of living varies
greatly by geography, meaning that one definition of
low-income may be appropriate in one area but in-
appropriate in another. California’s program defines
low-income as any of the following:

A household with income less than 80% of the
statewide median.

A household with income less than the localized
income limits defined by the California
Department of Housing and Community
Development (CalHUD), typically 80% of the
area-adjusted median income.

A census tract with a median income at or below
80% of the statewide median income.

These definitions may need to look different in other
states. Rather than prescribe a universal definition
for priority populations, we recommend each state
arrives at these definitions in an inclusive, transpar-
ent, and comprehensive manner.

ECONOMIC OPPORTUNITY
AND ENVIRONMENTAL JUSTICE

This report seeks to evaluate how carbon pricing
policies can provide economic opportunity and ad-
vance environmental justice goals in priority popu-
lations. These topics are deeply complex and include
many aspects that go beyond the scope of this re-
port. Hence, we constrain our concepts to the most
prominent climate justice issues that carbon pricing
can reasonably address. Like priority populations, a
detailed definition of economic opportunity and en-
vironmental justice needs to be redefined in each
state to capture the unique challenges within the lo-
cal context.

ECONOMIC OPPORTUNITY focuses on the program’s
ability to provide a broad scope of economic benefits
to priority populations, in line with the principles of
a just transition. This can be broken down into three
components:

1| Community-Level Transformation

A carbon pricing program should not just protect
vulnerable populations from increased costs of
living, but also help facilitate the transition away
from fossil fuels in such a way that tackles deeper
causes of economic inequality and provides con-
centrated, durable benefits to priority populations
such as job creation, mobility, and increased ac-
cess to public and private resources.

2 | Protection of Households and Small
Businesses

As carbon pricing can raise the cost of energy,
some of the revenue must be used to counteract
these costs for households and small businesses
that are vulnerable to higher costs of living /
doing business.

3 | Transitional Assistance for Fossil-Fuel
Dependent Workers and Communities

A comprehensive policy helps state and local
governments shift their tax dependency away

from extractive industries, and provides working
families in the fossil fuel industry new, good-paying
alternative occupations. This aspect of economic
opportunity is outside the scope of this study.

ENVIRONMENTAL JUSTICE is defined by the Envi-
ronmental Protection Agency as “fair treatment and
meaningful involvement of all people regardless of
race, color, national origin, or income, with respect
to the development, implementation, and enforce-

20| See “Defining and Mapping Priority Populations” for more information on the public process and methodology behind CalEnviroScreen.

ment of environmental laws, regulations, and pol-
icies™ In our carbon pricing policy framework, we
break this definition down into three concepts:

1] Political Inclusion and Community Ownership
All aspects of the carbon pricing program must
be designed with input and influence from prior-
ity populations and representative organizations.
This includes sufficient stakeholder engagement,
public comment, and educational tools for these
groups to make fully-informed and collaborative
program design choices, as well as appropriate
governance structures and transparency to give
communities ownership over their future.

2| Equitable Public Health Outcomes

To the degree that a carbon pricing program
preempts other policies that tackle local pollut-
ants in disadvantaged communities, it must be
designed intentionally to produce equitable pub-
lic health outcomes in overburdened communi-
ties. This can be achieved through a combination
of investment projects and carbon price signals,
but may also require additional regulations. Suf-
ficient monitoring and data to track local health
outcomes is imperative to ensure equity in public
health outcomes.

3| Strengthen Resilience

and Adaptation to Climate Change

Vulnerable communities and households are also
more susceptible to localized climate change im-
pacts. The carbon pricing program must deploy
sufficient resources and technical assistance to
prepare communities for these impacts.

FIGURE 1 A Just Carbon Pricing Policy Framework

A JUST CARBON PRICING POLICY FRAMEWORK

OUTCOMES
ECONOMIC OPPORTUNITY

Community Transformation «<—— Price Signal

Short-term Protections I
]7 Return Mechanisms
Transitional Assistance I

Community Investment

21| Environmental Protection Agency, 2019.

POLICY FRAMEWORK
CARBON PRICING

COMPLEMENTARY POLICIES

BUILDING A POLICY FRAMEWORK

Using these definitions, we can build a policy frame-
work for the role carbon pricing can play in a just
transition to a green economy. Our policy frame-
work breaks down carbon pricing into four subcom-
ponents:

1] THE CARBON PRICE SIGNAL, which increases
the relative cost of GHG-intensive activities,
incentivizing people and businesses to switch to
cleaner alternatives.

2| INVESTMENT OF THE REVENUE, typically into
projects that further reduce GHG emissions and
address other vital community needs.

3| REVENUE RETURN MECHANISMS, such as an
annual household rebate or reduction in other
taxes, meant to offset the economic burden
that carbon pricing could impose on vulnerable
households or businesses.

4| COMPLEMENTARY POLICIES, which can fulfill
remaining goals that carbon pricing fails to address.
Conversely, carbon pricing can be designed to fill
gaps in existing policies. Key to this framework is
that carbon pricing is contextualized as part of a
larger, cohesive policy roadmap in any given state.

Each of these subcomponents has their own strengths
and limitations in providing economic opportunity
and environmental justice to priority populations. By
analyzing them both in isolation and cohesively, we
can illuminate key lessons in making effective deci-
sions for carbon pricing design to achieve equitable
and inclusive outcomes.

OUTCOMES
ENVIRONMENTAL JUSTICE

» Public Health

Political Inclusion

Resilience & Adaptation
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CALIFORNIA AS A CASE STUDY

California presents a unique and valuable case study
to apply our framework. The state’s comprehensive
approach to climate policy stands as the most am-
bitious state-level action on climate change in the
United States. We chose California for a few reasons:

California’s cap-and-trade program is the first and
only economy-wide carbon price in the United
States. States should examine what California has
learned from running and adjusting a carbon pricing
program for the majority of the last decade.

California also boasts the greatest administrative ca-
pacity for environmental programs of any US state,
allowing them to pursue a greater range of policy de-
sign and implementation choices.

Hundreds of communities and environmental justice
groups have engaged in California’s legislative and im-
plementation process with the interests of priority
populations in mind. The compromises made between
state government and these groups provide learning
lessons for both policy makers and advocacy groups in
states considering prospective carbon pricing.

The foundation of climate policy in California be-
gan in 2006 with the passing of AB 32, the California
Global Warming Solutions Act. The bill sets an emis-
sions target of returning to 1990 levels by 2020, and
gives the California Air Resources Board (CARB) au-
thority to develop a plan to reach that target, includ-
ing a market-based mechanism.?

In 2012, California implemented a cap-and-trade
system for greenhouse gas emissions. Under the
program, power generators, fuel distributors, and
other polluting facilities must submit a permit, oth-
erwise known as an allowance, for each metric ton
of carbon dioxide equivalent (tCO,¢) they emit. Com-
panies are either freely distributed these allowances
or must purchase them at government auctions. By
reducing the allowances offered or distributed each
year, otherwise known as the “cap’, the government
can guide emissions downward, while the market, in
theory, sets the value of allowances in order to keep
emissions on track.

22| AB 32,2006. “California Global Warming Solutions Act of 2006."

FIGURE 2 California’s Expected Policy Contributions
for 2020 and 2030 Goals %
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23| California Air Resources Board, 2008. “Climate Change Scoping Plan: A Framework for Change; California Air Resources Board, 2017.

“California’s 2017 Climate Change Scoping Plan.”

Included within a larger suite of policies, cap-and-
trade was designed as a “backstop” policy for achiev-
ing California’s 2020 targets. Other policies, such
as fuel efficiency, energy efficiency, and renewable
portfolio standards, were expected to achieve the
majority of emissions reductions, with cap-and-
trade closing the final gap. Should emissions reduc-
tions happen faster than expected, then we would
expect cap-and-trade to have little impact on reduc-
ing emissions. Should these other policies underper-
form or fail, leading to higher emissions than expect-
ed, the cap-and-trade program has the flexibility to
pick up slack and keep the state on target for 2020.*

Thus far, the program has played a smaller role than
initially planned. Due to the economic recession,
complementary policies, and shifting contracts for
imported electricity, emissions have decreased fast-
er than expected, and as a result the cap-and-trade
program has played a small role in the state achieving
the 2020 emissions target by 2016.%°

By 2017, California had extended the cap-and-trade
program to 2030 and set an emissions reduction
target of 40% below 1990 emissions. As reflected in

their updated scoping plan, CARB expects the pro-
gram to play a far more pivotal role in achieving this
goal, producing more emissions reductions than any
other policy measure.?

Due to the increased load put on cap-and-trade, and
the more ambitious climate targets for 2030, there
is an opportunity for carbon pricing to play a pivot-
al role in California in the next decade. The first few
years of the program have served as an iterative pro-
cess, with modifications made to the various design
elements to improve its efficacy. Hundreds of com-
munity groups have engaged in ongoing discourse to
tweak and improve investment priorities, data prac-
tices, carbon pricing mechanisms, and complemen-
tary policies to best address the climate crisis, eco-
nomic opportunity, and environmental justice.

Future states and nations can learn from this experi-
ence to better serve the needs of their constituents
and build comprehensive policies. However, these
outcomes are not guaranteed unless carbon pric-
ing is designed in the right way. While not a road-
map, California’s progression into its current climate
policy framework provides an opportunity for other
states to expedite their own climate policy evolution.

FIGURE 3 California’s Expected Policy Contributions for 2030 Goal?’
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24| California Air Resources Board, 2011. “Final Supplement to the AB 32 Scoping Plan Functional Equivalent Document.”

25| Jonah Kurman-Faber, Marc Breslow, 2018. “Regional Cap-and-Trade: Lessons from the Regional Greenhouse Gas Initiative and West-

ern Climate Initiative.”

26| California Air Resources Board, 2017. “California’s 2017 Climate Change Scoping Plan.”

27| Ibid.
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COMMUNITY-DRIVEN INVESTMENT

LEGISLATIVE GUIDANCE AND
DEFINING PRIORITY POPULATIONS

BEST PRACTICES

Mandate a percentage of investments to
benefit priority populations.

Define these populations through a public and
transparent process with extensive data inputs
on socioeconomic and environmental factors.

Use both statewide and localized definitions
to robustly define low-income households
and communities.

Create a balance of long-term, medium-
term, and short-term funding structures to
open up the investment process to a wider
variety of projects.

LEGISLATIVE GUIDANCE

California’s legislature has been considerably in-
volved in guiding the investment process. SB 862
(2014) dedicates a continuous 60% of auction reve-
nue to ongoing long-term projects:*

25% High-Speed Rail

20% the Affordable Housing and Sustainable
Communities Program

10% the Transit and Intercity Rail Capital Program

5% the Low Carbon Operations Program

The remaining 40% is appropriated annually by the
Legislature, guided by three-year investment plans
created by the Department of Finance, CARB, and
other relevant state agencies. The plan establishes a
general road map, identifying near-term and long-
term GHG reduction goals, gaps in current strategies,
and investment priorities to focus on. California’s
current investment plan prioritizes community-level
projects and participation, greater funding certainty
to allow long-term planning, and an increased em-
phasis on additional economic, environmental, and
public health benefits.?

FIGURE 4 Funding Pathways for California Climate
Investments*

High-Speed Rail
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Appropriated by
Legislature
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Communities
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28 | Prior to the 60/40 split, a small portion of proceeds is set aside for backfilling manufacturing sales tax exemptions and revenue
from the State Fire Prevention Fund, as established in AB 398 (2017). Starting in FY 2020-21, an additional 5% of auction revenue will be
continuously appropriated to clean water initiatives, as established in SB 200 (2019), which will increase the total ongoing appropria-

tions to 65%.

29 | California Air Resources Board, 2019. “Cap-and-Trade Auction Proceeds Third Investment Plan: Fiscal Years 2019-20 through 2021-22."

30 | California Air Resources Board. “CCl Legislative Guidance.” Accessed July 2019.

Across the entire investment portfolio, two bills have
guided the program’s investment equity requirements:

SB 535 (2012) requires the California Environmental
Protection Agency (CalEPA) to identify “disadvan-
taged communities” for the purpose of California
Climate Investments, and requires CARB to provide
guidance on maximizing benefits to identified com-
munities. At least 25% of all investment must provide
benefit to these communities, and at least 10% of all
investment must be directly located in these com-
munities.

AB 1550 (2016) requires at least 25% of investments
to be directly located in and benefiting disadvan-
taged communities. An additional 10% of investment
must benefit low-income populations in the follow-
ing ways:

5% of investment must be located within and
benefiting individuals living in low-income
communities (as defined by the Department of
Housing and Community Development) or fund
projects benefiting low-income households
statewide (defined as 80% of the statewide
median).

5% must benefit low-income communities
or households within half a mile of a
disadvantaged community.

MAPPING DISADVANTAGED COMMUNITIES

The CalEPA is charged with designating disadvan-
taged communities and uses their CalEnviroScreen
software to do so. The software uses open calcula-
tions and GIS software to score each census tract
according to 22 different measures of environmental
and socioeconomic conditions.

Each of these data factors, which are measured at
the census tract level, are selected and weighted by a
complex algorithm, which is the product of a multi-
year consultation with state agencies and the public
to define disadvantaged communities as the top 25%
scoring of 8,000 census tracts.

A small number of additional communities had insuf-
ficient data to receive a full score, but were designat-
ed as disadvantaged due to excessive pollution rates.
Of note, California’s research indicates that these
factors tend to be correlated, although some low-in-
come communities did not make the 25% threshold.

When the tool was established, CalEPA underwent ex-
tensive engagement with stakeholders over what the
appropriate datasets were for defining these priority
populations, as well as what the appropriate percen-
tile for qualifying as “disadvantaged” should be. Since
SB 535 mandated 25% of funds benefit priority popu-
lations, CalEPA determined it was appropriate to de-
note only the top 25% scoring communities.

FIGURE 5 CalEnviroScreen 3.0 Indicators and Component Scoring®!
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31| California Office of Environmental Health Hazard Assessment, California Environmental Protection Agency, 2017. “CalEnviroScreen

3.0: Update to the California Commmunities Environmental Health Screening Tool.”
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California Climate Investments Prior to August 2017 (SB 535)
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In practice, California has repeatedly exceeded these
requirements, suggesting that future states can set
more ambitious equity requirements from the outset
of the program.*

LESSONS FOR FUTURE STATES

With billions of dollars at stake, it is imperative for
states to create data-driven, transparent, and iter-
ative tools to evaluate the recipients and beneficia-
ries of investment projects. Additionally, these tools
need to be calibrated over time as new data becomes
available. States may want to consider weighing
these various economic and environmental indica-
tors to reflect the most dire needs of priority pop-
ulations.

Policymakers and program administrators have to
consider what datasets already exist, and which need
to be created or obtained, to replicate this approach
in their own state. Studies show that many of these
factors are correlated,*® meaning that states without
access to the same datasets as California may be able
to arrive at similar conclusions with alternative mea-
surements.

As with all aspects of program design, political in-
terest can influence data-driven tools. For example,
different regions of the state may benefit from in-
creasing the weight of particular indicators to bet-
ter serve their region. These conflicting voices need
to be hashed out through due diligence and public
workshops in order to arrive at a final product that is
fair for all regions of the state.

The various funding pathways for investment also
need to be carefully balanced. Dedicating 60% of
continuous auction revenue to large infrastructural
projects was a choice made in California to serve the
larger regional needs of the state through long-term
projects. The 40% allocated yearly thus presents the
only opportunity for medium and short-term proj-
ects to find funding. This annual funding cycle can
be difficult for agencies and programs that have to
build staff capacity to implement the projects fund-
ed, since there is no guarantee that the legislature
will continue to fund a given project in future years,
due to the myriad of political factors that inform leg-
islative decisions.

32| California Air Resources Board, 2019. “Annual Report to the Legislature on California Climate Investments Using Cap-and-Trade Auc-

tion Proceeds.”

33| Anjum Hajat, Charlene Hsia, Marie O'Neill, 2015. “Socioeconomic Disparities and Air Pollution Exposure: A Global Review.”

California Climate Investments Since August 2017 (AB 1550)
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Future states can learn from this experience and shift
the legislative appropriations to a multi-year basis.
If appropriations were made on a two or three-year
cycle, agencies and program administrators would
feel more secure hiring staff and investing in the re-
sources needed to implement their projects appro-
priately. Additionally, multi-year funding would allow
communities that secure funding to plan more dura-
ble, long-lasting changes in their community.

IDENTIFYING AND
MEASURING BENEFITS FOR
PRIORITY POPULATIONS

BEST PRACTICES

Codlify a process for engaging, identifying, and
addressing the needs of a community.

Develop methodologies to the extent feasible
that measure the benefits of investment,
particularly GHG reductions, public health
outcomes, job creation, mobility, and energy
and fuel cost savings.

Invest in administrative capacity. The
overhead from administering these funds
is miniscule compared to the benefits of
maximizing investment impacts.

FIGURE 6 Mandated
Equity Requirements
vs Program Outcomes
of California Climate
Investments.
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ESTABLISHING FUNDING GUIDELINES

With equity requirements and priority populations
defined, a process needs to be established to maxi-
mize and ensure real benefits to these communities.
CARB has developed extensive funding guidelines for
agencies to implement cap-and-trade funds, with
the following 3-step process as a foundation:

1| IDENTIFY THE PRIORITY POPULATION(S) based
on census tract and /or the program’s ability to
benefit low-income households. This can be done
using CARB’s resource page on CalEnviroScreen and
low-income calculators. For low-income households
located outside these boundaries, the agency must
identify an approach to confirm income eligibility.

2| ADDRESS A NEED. Agencies are required to
demonstrate how their project meaningfully
addresses an important community or household
need in the identified priority population. This

is done through direct engagement with local
residents and groups through community meetings,
workshops, consulting organizations, community
surveys, and other outreach efforts. As an
alternative, agencies can identify individual factors
that most impact priority populations and /or refer
to the following list of common needs and select

a need that has documented broad support from
residents and /or community groups.

18



19

CLIMATEXCHANGEI CLIMATE-XCHANGE.ORG

FIGURE 7 Potential Benefits of California Climate
Investments®*

Public Health

Reduce health harms due to air pollutants
Reduce health harms due to the built environment

Increase community safety

Reduce heat-related ilinesses and increase thermal
comfort

Increase access to parks, greenways, open space, and
other community assets

Create quality jobs and increase family income

Increase job readiness and career opportunities

Revitalize local economies and support California-
based small businesses

Reduce housing costs

Reduce transportation costs and improve access to
public transportation

Reduce energy costs for residents
Improve transit service levels and reliability

Bring jobs and housing closer together
Preserve community stability and maintain housing
affordability for low-income households

Provide educational and community capacity
building opportunities through community
engagement and leadership

Environmental

Reduce exposure to local environmental
contaminants, such as toxic air contaminants, criteria
air pollutants, and drinking water contaminants

Prioritize zero-emission vehicle projects for areas with
high diesel air pollution, especially around schools or
other sensitive populations

Reduce exposure to pesticides in commmunities near
agricultural operations

Greening communities through restoring local
ecosystems, improving landscape, and/or increasing
public access for recreation

3| PROVIDE A BENEFIT. The agency must identify
at least one direct, meaningful, and assured benefit
that the project provides. The benefit must directly
address the identified need. While many of these
projects provide multiple benefits, the agency is
only required to report one benefit criteria.

DATA PRACTICES AND QUANTIFYING
BENEFITS

CARB has developed resources, methodologies, and
literature reviews to maximize, verify, and quantify
GHG reductions from investments. At the moment,
CARB maintains over 35 separate methodologies for
GHG reductions, catered to specific project types.

CARB currently has also completed methodologies
for estimating 10 different types of co-benefits from
potential projects:

Jobs

Air pollutant emissions

Travel cost savings

Vehicle miles traveled

Energy and fuel cost savings

Water savings

Soil health and conservation

Climate adaptation

Community engagement

Heart and lung health
These methodologies are fully documented and
open for public comment. Over time, they are updat-
ed and adjusted as new data and research becomes
available.*® CARB has developed two additional liter-
ature reviews on anti-displacement and accelerated
implementation of technology, however current re-

search is insufficient to develop quantification tools
for these co-benefits.

CARB’s updated Funding Guidelines now require ad-
ministering agencies to quantify and report potential
future job benefits when projects are awarded funds.
After they are implemented, large projects and proj-
ects that claim employment benefits for priority pop-
ulations must report back on the quantity and quality
of jobs benefits provided post-implementation.

34 | California Air Resources Board, 2018. “Funding Guidelines for Agencies that Administer California Climate Investments.”

35 | California Air Resources Board. “CCI Quantification, Benefits, and Reporting Materials.” Accessed July 2019.

LESSONS FOR FUTURE STATES

Governments have to strike a balance between ad-
ministrative burden and granularity of data practic-
es. Currently in California, agencies are only required
to identify one co-benefit for their investment proj-
ect to comply with equity requirements. Identifying
and quantifying all co-benefits from an investment
project is a difficult requirement for state agencies,
even with California’s high administrative capacity.

Governments that lack resources should start with
strong requirements for community outreach and
stakeholder engagement to identify and address the
needs of the community, but adding administrative
capacity to improve data practices should be an ear-
ly priority. As it took CARB several years to develop
co-benefit calculation methodologies, billions of dol-
lars were implemented without a comprehensive un-
derstanding of their co-benefits. To the extent that
governments can develop these quantification tools
ahead of time, the benefits of program investments
can be more effectively measured, selected, and cel-
ebrated from day one.

While executing a thorough investment process is
hard work, the added administrative costs are minis-

Photo: CXC Staff

cule in comparison to the scale of investment revenue
and resulting benefits. California’s 2019 Investment
Report states that $162 million has been reported
as cumulative program administration costs, which
amounts to less than 3.5% of the $4.6 billion reported
in budgetary expenditures on climate programs and
1.2% of the $14.2 billion in total project costs.*

Carbon pricing legislation should enable administra-
tors to dedicate a portion of revenue to the adminis-
tration of the program, including the added capacity
required to create investment plans that are trans-
parent, community-driven, and extensively quanti-
fied.

California stakeholders have also highlighted the ef-
fectiveness of the competitive grant process in le-
veraging additional federal, state, local, and private
funding sources. Many investment programs extend
their reach by requiring or encouraging applicants to
secure additional funds from these sources. Cumu-
latively, $2.7 billion in implemented funds has lever-
aged an additional $10.8 billion from other sources of
public and private capital, which amounts to $3.96 in
leveraged capital for every S1 invested.”

36 | This includes $3.4 billion in cap-and-trade revenue and an additional $10.8 billion leveraged from other sources of public and private
capital. Source: California Air Resources Board, 2019. “Annual Report to the Legislature on California Climate Investments Using Cap-and-

Trade Auction Proceeds.”

371$10.8 billion is the minimum level of leveraged funds, as it excludes additional funds not reported by agencies as well as High-Speed
Rail, which is expected to leverage over $60 billion over the project’s lifetime.
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GOVERNANCE, TRANSPARENCY,
AND EDUCATION

BEST PRACTICES

Establish a comprehensive investment plan
that goes beyond GHG reduction to increase
the program'’s ability to benefit priority
populations.

Build a combination of ground-up and
representative governance structures to
sufficiently establish community ownership
over investments.

Provide technical assistance to ensure
equitable access to competitive grant
programs and place-based initiatives.

Maximize uptake of available programs by
priority populations through streamlined and
intuitive education campaigns.

While the above processes demonstrate the exten-
sive efforts undertaken by agencies in California
to engage priority populations and measure bene-
fits to these communities, the decision process is
nonetheless largely centralized. Whether or not a
community has been extensively “engaged” does

not determine whether they have ownership over
outcomes in their community.

A majority of investment funds in California are ded-
icated to projects that simultaneously address larg-
er state needs, while providing benefits to disadvan-
taged populations, such as new passenger rail lines.
These projects, whether or not they actually produce
positive outcomes for communities, lack a significant
degree of community ownership. Future states can
learn from this process by 1) establishing their funding
guidelines and processes around a more holistic view
on investment from the beginning; and 2) in the case
of large state-wide projects, establish a governance
structure with sufficient community representation.

In California, this process is improving, but still has
room to grow. California’s investment priorities,
as demonstrated by legislative appropriations and
CARB’s three-year investment plans, are shifting
away from a narrow view on GHG reductions to a
more holistic view on economic and environmental
co-benefits, particularly job creation. These shifting
priorities are reflected in the investment process
itself, including CARB’s Funding Guideline require-
ments, co-benefit calculators, and other transpar-
ent data-driven tools to identify benefits beyond
GHG reductions.

The first five years of California’s investments were
focused on shovel-ready projects, which tended to
be concentrated in municipalities with city planners
and considerable resources such as San Francisco
and Los Angeles. Meanwhile, smaller communities
with limited or zero staff capacity were left behind.
In these cases, dedicated funding for administration,
support, and technical assistance is vital to keep
grant funds accessible to priority populations, com-
munity groups, and smaller municipalities.

Last year, California introduced the Regional Climate
Collaboratives Program, which provides education-
al awareness to communities, organizations, and the
larger public in order to maximize equitable access
to cap-and-trade funds. A cumulative $6 million has
also been appropriated to the California Strategic
Growth Council for the California Climate Invest-
ments Technical Assistance Program.

Such awareness needs to happen at the household
level as well. A disadvantaged or low-income house-
hold in California may qualify for 10 to 15 programs
at any given time. Many of these programs are ad-
ministered by completely different agencies, mak-

ing it difficult for individuals to keep track of what
programs are available and what they qualify for. In
response, the state is currently building a one-stop
web portal to streamline the application process.
Other states can learn from this experience and pre-
pare a streamlined, multilingual application platform
to incorporate investment programs into their exist-
ing offerings to households.

FUNDED PROGRAMS

An Annual Report of Investments is presented to
the legislature each year, which extensively outlines
funded projects to date. As the requirements to ben-
efit low-income populations were recently imple-
mented, it has not yet been integrated in detail into
official investment reports. However, the report of-
fers historical data on the cumulative benefits that
have been realized by priority populations.

Investments fall into one of three main buckets: (1)
transportation and sustainable communities, (2) clean
energy and energy efficiency, and (3) natural resourc-
es and waste diversion. For a full list of appropriated
funds, see Appendix A.

FIGURE 8 Implemented Funds and Cumulative Benefits of California Climate Investments for Priority

Populations®®
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38 | California Air Resources Board, Feb 2019. “Greenhouse Gas Reduction Fund Appropriations by Fiscal Year.”; “Annual Report to the
Legislature on California Climate Investments Using Cap-and-Trade Auction Proceeds”; “2019 Semi-Annual Update.”
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1| TRANSPORTATION/SUSTAINABLE COMMUNITIES
($9.5 BILLION APPROPRIATED, 79% OF TOTAL FUNDS)
The majority of transportation/sustainable commu-
nity funds are directed towards public transit infra-
structure, clean vehicle programs, and affordable
housing, most of which qualifies to a significant de-
gree as benefiting disadvantaged communities. Some
of these initiatives include town-level projects such
as zero-emissions school buses and worker vanpools
in disadvantaged communities, but a majority of
funds are directed towards state-wide projects such
as high-speed rail and other forms of public transit.
About 12% of funds in this category are appropriat-
ed to community air protection, technical assistance,
and community grant programs.

2| CLEAN ENERGY/ENERGY EFFICIENCY ($505
MILLION APPROPRIATED, 4% OF TOTAL FUNDS)

A good portion of this category is directed to var-
ious low-income weatherization programs (1.8% of
overall appropriations), which provides energy ef-
ficiency and solar projects for low-income house-
holds. Together with water efficiency programs, the

equity benefits are easily verifiable and measurable
at the household level, making them effective invest-
ment pathways to offset some of the increased ener-
gy costs from the cap-and-trade program.®

3 | NATURAL RESOURCES AND WASTE DIVERSION
($1.7 BILLION APPROPRIATED, 15% OF TOTAL FUNDS)
Forest management is the largest portion of fund-
ing within this pathway, with additional funds di-
rected to manure management, dairy digesters, and
waste diversion. The remaining funds are dedicated
to training and workforce development, restoration
projects, urban greening, and climate adaptation.

A 2018 study finds that California Climate Invest-
ments are creating 8.8 jobs per $1 million invested,
compared to 1.6 jobs created per S1 million invested
into oil and gas industries.*

TRANSFORMATIVE CLIMATE COMMUNITIES

Emerging programs in California highlight a new
level of community ownership over investment de-
cisions. The Transformative Climate Communities
(TCC) Program, for example, establishes a compet-

39| Beginning in FY 2020-21, an additional 5% of continuous cap-and-trade revenue will be directed to clean water initiatives, further sig-

naling the shift in California’s investments beyond GHG reductions.

40 | J.R. DeShazo, Jason Karpman, Weilong Kong, Colleen Callahan, UCLA Luskin Center for Innovation, 2018. “Employment Benefits from

California Climate Investments and Co-Investments.”

itive grant fund for neighborhoods to realize the
changes needed in their local community.

A wide variety of groups can apply for these funds,
including community organizations, local govern-
ment, faith-based organizations, tribal governments,
and more. The majority of a project area must reside
in the most disadvantaged communities in the state,
defined as the top 5% of CalEnviroScreen census
tract scores. The remainder of the project must oc-
cur within any priority population.

In the first two rounds of funding, $180 million has
been awarded to local actors in Los Angeles, Fres-
no, Sacramento, and elsewhere to create their own
transformations. For example, the Watts Rising proj-
ect was awarded $33 million to create hundreds of
new affordable homes, plant thousands of new trees,
create new car-sharing services, introduce 10 new
electric buses, perform energy efficiency upgrades
and solar installations on hundreds of homes, cre-
ate 50 new mini-farms, construct miles of bike paths,
and redesign 30+ blocks of streetscape to accommo-
date pedestrians and urban trails, creating over 300
construction and permanent jobs and over 500 new
training opportunities in the community.*

The TCC Program also offers technical assistance
through the Strategic Growth Council, including a
review of application responses, financial analysis
and budget development, support for project inte-
gration, and assessment of project readiness. Addi-
tional assistance is available through select academic
and private providers across California.

This dense, place-based approach to investment
allows some of the most overburdened and un-
derserved communities to realize radical trans-
formations that fundamentally change their built
environment, public health concerns, and provide
pathways to success. Representing 2.1% of cumula-
tive appropriations since program launch, the TCC
Program should be drastically expanded in accor-
dance with the state’s shifting investment priori-
ties towards community-level development and job
co-benefits.

Future states should carefully examine the TCC pro-
gram as a vital component of their own investment
strategy in order to create the most profound and eq-
uitable impacts in the communities that need it most.

41| California Strategic Growth Council, 2018. “Watts Rising: Transformative Climate Communities.”
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BEST PRACTICES

A sufficient carbon price signal is a crucial
design choice for impactful and equitable
carbon pricing, for three reasons:

To capture the social cost of pollution. Current
global estimates of carbon’s social cost are as
low as $52/tCO,e and upwards of $417/tCO_e.

To create equitable health outcomes. Global
studies suggest that a price of $40-$80/tCO_e
may be a good starting point to penetrate
some industries responsible for inequitable
public health outcomes.

To raise vital revenue for a just transition.
Rapidly achieving a just transition requires
trillions of dollars of public and private capital,
which carbon pricing can help raise.

Cap-and-trade systems do not prescribe
a carbon price, and therefore its technical
design choices ultimately determine the
program'’s effectiveness.

SOCIAL COSTS OF CARBON

STRONG CARBON PRICE SIGNALS

CALIFORNIA FINDINGS

As the state relies predominantly on

other policies, California's carbon price has
remained near the price floor, between $10
and $17.50/tC02e since program launch. This
is relatively low compared to the social cost
of carbon.

California has significantly overallocated
allowances in their cap-and-trade program,
which has suppressed carbon prices. Offsets
may be responsible for nearly half of the
privately banked supply through 2018.

However, preliminary research suggests that
co-pollutants from stationary sources are
decreasing in California. Further research

is needed into the specific impact in
disadvantaged communities and mobile
sources of co-pollutants.

consensus that this estimate is low,® with recent
studies estimating the global social cost as high as
$417/tCO,e.* When carbon prices are lower than
this social cost, they fail to capture the full extent of
the damage carbon pollution causes to communities
across the globe.

These costs are even higher when accounting for
co-pollutants that are harmful to public health. A
2015 study found that the most efficient carbon price
among top polluting countries in order to capture
public health co-benefits (disregarding the global
climate benefits) would be $67.50 in 2019 dollars.”
Several studies have also found that the economic
benefits of reduced illness and death from air pollu-
tion often outweigh the costs of GHG reduction.*#°

Based on local impacts alone, current carbon pric-
es are far too low to address the external damages
of both greenhouse gases and co-pollutants. States
should consider capturing these damages through
higher carbon prices than currently implemented
globally. Alternatively, an additional fee can be as-
sessed on co-pollutant emissions to more efficiently
target major sources of harm to public health.

USING THE CARBON PRICE SIGNAL
FOR ENVIRONMENTAL JUSTICE

Photo: Torbakhopper

———t e 7 -
needed to achieve their emissions targets, more so
than the social cost of carbon. As such, the program
is designed to maintain the lowest carbon prices
needed in order to keep the state on track for their
2020 and 2030 goals.

This creates challenges in using the carbon price to
target specific health outcomes in disadvantaged
communities. When a cap-and-trade program is
designed to facilitate the cheapest, most efficient
ways to reduce pollution, it likely will do so first in
the electricity sector. This has occurred in Califor-
nia, where a majority of reductions in the state were
due to increased hydroelectricity output, plummet-
ing costs for wind and solar, and shifting contracts
for imports.

Meanwhile, other sources of pollution that create
co-pollutants in disadvantaged communities, such as
manufacturing, refineries, and diesel engines, require
higher price signals in order to facilitate change.

The degree to which this dynamic has taken place in
California is unclear. A preliminary study found that in
the first 3 years of the program, little had changed in
terms of co-pollutant and GHG emissions from sta-
tionary sources in disadvantaged communities.*® This
study is currently being updated to include more re-
cent years of data, as well as being applied to mobile

Historically, where present, carbon prices have been
fairly low. Among established cap-and-trade sys-
tems, current carbon prices range between approxi-
mately $5 and $25 per metric ton CO,e.* California’s
allowances have sold at auction between $10 and
$17.45 since program launch.*

By comparison, the social cost of carbon, mean-
ing the cumulative damages associated with emit-
ting one metric ton of CO,e, is estimated at $52 by
the US Interagency Working Group on Social Cost
of Greenhouse Gases.* There is documented broad

42 | World Bank Group, 2019. “State and Trends of Carbon Pricing 2019.”

43| California Air Resources Board, “Auction Notices and Reports.” Accessed July 2019.

44 | Interagency Working Group on Social Cost of Greenhouse Gases, 2016. “Technical Update of the Social Cost of Carbon for Regulatory

Impact Analysis.” Adjusted to 2019 dollars.

California’s legal requirements dictate their program (., oc oflocal pollutants such as diesel engines.

reflect the “cost of abatement,” or the minimum price

45 | Peter Howard, Derek Sylvan, 2015. “The Economic Climate: Establishing Consensus on the Economics of Climate Change.”
46 | Ricke et. al., 2018. “Country-level social cost of carbon.” Nature Climate Change.

47 | Adjusted for inflation. Original findings calculated a price of $57.50/tCO2e for 2010. International Monetary Fund, 2015. “How Much
Carbon Pricing is in Countries’ Own Interests? The Critical Role of Co-Benefits.”

48| “Christina Zapata, Nicholas Muller, Michael Kleeman, 2012. “PM 2.5 co-benefits of climate change legislation part 1: California’s AB 32.”

49 | Jonathan Buonocore, Jonathan Levy, Renzo Guinto, Aaron Bernstein, 2018. “Climate, air quality, and health benefits of a carbon fee-
and-rebate bill in Massachusetts, USA."

50 | Lara Cushing et. al,, 2018. “Carbon trading, co-pollutants, and environmental equity: Evidence from California’s cap-and-trade pro-
gram (2011-2015."
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Our preliminary analysis finds that through 2017,
the state is starting to see reductions in pollutants
from stationary sources, although further research
is needed to apply this analysis to disadvantaged
communities, mobile sources, and what degree
cap-and-trade is responsible.

However, looking at this data at the aggregate level
doesn’t sufficiently characterize pollution dynamics
at play. The majority of positive changes from sta-
tionary sources are coming from electricity gener-
ators and cogenerators, while most other types of
facilities continue to increase both their GHG and
local pollutant emissions.

FIGURE 9 3-Year Average Emissions from Stationary Sources, 2010-2012 to 2015-2017 °!
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FIGURE 10 Change in 3-Year Average Emissions by Industry, 2010-2012 to 2015-2017 *2
BCHG mPM25

60%

40% 45%

31%
20%

0% —

2%
-15%

2010-2012 to 2015-2017

-20%
-27%

Percent Change in Average Annual Emissions

-40%

-60%
Oil and Gas
Production

Petroleum
Refineries

Electricity &
Cogeneration

51| California Mandatory Reporting Regulation Data, 2010-2017
52 | lbid.

29%
23%

15%

-16%

-51%

Cement Misc. Other
Manufacturing Manufacturing

Each industry tells a different story. Electricity gen-
eration and cogeneration facilities experienced a
15% drop in GHG emissions and a 27% drop in PM 2.5
emissions. As they represent the largest share of fa-
cility emissions, these drops outpaced the collective
changes of all other types of facilities.

Meanwhile oil and gas production and miscellaneous
manufacturers continue to drastically increase both
GHG and PM 2.5 emissions, suggesting current poli-
cies (including cap-and-trade) have been insufficient
to significantly change behavior in these industries.

Cement manufacturing has experienced a massive
drop in PM 2.5 emissions while GHG emissions have
continued to increase. This suggests that GHG and
PM 2.5 emissions may be decoupling in this sector, in
which case GHG-oriented policies such as cap-and-
trade may not be effective instruments to address
co-pollutants from cement manufacturing.

We can infer from this analysis that the combination
of cap-and-trade, other policies, and market forces
are collectively creating positive changes in the GHG
and PM 2.5 emissions of electricity generators and
cogenerators, but have been insufficient to tackle
petroleum refineries and other manufacturing.

It is key for policymakers to examine these dynamics
on an industry basis while designing carbon pricing,
in order to maximize the program’s ability to create
positive local health impacts.

FIGURE 11 Sample Marginal Abatement Cost Curve
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A more detailed understanding of industrial behavior
can empower policymakers to design carbon pricing
to achieve targeted GHG and local health outcomes.
Each type of facility, whether it be an electricity gen-
erator, petroleum refinery, or manufacturer, has
different potential actions they can take to reduce
their emissions, and each of these actions has a cost.
These various options are collectively described as a
facility’s marginal abatement cost curve (MACC).

Figure 11 is a sample MACC chart of the various op-
tions a hypothetical facility could choose from to
reduce its annual GHG emissions. Each of these
options varies in cost, as expressed in dollars per
tCO,e avoided. For example, investing in option 1,
which could be an energy efficiency upgrade, saves
a facility more money over time than it costs to im-
plement. As a result, the cost of abatement is neg-
ative (-$50/tCO,e), meaning there is a financial
incentive to undertake such measures with or with-
out a carbon price.

However, more expensive options may require up-
front capital that is not recuperated over time. For
example, option 4 will save an average of 10,000 tCO,e
per year, but will cost about $50 per tCO,e avoided.
Thus, a carbon price above $50 will create the proper
incentive to implement this option because doing so
will save the company money over time in the form
of avoided payments to the carbon pricing program.

0] 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000
Average Annual Reduced Emissions (tCO2e)
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FIGURE 12 Global Studies on Carbon Prices Needed 2020-2035 >
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A facility will pursue these projects in the order pre-
sented in the MACC curve as the carbon price rises
to the appropriate level for each option.

The marginal cost of abatement curve (MACC) can
vary widely by industry. Prescribing what exact price
will bring about desired outcomes requires detailed
research into the specific facilities within a given
jurisdiction. However, current global research pro-
vides a rough context of what prices could start to
make a difference.

The Stern-Stiglitz High-Level Commission on Car-
bon Prices finds that a carbon price of $40-S80 by
2020 and $50-S100 by 2030 is needed to achieve
the goals of the Paris Agreement, assuming comple-
mentary policy is in place.* This would spur early
industrial facilities to take action using best-avail-
able-technology (BAT), especially if the carbon price
signal were to predictably increase over time.

A 2018 report by the Carbon Disclosure Project es-
timates that a price range of $24-$36,/tCO,e in the

power sector and $30-$50/tCO,e in the chemical
industry in 2020 will put a majority of these respec-
tive industries on track to reduce emissions in the
short and medium term.> These price corridors in-
crease over time to incentivize new decarboniza-
tion solutions that may be higher up in a facility’s
MACC chart. However, these corridors do not cover
all types of power and chemical facilities, and a por-
tion of the chemical sector reports they would re-
quire a carbon price as high as $100 by 2020 and up
to $400 by 2035.5

Future states should closely examine what carbon
price they can politically achieve and what ramifica-
tions that price level will have for each major source
of pollution in the state. By using this lens, policy-
makers and advocates can identify what areas the
carbon price can effectively address, and what ar-
eas will require further action by investment and /or
complementary policy.

For example, industries such as cement manufactur-
ing lack the technological alternatives to significant-

53| California price trends are calculated based on historical growth of the price floor, and is meant to represent the minimum expected

price assuming current regulations continue through 2035.

54 | The World Bank, 2017. “Report of the High-Level Commission on Carbon Prices.”

55| CDP, 2018. “Carbon Pricing Corridors: The Market View 2018."
56| Ibid.

ly reduce GHG pollution, and as such would require
carbon prices far higher than politically feasible.

ALLOWANCE OVERSUPPLY
KEEPS CARBON PRICES LOW

Achieving higher carbon prices in cap-and-trade
systems is slightly more complicated, as these sys-
tems do not explicitly prescribe a carbon price.
However, effective price ranges can still be achieved
through the technical design choices that influence
the resulting stringency of the program.

First, price floors and ceilings can keep allowance pric-
es within a desired range. The “price floor” set in cap-
and-trade systems, or the minimum price at which
allowances can be sold, is particularly crucial, as allow-
ance prices tend to stay close to the price floor.

Setting the minimum and maximum allowance prices
at an effectively high level is the most straightforward
way to ensure an effective carbon price is achieved.

Second, the supply of allowances can be adjusted
downward over time to facilitate higher allowance

prices. Existing studies find that California is dealing
with a large oversupply of allowances that has kept
carbon prices low.>**60 We estimate that after ac-
counting for emissions in 2018, there are over 226
million excess allowances currently held in private
accounts, which is nearly equivalent to the program’s
expected cumulative reductions of 236 million tCO,e
between 2021 and 2030.%

As long as an excessive number of allowances cir-
culate the market, low carbon prices will persist.
Other cap-and-trade systems, such as the Region-
al Greenhouse Gas Initiative, have enacted banking
adjustments, where the future auction of allowances
is decreased to account for the allowances that have
accumulated in private accounts.

THE IMPACT OF OFFSETS

In California, a portion of emissions can be covered
by offsets instead of allowances, such that compa-
nies can invest in projects that remove greenhouse
gas emissions from other sectors of the economy, or
other geographic locations. Most commonly in Cali-

FIGURE 13 Historical California Carbon Prices vs Price Collars®
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57 | California Air Resources Board, “Auction Notices and Reports.” Accessed July 2019.

58| Near Zero, 2018. “Holding Limits Don't Constrain Banking in California's Cap-and-Trade Program.”

59| Chris Busch, 2017. “Recalibrating California’s Cap-and-Trade Program to Account for Oversupply.”

60 | Legislative Analyst Office, 2017. “Cap-and-Trade Extension: Issues for Legislative Oversight.”

61| See Appendix B for calculations
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fornia, this has entailed financing forestry projects to
sequester carbon dioxide.

These protocols allow industries to invest in emis-
sions reductions that otherwise would not have oc-
curred, adding to the geographic flexibility and effi-
ciency of the program. Currently, California facilities
can fulfill 8% of their emissions obligation with off-
sets instead of allowances, although that percentage
will drop in the coming decade.?

It's important to acknowledge that in practice, facili-
ties are not forgoing emissions reductions in favor of
offsets. A 2018 study of California observes that while
companies using offsets tended to be larger emitters
overall, their changes in greenhouse gas and co-pol-
lutant emissions are indistinguishable from those of
companies not using offsets.®* Because the price of
allowances in many cases is too low to reduce emis-
sions, these facilities are more likely to use offsets to
replace a portion of allowances that they otherwise
would have submitted.

However, there are other significant environmental
justice challenges with offsets. In addition to current
concerns about the legitimacy of these offset proj-
ects,* community groups lament that companies are
sending payments to offset developers outside of
their community (or even outside the state or coun-
try), rather than investing in solutions to the harm
they cause locally.

Perhaps the most underestimated detriment of off-
sets in California is that they contribute to the allow-
ance oversupply problem. For every offset used, an
allowance is left in the market that otherwise would
have been used for compliance. In this sense, offsets
effectively increase the total allowance supply, lead-
ing to suppressed carbon prices.

An estimated 226 million allowances were saved in
private accounts as of the end of 2018. We find that
if one allowance was removed from the market for

every offset used for compliance, California’s current
oversupply problem would be nearly cut in half.%>

Determining whether such a change would lead to
notable increases in allowance prices is beyond the
scope of this report. However, future systems can
learn from California by:

CONSIDERING THE IMPLICATIONS of offsets on
the supply/demand dynamics of their program.

ESTABLISHING PERIODIC REVIEWS or
automatic adjustments to calibrate the
program in future years if it becomes
overallocated.

RESTRICTING OFFSET USE by entities that emit
local pollutants, or require offset projects to be
based in the local community.

These measures all stand to keep the program im-
pactful and help maintain carbon prices at meaning-
ful levels, which will drastically increase the likeli-
hood that the program will produce positive public
health outcomes in priority neighborhoods.

FIGURE 14 Current Oversupply in California vs
Cumulative Offsets Retired
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62 | “Final Regulation Order, California Cap on Greenhouse Gas Emissions and Market-Based Compliance Mechanisms.”

63| Lara Cushing et. al,, 2018. “Carbon trading, co-pollutants, and environmental equity: Evidence from California’s cap-and-trade pro-

gram (2011-2015).”

64 | Barbara Haya, 2019. “Policy Brief: The California Air Resources Board's U.S. Forest offset protocol underestimates leakage.”

65 | See Appendix B for calculations

olar project at Fort Hunter Liggett. Photo: John Prettyman, U.S. Army
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RETURNING REVENUE TO

CONSUMERS AND EMPLOYERS

BEST PRACTICES

Setting aside a portion of revenue to
protect consumers and employers enables
policymakers to increase carbon prices to
necessary levels without risking harm to
priority populations.

Because low-income households constitute a
small portion of overall emissions, a relatively
small portion of overall carbon pricing revenue
can effectively cover these households.

CALIFORNIA FINDINGS

California directs about 35% of total allowance
value to electric and gas utilities, which

are required to use that revenue to benefit
ratepayers.

This revenue is mostly directed back to
households and businesses on their utility
bills, with low-income households on average
receiving a net benefit. No such protections
exist for transportation costs.

Due to its higher carbon price, California is
raising significantly more revenue per covered
tCO,e than the Regional Greenhouse Gas
Initiative, despite directing half of allowances
to protect households and businesses.

One of the challenges of achieving higher carbon
prices is the political fear of imposing economic
harm on constituents. Building guaranteed econom-
ic protections into the program can therefore be key
to the viability of a bill passing, or reaching a higher
level of carbon price ambition.

This can be done in a variety of ways. In California,
just over one-third of allowances are “consigned’,
meaning they are sold at auction by the government
and the revenue is passed on to electric and natu-
ral gas utilities. By law, this revenue must be used to
benefit ratepayers.

Utilities have used the revenue from consignment
to benefit consumers and businesses in a variety of
ways, such as:

RESIDENTIAL CLIMATE CREDIT: Beginning in 2014,
residential customers of investor-owned utilities
(IOUs) have received a twice-annual credit on their
electricity bills. Per a ruling by the California Public
Utilities Commission, all auction proceeds not used
for other purposes listed below are divided equally
amongst all residential customers of the utility.

COMPLIANCE OR PURCHASE OF ALLOWANCES: Pri-
vately owned utilities (POUs) and electric coopera-
tives (COOPs), which are locally governed and reg-
ulated, can opt their consigned allowances out of
the auction and use them directly for compliance
instead. This is another form of cost protection for
ratepayers.

CLEAN ENERGY AND EFFICIENCY PROGRAMS: Un-
der existing law, up to 15% of auction proceeds for
IOUs can be dedicated to clean energy or energy ef-
ficiency. In 2017, IOUs dedicated 2% of consignment
funds to the multifamily affordable housing solar
roofs program, while POUs and COOPs spent 15% of
consignment funds on renewable energy and energy
efficiency.

SMALL BUSINESS RETURN: The Small Business
California Climate Credit is designed to help small
businesses gradually adapt to the carbon cost un-
der the program. Beginning in 2014, eligible busi-
nesses were provided a credit on their electricity
bill to offset 100% of cap-and-trade’s impact on
electricity costs. This percentage declines by 10%
per year after 2015.

EITE RETURN: A portion of revenue is directed to
energy-intensive trade-exposed (EITE) industries,
consisting primarily of manufacturers and petro-
leum refiners. As these facilities are susceptible to
global competition for their products and are sen-
sitive to changes in energy costs, the state sought
to provide some degree of protection.

RESIDENTIAL VOLUMETRIC RETURN: During 2014
and 2015, some utilities used a portion of proceeds
to reduce residential electricity rates, rather than
provide a flat climate dividend. The magnitude of

FIGURE 15 California Distribution of Allowances,
2015-2018¢%°
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the residential rate offset was designed to exact-
ly match the cost of the cap-and-trade program. As
this effectively eliminates the incentive to reduce
electricity consumption, the approach was mostly
discontinued at the end of 2015.

ADMINISTRATION AND OUTREACH: In 2014 and 2015,
a portion of consignment funds were used to con-
duct a broad public outreach and education cam-
paign to raise awareness for the actions ratepayers
can take to reduce energy consumption. In 2016,
utilities spent a small portion of funding on low-cost
outreach efforts such as bill inserts and email notifi-
cations to raise awareness of the California Climate
Credit. Cumulatively, administration and outreach
has constituted 0.5% of total consignment funds.

IMPACT OF CONSIGNMENT
ON CONSUMERS

Revenue return is a design choice meant to miti-
gate the immediate and measurable impacts of the

FIGURE 16 Total Use of $1.3 Billion in Cap-and-Trade
Funds by Electric Utilities, 2017¢”
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Note that the above data is only for electric utilities. One-third of consigned allowance value is given to
natural gas suppliers, who began deploying their funds in 2018% The first summary report of natural gas

supplier (NGS) revenue use will be published by 2020.

66 | Jonah Kurman-Faber, Marc Breslow, 2018. “Regional Cap and Trade: Lessons from the Regional Greenhouse Gas Initiative and West-

ern Climate Initiative.”

67 | California Air Resources Board, 2019. “Cap-and-Trade Program: Summary of 2013-2017 Electrical Distribution Utility Allocated Allow-

ance Value Usage.”

68 | Natural gas utilities are required to reimburse households their increased energy costs due to cap-and-trade from 2015 and 2017.
Once that value has been repaid, the majority of revenue will be directed back to households as a flat climate dividend, similar to electric

utilities.
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program on energy costs. Low-income households
spend a higher percentage of their income on en-
ergy expenses, making them particularly sensitive
to increased energy prices. However, these house-
holds still consume less energy per capita than
moderate and high-income households, and sub-
sequently tend to constitute a small portion of the
economy’s total emissions.5’

According to a study by the Luskin Center of Innova-
tion, the typical low-income electricity and natural
gas customer will receive a cumulative climate div-
idend between 2016 and 2020 that is $245 to $329
higher than the costs of the cap-and-trade program
on utility bills. Since the size of the climate dividend

increases as the price of allowances increase, low-in-
come customers are guaranteed protection from ad-
verse utility costs.”

The consignment approach highlights an effective
practice in economic equity for future systems to
learn from. Low-income households can be protect-
ed from the cost impacts of the program with a rela-
tively small portion of total program funds. Note that
in California, consignment revenue is distributed to
all income levels as a flat rebate, rather than concen-
trated in the households that need it most, yet still
provides average net-positive benefits to the majori-
ty of low-income households.

69 | Justin Caron, Thibault Fally, 2018. “Per Capita Income, Consumption Patterns, and CO2 Emissions.”

70 | Juien Gattaciecca, Colleen Callahan, and J.R. DeShazo, UCLA Luskin Center for Innovation, 2016. “Protecting the Most Vulnerable: A
Financial Analysis of Cap-and-Trade's Impact on Households in Disadvantaged Communities Across California.”

Despite not having any revenue
return mechanisms in place for
gasoline, the benefits of comple-
mentary policies are expected
to outweigh the cost impacts of
cap-and-trade. The study finds
that low-income gasoline cus-
tomers could receive a net bene-
fit of $350 to $700 through 2020
from motor vehicle fuel efficiency
standards, state policies, climate
investments, and other factors
that are reducing motor vehicle
reliance and increasing fuel effi-
ciency over time.”

California’s decision not to pro-
vide rebates to gasoline consum-
ers was due to several factors,
including legal and administra-
tive limitations. These limitations
may manifest in future programs,
highlighting the need for versatile,
creative, and well-informed solu-
tions to protect vulnerable con-
sumers. California’s existing pol-
icy suite is sufficient to mitigate
impacts from increased gasoline
prices due to carbon pricing, however if the price
were to increase in later years, these protections
may no longer be sufficient.”

Existing research can predict the short-term distri-
butional impacts of carbon pricing on households. Fu-
ture programs should intentionally and strategically
use revenue return mechanisms to provide short-term
protection to priority constituents and encourage
more ambitious carbon pricing design. These protec-
tions should also carefully consider the other compo-
nents of carbon pricing design - the carbon price, in-
vestment strategy, and complementary policies - in
order to provide a cohesive scope of economic oppor-
tunity in the short, medium, and long-term.

RETURNING REVENUE TO
JUSTIFY HIGHER CARBON PRICES

A common misconception is that revenue return
mechanisms and investment are mutually exclusive.
However, these two measures can strengthen each
other. If returning a portion of revenue enables pol-
icymakers to achieve higher carbon prices, then it
can lead to greater revenue for investment.

For example, the Regional Greenhouse Gas Initia-
tive (RGGI), a regional cap-and-trade program for
electricity sector emissions in the Northeast and
Mid-Atlantic, dedicates almost all auction proceeds
to climate investments such as energy efficiency and
renewable projects. However, they have maintained
very low allowance prices, with a three-year average
of $4.62/tCO,e.

Conversely, California dedicates approximately half
of their annual allowance budget to climate invest-
ments, but has achieved far higher carbon prices
with a three-year average of $14.62/tCO.e. As a re-
sult, California is raising significantly more revenue
for climate investment, despite a majority of allow-
ances being directed to economic protections or
other purposes.

FIGURE 17 Carbon Prices and Use of Revenue in
California and RGGI7®
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71| These net benefits vary widely by household, and are not sufficient to protect low-income households from the costs of cap-and-

trade if the price significantly increases in coming years.

72 | Juien Gattaciecca, Colleen Callahan, and J.R. DeShazo, UCLA Luskin Center for Innovation, 2016. “Protecting the Most Vulnerable: A
Financial Analysis of Cap-and-Trade's Impact on Households in Disadvantaged Communities Across California.”

73 | See Appendix B for Calculations
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COMPLEMENTARY POLICY

BEST PRACTICES

Carbon pricing alone is not sufficient to
achieve a just transition to a green economy. It
is most effective as part of a cohesive, science-
driven suite of policies to achieve CHG targets
and create targeted public health outcomes.

To the degree that a carbon pricing program

is designed to share the burden of GHG
reductions with other policies, then it should
be intentionally designed to share the load of
addressing environmental justice goals as well.

CALIFORNIA FINDINGS

Additional policies in the transportation sector
are vital to counteract the cap-and-trade
program’s impact on transportation costs for
low-income households.

California is currently implementing a
program to reduce local pollutants in
disadvantaged commmunities, but its
effectiveness is yet to be seen.

Even with higher carbon prices, revenue return
mechanisms, and inclusive investment processes,
carbon pricing alone will not provide all of the GHG
reductions needed for a given state, nor a full scope
of economic opportunity and environmental jus-
tice. Political obstacles in a given state may prohib-
it some or all of carbon pricing’s design subcompo-
nents from being effectively carried out. For carbon

pricing alone to sufficiently reduce GHGs, the car-
bon price signal would have to be far higher than po-
litically feasible.

It therefore becomes vital to contextualize carbon
pricing into the policy landscape of a given state and
use cutting-edge research to determine what contri-
butions each policy will make to climate change and
environmental justice goals.

In California, the additional policies in place play a
vital role in filling voids left by cap-and-trade. For
example, while the cap-and-trade program has suf-
ficient dividends to protect low-income households
from increased utility bills, no such protections ex-
ist for transportation costs. Even so, low-income
households are still expected to experience net sav-
ings on their transportation costs through 2020 due
to complementary policies that reduce vehicle reli-
ance and increase fuel efficiency.™

Alongside passing AB 398 in 2017, which extended Cal-
ifornia’s cap-and-trade program through 2030, the
state passed AB 617 to further address local air pol-
lutants. Specifically, the bill requires new air pollu-
tion monitoring technology at a community level, es-
tablishes emissions abatement programs, updates air
quality standards, and improves the level of enforce-
ment and community engagement in the process.”

AB 617 was passed as a result of coordinated and
concerted efforts from environmental justice groups
who realized that cap-and-trade, as currently de-

74 | Juien Gattaciecca, Colleen Callahan, and J.R. DeShazo, UCLA Luskin Center for Innovation, 2016. “Protecting the Most Vulnerable: A
Financial Analysis of Cap-and-Trade’s Impact on Households in Disadvantaged Communities Across California.”

75 | California Air Resources Board, “Community Air Protection Program.” Accessed July 2019.

signed in the state, would not guarantee the local
environmental goals they were fighting to achieve.
The true impact and success of this policy remains
to be seen as it is implemented in the coming years.
To the extent feasible, states should avoid preempt-
ing these other vital policies in their carbon pricing
policy language.

Complementary policies also serve to distribute the
load of addressing the climate crisis, such that no one
policy is responsible for bearing more weight than
politically feasible. Each of these policies, to the ex-
tent that they reduce emissions covered by the cap-
and-trade program, further suppress carbon prices
by decreasing the demand for allowances.

As long as such policies are cohesively planned to
achieve GHG reduction goals, then such an approach
is acceptable. However, this has important impli-
cations for the carbon pricing program’s ability to
achieve additional goals of a just transition. In Cali-
fornia, as cap-and-trade was intended to be a back-
stop policy through 2020, it was not designed to
sufficiently tackle inequitable local air pollution nor
achieve a carbon price signal that captures the true
social cost of carbon.

Rather than approach carbon pricing policy design
in a vacuum, policymakers and advocates need to ex-
amine the role carbon pricing can strategically play
within a larger suite of policies to provide a compre-
hensive scope of economic opportunity and environ-
mental justice to priority populations.
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CHALLENGES FOR FUTURE RESEARCH

Further research is required to address ques-
tions beyond the scope of this report. The degree
to which the benefits from these projects are real
and legitimate requires a closer look into the case-
by-case results of each project. For example, pub-
lic transit projects have historically assumed that
all residents within a half mile of a transportation
project are considered beneficiaries.”

Rather than prescribing the specific investments
other states need, this report focuses on highlight-
ing the proper steps to best identify the unique
needs and solutions for each community in a trans-
parent and fair way. It is thus up to each state to ap-
ply these findings in order to reveal what projects
are most appropriate to fund.

Meanwhile, a more comprehensive study of Cali-
fornia’s program impact on transportation is yet to
be completed. Current studies are underway to in-
vestigate changes in local pollutants from mobile
sources in priority communities, as well as the po-
tential gentrification of neighborhoods due to cli-
mate investments and development practices. As a
majority of California investments are directed to
transportation projects, these studies should be a
priority moving forward.

We identify that mobile and stationary sources of
co-pollutants interface with carbon pricing very
differently. As our analysis on California demon-
strates, stationary sources such as manufacturing
facilities can be resistance to carbon prices due to

the lack of technological alternatives. Investments
into these facilities may spur some change, but
deep decarbonization will come from a combina-
tion of far higher price signals, complementary pol-
icy, and research into technological alternatives.

Mobile sources present a different dynamic, as
there is no MACC curve for large infrastructur-
al transportation emissions. Local pollutants from
diesel engines are ultimately a product of the built
environment, such as traffic congestion, bus de-
pots, and parking lots. We have highlighted in-
vestments that have far more potential to address
co-pollutants from these sources, as opposed to
stationary ones, if directed to projects that provide
safe, reliable, clean transportation. This dynamic
needs to be further investigated in California and
elsewhere.

We also identify other key aspects of economic op-
portunity and environmental justice that go be-
yond the scope of this report. Specifically, that car-
bon pricing programs need to provide transitional
assistance to families that are wage-dependent, as
well as communities that are tax-dependent on fos-
sil fuel industries. Other aspects of environmental
justice, such as climate resilience and adaptation,
water access, and waste disposal warrant sepa-
rate investigations outside of our emissions-cen-
tric framework, although following the investment
principles outlined in this report should capture
these concepts as well.

76 | Erick Guerra, Robert Cervero, Daniel Tischler, 2011. “The Half-Mile Circle: Does It Best Represent Transit Station Catchments?”

Less Stressed

77 | CalEnviroScreen 3.0 database

FIGURE 18 Communities most affected by pollution and socio-economic challenges, by census tract.
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APPENDIX A: CALIFORNIA’S FUNDED PROGRAMS

Cumulative Appropriations for California Climate Investments

Appropriations'? ($M)

Cumulative
Administering Agency Program Appropriations,
Prior to

Appropriations'? (SM)

Cumulative

Administering Agency Program App;?;:,r:c:z:ons, FY 2019-20 Cumulative

FY 2019-20 Appropriations Total
Appropriations

FY 2019-20 | Cumulative

FY 2019-20 Appropriations Total
Appropriations

Community Air Protection $556 $291 $847 Training and Workforce Development $24 $14 $38
Funding Agricultural Replacement
| Measures for Emission Reductions $157 $65 Lo Wetlands and Watershed Restoration $46 $0 $47
ALIFORNIA .
SR RESOUR?ES BoA Low Carbon Transportfation $1,722 $492 $2,214 Healthy Soils $13 $28 $41
:t. Active Transportation $10 = $10 Fire Prevention $107 $84 $191
Gftrans Low Carbon Transit Operations $459 = $459 icaribadite 525 i L
Sustainable Forests $457 $170 §627
CALIFORNIA : Lo
High-Speed Rail P i 2,523 == 2,523
High-Speed Rail Authority 1gi-opesc Rall Fropsc 52, = Wildland Urban Interface = $10 $10
% CalsTA Transit and Intercity Rai i =2
y Rail Capital $1,030 $1,030 ﬂamﬂﬁvﬂlﬂ O
CALIFORNIA STATE TRANSPORTATION AGENCY Wusie Diversion $'I 36 $25 $'I 6]
Affordable Housing and
A e A\
Sustainable Communities 2 - M Wildfire Response and Readiness $50 $1 $51
$1,877 $1,877 B e
Sustainable Agricultural ot
Lands Conservation i natus (,]{ Regional Forest and Fire Capacity $20 = $20
Climate Change Research $29 $5 $34 ‘ i;[:\;(c)g {(rees Urban Greening $126 $30 $156
STRATEGIC : .
aEoWTH Technical Assistance §2 $2 $6 (%I Climate Ready 7 _ $7
COUNCIL Transformative Climate Communities $150 $60 $250 " "
Climate Adaptati
Fluorinated Gases Emission '%} C mare .clp aton an $20 - $20
) . = $1 $1 .';ana.;..'.!.r..:m onservation Easements
CALIFORNIA Reduction Incentives
y AIR RESOURCES BOARD \\/ o | Reduction $5 _ 48 Coastal Resilience Planning $1 $2 $3
Low-Income Weatherization $192 $10 $212 " g&}g’xﬁl Transition to a Carbon-Neutral Economy = $3 $3
v Protaction Agancy
Alternative Renewable Fuels $3 - $3 Safe Drinking Water _ $100 $100

Cdfa Foobx AcmiculTuRE | State Water Efficiency
$65 = $65
and Enhancement

Low Carbon Economy Workforce
>wurtlnmem~g\npmm Board

State Water Project Turbines $20 = $20
Wuter-Energy Grant $50 - $50 $IO 337 $I 300 $II 894

Food Production Investment $124 = $124

Low-Carbon Fuel Production $13 _ $13 1 Appropriations listed are estimates based on published budgets, legislation, quarterly Cap-and-Trade auction results, and reversions
to available funds. Administering agencies may transfer appropriations to other State agencies for implementing programs.

Renewable Eneray for Agriculiure 10 - 10 2 FY 2018-19 auctions have not yet occurred. Each quarterly auctions will increase Fiscal Year 2019-20 appropriations for programs

gy for Ag y quarterly pprop prog
with continuous appropriations.
: ; - 3 SB 862 states that $400 million shall be available to the California High-Speed Rail Authority beginning in FY 2015-16 as repayment of
Prescribed Fire Smoke Monitoring $6 $2 $8 gh-op ¥ beg 9 pay
Ve AIR RESOURCES BOARD a loan from the GGRF to the General Fund. This money shall be repaid as necessary, based on the financial needs of the High-Speed Rail
CALIFORNIA Project. $100 million of loan amount is included in the reported $2.5 billion cumulative appropriafions.
a COASTAL Coastal Resilience Planning $3 $2 $5
( COMMISSION

78 | California Climate Investments, Aug. 2019. “2019 Semi-Annual Data Update.”



Summary of California Climate Investments and Outcomes through May 2019
Implemented Projects

Implemented Projects

Implemented Implemented

Administering Agency

Subprogram Priority

Populations

Administering Agency

Subprogram

CLIMATEXCHANGEI CLIMATE-XCHANGE.ORG

California Air

Resources Board

California Department of
Transportation

California High-Speed Rail
Authority

California State
Transportation Agency

Strategic Growth Council

California Air Resources
Board

California Energy
Commission

California Department of
Community Services and
Development

Community Air Grants
Community Air Protection Funds

Funding Agricultural Replacement
Measures for Emission Reductions

Advanced Technology Freight
Demonstration Projects

Agricultural Worker Vanpools

Clean Mobility Options for
Disadvantaged Communities

Clean Mobility in Schools Project
Clean Off-Road Equipment
Clean Truck & Bus Voucher Program

Clean Vehicle Rebate Project

Clean Cars For All (Enhanced Fleet
Modernization Program/Plus-Up)

Financing Assistance for Lower-
Income Consumers

Rural School Bus Pilot Projects

Zero- and Near Zero-Emission Freight
Facilities

Zero-Emission Truck and Bus Pilot
Projects

Active Transportation

Low Carbon Transit Operations

High-Speed Rail

Transit and Intercity Rail Capital
Affordable Housing and Sustainable
Communities

Sustainable Agricultural Lands
Conservation

Climate Research
Technical Assistance
Transformative Climate Communities

Fluorinated Gases Emission
Reduction Incentives

Woodsmoke Reduction

Food Production Investment
Low-Carbon Fuel Production
Renewable Energy for Agriculture

Community Solar

Farmworker Housing Single-Family
Energy Efficiency and Solar PV

Multi-Family Energy Efficiency and
Renewables

Single-Family Energy Efficiency and
Solar Photovoltaics

Single-Family Solar Photovoltaics

$9.2
$156.1

$41.4

$79.2
$6.0

$9.6

$276.9
$578.5

$29.5

$3.3
$15.2

$148.7

$82.8

$10.0
$248.3

$624.7

$338.9

$433.8

$22.4

$18.1
$4.3
$111.7

$3.3
$219

$4.4

$0.2

$23.5

$57.1

$47.6

$89
$136.8

$26.5

$79.2
$6.0

$9.6

$193.3
$178.2

$23.3

$2.9
$89

$148.7

$64.5

$10.0
$237.0

$0.0

$3279

$353.6

$4.3

$0.0
$3.0

97%
88%

64%

100%

100%

100%

70%
31%

79%

90%

59%

100%

78%

100%
95%

0%

97%

82%

19%

0%
69%

GHG Funds Benefiting
Reduction | Cost per GHG | Number
(1,000 ($/MTCO,e)
MTCO,¢)
% N/A 26
70 $2,215 1173
31 $1,354 1,176
16 $4,939 11
5 $1,307 1
3 $2,952 7
TBD
TBD
1,063 $260 4,305
72 $101 247,317
24 $1,214 4,634
4 $875 619
13 $1,198 46
50 $2,997 10
107 $778 9
<] $163,934 3
3,198 $78 433
= -4 'I
2,340 $145 21
INZ3 $370 52
TBD 25
2 N/A 12
-2 N/A 19
80 $1,401 3

NEW PROGRAM FOR FY 2019-20

60 $56 1,124
533 $40 10
TBD
8D

18 $242 2
TBD TBD 1
11 $212 5918
204 $280 15,958
157 $348 1,800

79 | California Climate Investments, Aug. 2019. “2019 Semi-Annual Data Update.”

$111.7

$2.8
$21.2

$4.4

$0.2

$23.5

$57.0

$47.6

100%

83%
100%

100%

100%

100%

100%

100%

California Department of
Food and Agriculture

California Department of
Water Resources

California Air Resources
Board

California Coastal
Commission

California Conservation
Corps

California Department of
Fish and Wildlife

California Department of
Food and Agriculture

California Department of
Forestry and Fire Protection

California Department of
Resources Recycling and
Recovery

California Governor's Office
of Emergency Services

California Natural Resources
Agency

California State Coastal
Conservancy

California Wildlife
Conservation Board
San Francisco Bay
Conservation and
Development Commission
California Environmental
Protection Agency
California State Water
Resources Control Board

California Workforce
Development Board

Alternative Renewable Fuels

State Water Efficiency and
Enhancement

State Water Project Turbines

Water-Energy Grant

Prescribed Fire Smoke Monitoring

Coastal Resilience Planning

Training and Workforce Development

Wetlands & Watershed Restoration

Alternative Manure Management

Dairy Digester Research and
Development

Healthy Soils

Fire Prevention

Prescribed Fire

Fire Prevention Grants

Forest Health

Urban and Community Forestry
Wildland Urban Interface

Food Waste Prevention and Rescue
Grants

Organics and Recycling
Manufacturing Loans

Organics Grants

Recycled Fiber, Plastic, and Glass
Grants

Fire Engines and Equipment
Wildfire Response and Readiness
Regional Forest and Fire Capacity
Urban Greening

Climate Ready

Climate Adaptation and
Conservation Easements

Climate Resilience Planning

Transition to a Carbon-Neutral
Economy

Safe Drinking Water

Low Carbon Economy Workforce

$3.0
$61.3

$20.0
$33.0

$2.3

$0.8

$10.7

$25.5
$30.5
$114.5

$5.6
$75.5

TBD
$79.4
$136.2
$52.8

$20.7

$5.7
$56.7

$25 74

$3.4

$98.0

$3.8

$0.1

TBD

GHG Funds Benefiting
Reduction | Cost per GHG [ Number Priority
(1,000 ($/MTCO,e) | of Projects Populations
— (sM)
- N/A 1 $0.0 0%
744 $82 599 $227  37%
37 $542 2 $0.0 0%
347 $95 89,697 $21.6 65%
-2 N/A 31 $0.0 0%
-2 N/A 5 $0.3 8700
9 $1,259 133 $7.1 66%
796 $32 15 $16.0 63%
641 $48 56 $0.0 0%
12,808 $9 65 $73.1 64%
46 $121 103 $0.0 0%
- N/A 39 $52.4 69%
TBD TBD TBD TBD TBD
- N/A 142 $28.0 35%
5,200 $26 66 $52.2 38%
373 $142 89 $51.8 98%
NEW PROGRAM FOR FY 2019-20
436 $47 67 $19.9 96%
685 $8 4 $0.8 15%
1,285 $44 23 $47.2 83%
671 $38 1 $14.7 57%
TBD
- N/A 60 $0.0 0%
TBD
36 $2,737 62 $91.5 93%
1 $3,287 12 $3.1 81%
-2 N/A 1 $0.0 0%
- N/A TBD TBD TBD

NEW PROGRAM FOR FY 2019-20

NEW PROGRAM FOR FY 2019-20

NEW PROGRAM FOR FY 2019-20

80 | California Climate Investments, Aug. 2019. “2019 Semi-Annual Data Update.”
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APPENDIX B: METHODOLOGIES

1| ALLOWANCE OVERSUPPLY

AND OFFSETS IN CALIFORNIA

This calculation actually entails privately held allow-
ances in both California and Quebec, as part of the
linked Western Climate Initiative’s carbon market.
We derived the total excess allowances in this sys-
tem in the following steps:

1| Summed up the total allowances currently
held in private accounts, according to the
latest CITSS report. To avoid complications, we
only consider allowances of vintage 2013-2018.
This total comes to 582,486,966 allowances.

2| Calculated a simplified prediction of what
the total compliance obligation will be in 2018.
This is treating the WCI system as if 2018
obligations are due immediately, in order to
simplify what excess allowances currently look
like. Using historical emissions data, we project
a compliance obligation for 2018 of 379,225,507
tCO,e.

3| Using historical compliance data, we

find that approximately 6% of compliance
obligation is met with offsets. We apply that
%age to our projected compliance obligation
for 2018 to find that 22,753,530 offsets will be
retired to fulfill 2018 obligations.

4| Assuming those offsets will replace
allowances retired for 2018, we subtract it
from our total compliance obligation from
step 2 to calculate the number of allowances
required to fulfill 2018 compliance. We then
subtract that number from the total 2013-2018
privately held allowances to calculate our
private bank through 2018, which comes out
to 226,014,989 allowances.

With the private bank through 2018 calculated, we
can go through previous compliance data to calcu-
late the cumulative use of offsets. 81,877,932 offsets
were retired between 2013 and 2017. Adding our pro-
jected offset retirements for 2018 brings us to a total
of 104,631,462 offsets retired 2013-2018. As a thought
exercise, if an allowance was removed from auction
for every offset retired, then the current oversupply
would be nearly cut in half:

226 million excess allowances — 105 million offsets =
121 million theoretical excess allowances

250

200
Hypothetical
Supply of
150 Allowances

without Offsets

121 Million Privately Held

> Allowances

100 226 Million

Million Metric Tons CO2

Cumulative
Offsets Used
for Compliance
105 Million

50

2| COMPARISON OF RGGI AND

CALIFORNIA CARBON PRICE REVENUE

This calculation uses historical price averages and
uses of revenue to compare what level of investment
revenue is raised for every tCO.e that is covered in
the program.

First, the last three years of auction data (12 quar-
terly auctions each) were pulled from both California
and RGGI’s public records in order to calculate the
average price per allowance sold at auction. RGGI’s
allowances had to be converted from short tons to
metric tons in order to make both systems directly
comparable. This resulted in a $14.62/tCO,e price in
California and $4.62/tCO,e in RGGL.

Next, the distribution of allowances was used to infer
what share of the total allowance budget is direct-
ed to what purpose. Not all of California’s allowances
are auctioned — however, we factor free allowances
into our ultimate calculation in order to represent
the average use of revenue across all covered GHGs.

According to California’s public reports, we find that
45% of the allowance budget between 2015 and 2018
has been auctioned with proceeds directed to the
Greenhouse Gas Reduction Fund (GGRF). The other

55% is consigned to utilities, freely allocated to in-
dustries, or put in a reserve for future use. In RGGI,
100% of the allowance budget is auctioned, but 86%
of this revenue is invested, with 14% dedicated to di-
rect bill assistance and program administration.

Combining this percentages with our average car-
bon prices, we find that California is raising $6.58 for
climate investments, and $8.04 for other purposes,
from each covered tCO2e. Meanwhile, RGGI is rais-
ing $3.98 for climate investments, and $0.65 for other
purposes, from each covered tCO2e.

Of note, these numbers may look different for 2019, as
the distribution of allowances and prices change an-
nually. However, this is represents a 3-year average on
how allowance value has historically been used.

RGGI and California
Revenue Use vs Carbon Price

3-year
—— average price —>  $14.62
($/tCO2e)

—
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investment
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Economic
protection &
other
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RGGI California
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