?z.'i‘ STOCKHOLM
‘ ENVIRONMENT
L INSTITUTE

DISCUSSION BRIEF

How limiting oil production could help California meet its

climate goals

By many measures, the U.S. State of California has put

in place climate policies that stand among the world’s
most ambitious. Over the last 15 years, the state has adopt-
ed (and extended) the nation’s largest cap-and-trade pro-
gram on greenhouse gases, stringent vehicle fuel efficiency
standards, and strong urban planning guidelines. In 2018,
it will hold a special climate summit for leaders around the
world - with the support of Christiana Figueres, the for-
mer executive secretary of the United Nations Framework
Convention on Climate Change (UNFCCC).

But even climate leaders like California will have to go
well beyond existing actions to achieve the goals of the
Paris Agreement - namely, keeping warming well below
2 degrees, plus reaching net zero emissions globally by
the second half of the century. Indeed, in adopting its new
climate action Scoping Plan in December 2017, Califor-
nia’s Air Resources Board resolved to “continue to evalu-
ate and explore opportunities to achieve significant cuts
in greenhouse gas emissions from all sources, including
supply-side opportunities to reduce production of energy
sources.”! In other words, the State has tasked itself not
only to assess ways to increase the ambition of its climate
action, but to consider how reducing energy production
might also help achieve its climate goals.

This briefing paper examines how the state could limit the
production of its principal energy product - oil - and the
resulting implications for global GHG emissions. It also
considers how such actions might fit in the state’s climate
portfolio, taking into account cost-effectiveness, equity,
and other key considerations.

Though it is beginning to gain traction, limiting oil (or any
fossil fuel) production is still relatively new as an element
of jurisdictional climate strategies.' While there is less
research available on the effectiveness and economics of
reducing oil supply as compared with other GHG emission
reduction strategies, there is nonetheless a sufficient body
of theory and work to enable reasonable estimates, which
we provide below.?

We find that restricting California oil production would
likely decrease global GHG emissions by an amount similar
to other key policies in the state’s recently adopted climate
Scoping Plan. We identify several policy approaches to
limiting oil production that the state could consider with
varying levels of emissions reductions, cost-effectiveness,
equity implications, and political feasibility. These op-
tions range from stopping the issuance of new permits for

i For example, in 2016, President Obama cited climate change as a rationale
for withdrawing the Arctic from oil exploration and development,? as did
President Macron of France in 2017.

ii Note that we limit our focus here to oil extraction, and do not look at in-state
oil refining.
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Three pumpjacks move in synchrony as an oil worker looks on. They are located
in the Kern River Oil Field outside Bakersfield, California.

oil production, to establishing thresholds for the GHG-
intensity of oil produced, to focusing on regions of oil pro-
duction where co-benefits, such as environmental justice,
are greatest. These measures deserve further considera-
tion by policy-makers in California.

California uses, produces, and refines a lot of oil
For most of the last century, oil has been central to Cali-
fornia’s economy. Californians long used more gasoline,
diesel, and jet fuel in aggregate each year than any other
U.S. state - a distinction only recently eclipsed, by Texas

in 2014.* California has also been a dominant crude oil
producer; for decades it was the top crude producer in the
nation; it currently ranks third, behind Texas and North
Dakota.® The vast majority of the crude extracted in Cali-
fornia is consumed in-state, though some byproducts, such
as petcoke, are exported to countries in Asia.®

Since 1990 - the base year for tracking California’s cli-
mate change goals - the state’s oil consumption has held
relatively steady at between 600 million and 700 mil-
lion barrels per year (Figure 1). Most of this oil is refined
in-state and consumed as gasoline, diesel, and jet fuel.
Together, burning of oil-derived products is the dominant
contributor to California’s carbon dioxide (CO,) emissions
(about 60%). Continued reliance on oil is a major reason
why the state’s CO, emissions have also held relatively
steady, at between 300 and 350 million (metric) tons CO,
for the past 25 years.” How oil consumption will evolve

in the future is subject to economic, policy, and social
developments in the state, including how quickly the
state’s residents adopt electric vehicles, a topic of intense
current interest.™

iii Current reference-case forecasts by California state agencies and the U.S.
Energy Information Administration indicate that, absent new, more-ambitious
climate policy, California’s oil consumption would hold fairly steady in the
future. In these forecasts, continuous declines in gasoline use (e.g., dropping
3 to 4% each year) are foreseen to be offset by modest gains in diesel, jet
fuel, and other oils (such as liquid petroleum gas, or LPG).8%:10
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Figure 1: California oil consumption (left) and production (right) since 1990

Source: U.S. Energy Information Administration*!

Even as oil consumption has held relatively steady since
1990, California’s oil production has declined, by an
annual average of about 2% since 1990. This is, in large
part, because many of California’s once-booming oil
fields in the San Joaquin Valley - such as the Kern River
and Midway-Sunset fields - are increasingly depleted.?

The outlook for oil production is perhaps even more
uncertain than for consumption, as future oil drilling
depends strongly on global oil prices and technology de-
velopment in the oil industry, among other factors.!® The
U.S. Energy Information Administration estimates that
California’s oil production will continue to decline at
between 2% and 3% annually through the mid-2030s."
Neither the California Energy Commission nor the Divi-
sion of Oil, Gas, and Geothermal Resources (DOGGR)
forecasts future oil extraction, but they do report on oil
well permit applications, which have been robust. For
example, DOGGR received more permit applications in
2015 than it has in decades.’

How would limiting oil production drop global
CO, emissions?

To understand how limiting oil production could be part
of a climate strategy, it helps to consider how oil contrib-
utes to greenhouse gas emissions. Each barrel of oil ex-
tracted in California (or anywhere else) contains carbon,
that, once refined into products and burned, releases at
least 400 kg of CO,."*"7

0il also contributes to greenhouse gas emissions as
fossil fuel is combusted and CO, is released to extract,
refine, and transport the oil; methane (CH,) is also
released during extraction. Together, these “upstream”
emissions generally increase the lifecycle emissions
from a barrel of oil to roughly 500 or 600 kg of CO,
equivalent, depending on the nature of crude oil depos-
its and the technologies needed to extract and refine
them (this is described later in Box 2).

Determining how limiting oil production in California
would reduce GHG emissions is not quite as simple as
tallying up the emissions associated with producing

and combusting each barrel of oil produced, however.

This is mainly because one must also look at the extent
to which additional oil from other locations (or other
energy resources) would make up for the lost Cali-
fornia production, and therefore estimate the net, or
incremental, reduction in oil production, consumption
and emissions (plus increased production and use of
other energy resources) that would result from the
production cut.?

Removing California (or any other region’s) oil from

the market would cause a small increase in world oil
prices, assuming a competitive global oil market (oil
market dynamics are discussed in more detail in Box 1).
This small price increase, in turn, would lead produc-
ers from other states or countries to produce somewhat
more oil. At the same time, this small increase would
lead consumers around the world to use slightly less
oil. Widely used economic tools (price elasticities) en-
able these price-response dynamics to be modelled in a
straightforward fashion.!®

Using a simple economic model,'*? we estimate that,
for each barrel of California oil not produced (left

in the ground), an added 0.4 to 0.8 barrels would

be produced elsewhere.

This yields a net reduction in global oil consumption

of the inverse amount - between 0.6 and 0.2 barrels (1
minus the 0.4 to 0.8 above) for each barrel not produced
- as consumers respond to the small price increase by
making shifts in their vehicle purchases, driving habits,
and other decisions. Most of these reductions would oc-
cur outside California, for the simple reason that Califor-
nia represents less than 1% of the global oil market.

The actual ratio of reduced oil consumption to oil not
produced could be higher or lower than 0.2 to 0.6, but
this range sits squarely within the broader range of
existing literature, as summarized in Box 1. Notably,
studies we reviewed by government (U.S. Department
of Interior), think-tank (Council on Foreign Relations),
private consultant (ICF), and university (UC Berkeley)
researchers have all found ratios that cluster around a
ratio of about 0.5, even as uncertainty exists.



Taking into account all but the outlier findings explored
in Box 1 - that is, assuming a wide uncertainty range
for this ratio of between 0.2 and 0.6 - it follows directly
that for each barrel of oil left undeveloped in California,
global oil consumption would be reduced by 0.2 to 0.6
barrels. Multiplying by the carbon content of crude oil
noted above (400 kg CO,/barrel), each barrel of oil not
extracted from California would lead to a reduction in
global emissions of 80 to 240 kg CO,,.

For illustration, phasing out an amount of oil equiva-
lent to half of California’s recent annual oil production

- about 100 million barrels per year - could lead to a
global emission reduction of 8 to 24 million tons CO, per
year. This amount is similar to the savings associated
with the sector-specific climate strategies in California’s
action plan, which range from 3 to 35 million tons CO_e
per year in 2030. Below, we identify some of the poli-
cies for managing a decline in oil production that the
State may wish to consider in order to achieve additional

emissions cuts of about this scale. First, however, we
touch on cost-effectiveness and other considerations
that State policy-makers may wish to take into account.

Still, before leaving the question of how reduced oil pro-
duction would lead to emissions savings, it is worth not-
ing the overall emissions benefit would be even greater
to the extent that reduced oil consumption also leads

to avoiding upstream GHG emissions, or those associ-
ated with producing, transporting, and processing that
oil (See Box 2). At the same time, another effect could
hamper the overall emissions benefit: the potential for
consumers to substitute other GHG-emitting fuels, such
as biofuels, compressed natural gas (CNG) or coal-fired
electricity, for the oil not produced.

However, prior analysis suggests that the upstream
emissions effect would likely be more significant than
the fuel substitution effect, thus increasing by at least
25% the emissions savings per barrel of oil not extract-

Box 1: How restricting the supply of California oil reduces global oil consumption

At the most extreme end, if each barrel of oil not pro-
duced in California was instead produced somewhere
else (and with similar emissions associated with extract-
ing each barrel), then global emissions would not change
at all — a game of “perfect substitution” or, as some have
called it, “whack-a-mole”.?0:2!

However, this argument of perfect substitution defies ba-
sic economics of supply and demand. If there is less of a
commodity available — such as oil — less of it will be con-
sumed. Exactly how much less is not knowable with abso-
lute certainty, since the changes are moderated through
markets and prices; still, the presence of uncertainty does
not mean the effect does not exist.??

Here, we use a combination of literature review and our
own simple economic model to estimate that for each
barrel of oil not produced in California, global oil con-
sumption would drop by 0.2 to 0.6 barrels.® This result
is robust against a wide range of supply and demand
elasticities. The 0.2 value would be consistent with an oil
market with an elasticity of supply of 1 and an elasticity of
demand of -0.25. Alternately, the ratio of 0.6 would be
consistent with an elasticity of supply of 0.2 and an elas-

ticity of demand of -0.3. (The ratio of change in consump-
tion to change in oil supply is defined in our model as the
ratio of the elasticity of demand to the difference between
the elasticities of supply and demand. This means that
any elasticities of supply and demand that are the same
magnitude but opposite signs — indicating that both oil
producer and consumers are similarly price-responsive —
would yield a ratio of 0.5 barrels not consumed for each
barrel not produced.?3?2")

Our estimate that global oil consumption would drop by
0.2 to 0.6 barrels for each barrel not produced is consist-
ent with the findings of other assessments of the global
oil market.?#2>2¢27 As shown in the chart below, several
studies find a ratio near 0.5. The more far-ranging alter-
native outcomes — i.e., the ratios of less than 0.2 or over
0.6 — require particular views of the world oil market.
For example, a scenario of zero impact on global oil
consumption requires the very strong assumption that
OPEC (or other producers) make up for every barrel of
avoided U.S. oil production, one-for-one. This is
despite evidence that OPEC has dramatically diminished
ability to control production and, in turn, prices,
through enforced production quotas.?%?

Drop in global oil consumption as fraction of avoided U.S. oil production across several studies

(Multiple circles of same color indicate alternate scenarios presented by same authors. Smaller circles represent sensitivity or high/low values)
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Box 2: Reducing oil production would lead to cuts in GHG emissions from extracting,

refining, and transporting oil

Our estimate of the CO, emissions benefit of reducing
California’s oil production only counts the savings that
would result from burning less oil, i.e. as gasoline, diesel,
jet fuel, and other end uses in global fuel markets. How-
ever, were we to consider other GHG emissions associ-
ated with “upstream” (extracting) and “midstream” (refin-
ing and transporting) activities, the estimate of emission
reductions could be greater.!?

First, for each barrel of oil not consumed, emissions would
be reduced by not producing, refining, and transporting
crude oil. The exact decrease would depend on the likely
marginal sources of crude oil. An average “blend” of
crudes is associated with about 500 kg CO,e per barrel
across the full “life cycle”.®® Thus in addition to 400 kg

Co,

would save another 100 kg CO,e in emissions.

ed." For simplicity of the analysis, and to be conservative,
we do not consider these effects in detail here. We do
note, however, that even if all of the California oil not pro-
duced was replaced (globally) with other sources, there
would still likely be emissions benefits, since California’s
largest oil fields are more GHG-emissions-intensive than
most other global crudes (Box 2).

Limiting oil production is comparable in costs
to many of California’s other CO, reduction
medsures.

The analysis above demonstrates that phasing out oil
supply from California could make significant contribu-
tions to global CO, emission reductions, barrel for barrel,
and likely reduce global emissions by many millions of
tons CO, in 2030.

Still, besides the amount of CO, emissions abatement,
the Air Resources Board (ARB) also uses other criteria to
gauge the merits of particular climate policies. One cen-
tral criterion is cost-effectiveness. As applied by ARB and
many other climate policy analysts, cost-effectiveness is
defined as the net direct cost of a measure (amortized
over its lifetime) divided by the emission reductions that
would result from the measure.

It is not obvious how to assess the costs of a measure that
would reduce emissions by constraining oil supply. One
documented approach is to consider the costs of such a
policy as the lost profits to the companies that would have
extracted the 0il.%

This approach - counting the costs of this climate policy
measure as lost profits - is a clear analogue to how abate-
ment costs are estimated for more traditional climate

from fuel combustion, each barrel not consumed

iv If we were to include both this fuel substitution effect and the upstream
emissions effect, the net impact would be to increase our estimated range of
emissions savings for each barrel of oil not extracted from 80 to 240 kg CO,
up to 170 to 300 kg CO,. For details on this calculation, see this online link:
https://tinyurl.com/y7ue4dqp

Second, due to the widespread use of enhanced recov-
ery techniques, such as energy-intensive steam flooding,
California’s most productive oil fields are more GHG
emissions-intensive than the average blend of crude oil.?
For example, the full life cycle of producing, refining, trans-
porting, and combusting a barrel of crude oil from Cali-
fornia’s three most productive fields — Midway-Sunset, Kern
River, and South Belridge — yields emissions of 725, 650,
and 690 kg CO,e, respectively.®* For comparison, this is
at least 15% more emissions-intensive than other crudes
refined in California at similar volumes (at least 20 million
barrels annually): Saudi Arabia (493 kg CO,e); Ecuador
(532 kg CO,e); Alaska (564 kg CO,e); Colombia (507
kg CO,e); and Kuwait (510 kg CO,e).** This means that
reducing production of California oil would likely have
global GHG emissions benefits, regardless of how much
California production was replaced by other crude oils.

policies, such as for energy efficiency investments. In
both cases, there is a change made to both an upfront
investment as well as to a future cash flow stream,
and the cost is determined as the amortized difference
in costs between the new case (the change in invest-
ment or practice) and the old case (what would have
happened otherwise).

For this reason, we apply a similar approach here. For

a measure that would limit oil production, a company
would forego the costs of drilling and pumping oil, but
also forego the revenue of doing so. We therefore con-
sider the direct “cost” of the climate policy to be the

net of these two cash flow streams - i.e., the lost profits
to the industry. This definition does not imply that the
companies would be reimbursed for that cost - indeed,
as with many other aspects of climate policy, the entities
affected could be expected to bear those costs because
of a societal duty to address the problem of climate
change. Furthermore, this approach does not consider
many other factors that could be included in a broader
cost-benefit analysis, such as the avoided health impacts
and other damages associated with CO, emissions, the
potential for lost employment or tax revenues in an area,
or other externalities.

Regardless, to estimate production costs, we start with
estimates of the investment and operating costs associ-
ated with each California oil field. We draw this from a
database of oil fields - Rystad Energy’s UCube - that is
widely used for analysis of oil resources and markets.?*3¢

Analysis of these cost estimates indicates that about
one-third of California’s oil fields are expected to “break
even” at relatively low oil prices - e.g. less than $50 per
barrel. These include parts of the Lost Hills, Cymric, and
Elk Hills oil fields, each of which is expected to produce
at least 5 million barrels of oil in 2030 at below $50 per
barrel (Figure 2). Another third of California’s oil breaks
even at $50 to $70 per barrel, including the long-lived,


https://docs.google.com/document/d/105rVGTuDP5VRiO_ZjvUHppk9OlLwj22adOZF3VAN9-w/edit?usp=sharing

historic fields in Kern County (Midway-Sunset, Kern
River) and fields in the Los Angeles area (Wilmington
and Inglewood). Finally, the last, highest-cost third is
dominated by newer fields (e.g. Monterey shale), plus
older fields that are now being re-developed using
newer technologies. That includes the South Belridge
field, which is expected to be the dominant producer
in 2030, yielding about 25 million barrels of oil, in part
due to fracking.®

Comparing the breakeven prices displayed in Figure 2

- which are, essentially, the “cost” to these producers of
drilling and operating new wells — with an estimate of
future oil prices enables the calculation of future profits.
In the EIA’s reference case, for example, oil prices rise

to $89 per barrel in 2030.1° Subtracting the breakeven
prices in Figure 2 from this 2030 price yields an esti-
mate of potential lost profits, e.g. about $26 per barrel
for the Wilmington, Inglewood, and Los Angeles fields.

This estimate of lost profits assumes an oil price, $89
per barrel, that is about one-third higher than levels of
$60 to $70 per barrel in early 2018. This could very well
be too high. In particular, if and as the world proceeds to
rapidly displace oil-based vehicles with electric vehicles,
to avoid vehicle travel, and to implement other policies
- as California is doing - then oil prices may not rise sig-
nificantly from current levels on a sustained basis. Under
such a scenario of lower future oil prices, lost profits
would be far lower; in fact, many fields might not yield
the expected returns to investors, and could even oper-
ate at a loss. From that perspective, avoiding investment
in new oil wells and associated infrastructure could help
provide a net benefit to the industry (i.e., avoid financial
‘stranding’) as well as avoid locking in more oil pro-
duction than needed.

Nonetheless, a measure of cost effectiveness can be cal-
culated by dividing lost profits (as a proxy for costs) by
the drop in global CO, emissions for each barrel not pro-
duced: 80 to 240 kg CO, as estimated above. For example,
the cost-effectiveness of limiting California oil production
from the Wilmington, Inglewood, and Los Angeles fields
would be $110 to $330 per t CO, ($26 per barrel divided
by 0.08 to 0.24 t CO, per barrel). Under a low-carbon fu-
ture (i.e. one in which oil prices are closer to $60 per bar-
rel, as also indicated in Figure 2), limiting oil production
might instead even yield economic benefits, if the risks of
stranded assets associated with investments in higher-
cost fields, like South Belridge, are thereby avoided.

To put these costs in perspective, the cost-effectiveness of
reductions in California’s Scoping Plan range from “cost
negative” (or yielding profits, as in the case of low-cost
energy efficiency measures) to costs nearing $200 per t
CO,e. For example, the liquid biofuels measures associat-
ed with the Low Carbon Fuel Standard (LCFS) cost $150
per t CO,e and a more aggressive renewable portfolio
standard (RPS) for power supply cost $175 per t CO_e.?

Equity and international considerations

The scale of GHG reductions and the cost-effectiveness of
those reductions are just two criteria that policy-makers
may need to consider in assessing potential climate poli-
cies. Other important considerations are environmental
justice and equity. In fact, California legislation requires
the consideration of equity in state climate policy; for
example, state agencies have been directed (by the Global
Warming Solutions Act of 2006) to identify and invest in
disadvantaged communities. Equity is also a cornerstone
of the international climate negotiations; further, policies
seen as equitable can also be more effective. As described
by the Intergovernmental Panel on Climate Change
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(IPCC), an “arrangement that is perceived to be fair has
greater legitimacy and is more likely to be internationally
agreed and domestically implemented.”?”

In this respect, phasing out California’s oil production
may also have an important contribution to make. This
is because many of California’s oil fields are located in
areas of the state that are disproportionally burdened
by pollution - both because of the presence of pollutants
as well as due to adverse environmental conditions and
socioeconomic factors.

For example, the oil fields in Los Angeles extend across
communities that have been rated by the State’s Office
of Environmental Health Hazard Assessment as being
among the census tracts that are most (95" percentile)
disproportionately burdened in the State,*®and where
630,000 people live within 800 meters (about 2,600 feet)
of an active oil well.?* The Lost Hills and South Belridge
oil fields extend across communities - namely, the com-
munity of Lost Hills and neighbouring parts of unincor-
porated Kern County - that are in the worst fifth (80"
percentile) of census tracts across the state in terms of
pollution-vulnerability. These communities in Los Ange-
les and near Lost Hills may therefore be at greater risk
for any possible health effects associated with proximity
to oil (and gas) development.*

More broadly, limiting California oil production may
have an even more basic benefit. It unambiguously
moves in the direction needed to meet low-carbon goals:
away from fossil fuels. This act of naming and address-
ing a major source of CO, emissions - oil - may also

help build popular interest and support for a serious
low-carbon transition.*4#*3

This support could also reasonably be extended beyond
California’s borders, as policy-makers in other states and
countries with substantial oil supplies could take similar
steps. As some economists have suggested, jurisdictions
could even form a coalition of territories dedicated to
phasing out fossil fuel production*4, thereby demonstrat-
ing the policy steps needed to realize the physical reality
that, to keep global warming within the agreed goal of
“well below” 2°C, most fossil fuel reserves will need to
remain undeveloped.*®

Gaining recognition for cuts to global, not just
in-state, CO, emissions

How California would be recognized for emission re-
ductions that result due to cuts in oil supply is another
matter. Most of the emission reductions planned in Cali-
fornia’s Scoping Plan would accrue to California’s official
account -its inventory - of its GHG emissions. However,
few of the cuts attributed to phasing out oil produc-

tion would accrue to that inventory. This is because the
bulk of those reductions would occur in other states

and countries, as slightly higher global oil prices lead to
lower oil consumption.

This accounting challenge, however, is a solvable problem.
To address it, California could begin a complementary,
parallel accounting, to track the estimated GHG emission
reductions due to limits in oil production. Similar paral-

lel accounting frameworks have already been proposed
for the UNFCCC,** which is the forum - along with the
IPCC - from which California modelled its own GHG
emissions accounting.

Accounting for cuts to oil supply separately, in a report
on emission reductions that are not captured by the state
inventory, would also be a way to address the uncertainty
associated with the global CO, emission reductions. For
example, California could (1) specify the measure it is
taking - e.g. stopping the permitting of new oil wells; (2)
estimate how many barrels of oil would be left unde-
veloped as a result of the policy, and their associated
total GHG emissions; and (3) estimate, with transparent
assumptions, the global GHG emissions benefits of the
action. These estimates could then be reported, shared,
and subjected to international scrutiny, much like current,
IPCC-based GHG emissions inventories.”

What policies could limit California’s oil
production?

So far, we have shown that limiting California’s oil produc-
tion could yield substantial additional emission reduc-
tions (e.g. 8 to 24 million tCO, per year in 2030 in the ex-
ample above) at costs that are comparable to many other
measures in the California Scoping Plan. In this section,
we explore policy options that California could pursue to
achieve these reductions and how they might align with
other policy considerations and priorities.

Table 1 identifies and summarizes six discrete options
for limiting oil production that California policy-makers
could consider, noting the climate rationale, fraction of
total state oil production that could be affected, feasibility,
and other considerations. The first option is the simplest:
California could stop issuing new oil well permits. If this
measure were adopted, production would decline slowly
as existing fields were depleted, and by 2030, it could
drop by 60-70% relative to current and forecast levels.
(The particular fields that would be most affected are ex-
plored in more detail below). The California Environmen-
tal Quality Act (CEQA) could provide the basis for DOGGR
to deny permits based on their climate, health, and other
environmental risks.

The State could also elect to restrict permitting of oil pro-
duction in areas that already suffer from high pollution
vulnerability. The California Council on Science and Tech-
nology, in its 2015 study of state-wide fracking and well
stimulation, noted that the scientific literature supports
the need for minimum distances between homes and oil
wells -- called setbacks -- to limit exposure to air pollution
from all oil and gas wells, and recommended that the state
promptly implement setbacks and other measures to
reduce exposure.’**’ The State’s Office of Environmental
Health Hazard Assessment has also conducted an assess-
ment of disproportionate pollution vulnerability for each
census tract in the state that could be used to suggest
where further oil production should be constrained.®

v CARB's Scoping Plan describes how the agency “has begun exploring how
to build an accounting framework that also utilizes existing program data
to better reflect the broader benefits of our policies that may be happening
outside of the State.” The emissions reductions that result from constraining
oil supply could be addressed in such an accounting framework.



Table 1: Policy options for limiting oil production in California

Policy that would limit oil
production

Climate rationale

Approximate fraction of
California’s oil production
affected (in 2030)

Feasibility and other
considerations

Cease issuance of new oll
well permits

New oil wells are not consistent
with Paris goals

~60-70%

New permits issued by DOGGR
are subject to CEQA and may
be denied based on their
environmental risks and harms

Limit oil production in
areas with disproportionate
pollution vulnerability, e.g.
using setbacks

Climate change already places
disproportionate burdens on
vulnerable communities

~40%, based on regions in
the 80™ percentile or more
for pollution vulnerability

The CCST recommended that the
state develop setbacks and other
measures to limit exposure to air
pollution from oil and gas wells

Charge a carbon ‘adder’ on
oil extraction

A carbon adder could be
charged at the wellhead to
cover a portion (e.g. 50%) of
the damages associated with
burning each barrel of oil,
similar to CEA 20164

~25% would no longer be
economic, based on adder
equivalent to $50/1CO,, or
~ $20/bbl and oil price of
$89/bbl

Could be structured as a
severance tax or similar fee
and provide revenue for a just
transition away from fossil fuel
extraction

Remove state-level subsidies

(or counteract existing federal

subsidies) for oil production

Subsidies, including U.S. federal
tax preferences, increase

oil production (and profits),
increasing emissions

Up to 50%%

Would require defining in-

state subsidies and a detailed
understanding of field or well
cost data, usually proprietary

Phase out GHG-intensive

oil production through an
emissions performance
standard (e.g., total life
cycle GHG emissions cannot

Maximizes overall GHG savings
per barrel not produced;
achieves some emissions
reductions regardless of level of
substitution

~70-80% is from fields
currently > 600 kg CO,e/
bbl

Requires estimates of GHG-
intensity for each oil field;
could lead to on-site emissions
mitigation measures instead of

exceed 600 kg CO e/barrel)

reduced production

Better aligns CA oil production
with 2 degree target; reduces
risk of stranded assets as high-
cost oil may not be financially
viable in a low-carbon transition

Phase out high-cost oil (e.g.,
oil that requires a breakeven
price of $60 per barrel or
greater without subsidies®)

Requires understanding of
field or well-level cost data,
usually proprietary and subject
to change with technology
advancement over time

~40%

Another option would be to place a carbon adder or
price on the carbon in oil that is extracted, which could
be implemented in the form of a severance tax (which
many states apply), and could be used to support tran-
sitions for workers and communities more dependent
on oil. This type of approach was assessed (for coal) by
the White House Council of Economic Advisors in 2016
and could apply similarly to oil.*346

The State could also choose to create thresholds or
criteria for issuing new permits or for continued
operations. The State could implement an emissions
performance standard for oil production - by requir-
ing producers, for example, to limit emissions to 600
kg CO,e per barrel. This would be similar to its Low
Carbon Fuel Standard (by incorporating full life cycle
emissions) and its Emissions Performance Standard
for power plants.

An emissions performance standard, however could
result in fewer GHG emission reductions if it doesn’t
stop production - and instead encourages producers
to take more modest steps to reduce the GHG-intensity
of production to just below the threshold. For example,
the large South Belridge field could reduce emissions-
intensity of each of its barrels from an estimated 690
kg CO,e to 600 kg CO, e, achieving a 90 kg CO_e reduc-
tion per barrel. But ceasing production would reduce
those emissions by at least that much, plus 80 kg to 240
kg per barrel from reduced oil consumption.

Another type of threshold - a cost-based threshold -
would help make future investment and production more
consistent with global climate goals and reduce the risks
of stranded assets. For example, research has indicated
that the price of oil could be in the range of $60 per bar-
rel or less in an economy where oil demand is reduced to
levels consistent with a 2-degree warming goal, suggest-
ing that new oil fields or wells that break even above this
level may become ‘stranded’?

As Table 1 and this discussion illustrates, there are a
number of practical measures that State decision-makers
could consider as part of integrating limits on oil produc-
tion in its overall climate strategy. In doing so, the further
examination of key implications - from the cost and feasi-
bility to interactions with other California policies such
as the cap-and-trade program - would be valuable.

lllustrating how a phase-out of permitting
might work

In this section, we explore the option of phasing out new
well permits in more detail. Figure 3 displays a scenario
of how these new permits - about 2,500 issued each
year - determine the state’s future oil production. In this
figure, the state’s total oil production is taken from U.S.
EIA’s reference case scenario that already sees California
oil production declining steadily, as stated above. We
then assume that production from already operating
wells declines at 10% per year (based on well-specific
data available in the Drillinginfo database), and that the
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Source: EIA Annual Energy Outlook 2018 (top line, reference case oil production); Drillinginfo database (decline rate for existing wells of 10%). DOGGR well permitting
data for 2013-2017 was used to estimate approximate share of new production. Given substantial uncertainty, this scenario should not be interpreted as a forecast.

balance of production comes from fields that have domi-
nated recent (2013-2017) well completion trends in the
state, based on DOGGR data.*’

If DOGGR were to cease issuance of new permits from
2018, California oil would continue its decline and

by 2030, it would avoid the production of about 80
million barrels of oil annually, compared to the EIA's
reference scenario.

As described earlier, these reductions in California oil
production would lead, via small increases in the global

QOil derricks pump oil in a field in Bakersfield, California.

price of oil, to lower global oil consumption, mostly out-
side California. Still, these cuts to California oil produc-
tion would presumably not be taken in isolation. Rather,
California is also taking aggressive steps to reduce oil
demand. Taken together, acting on both the demand and
supply side could lead to almost no net effect on global
oil prices; in other words, there would be no net effect
if California supply and demand were both cut by the
same amount as a result of the state’s climate and energy
policy. In this way, supply- and demand-side policies
reinforce each other. Either type of policy implemented
on its own could result in carbon leakage, an outcome in

© Getty / AlizadaStudios



which an action to reduce emissions in one region leads
to increased emissions in other region. If supply- and
demand-side policies are implemented together, this
effect is diminished.

In this way, reducing carbon leakage - and the inherent
GHG benefit that reduced leakage brings®® - presents
another rationale for limiting California’s oil supply.
Indeed, the California Air Resources Board requires its
climate policies “to minimize emissions leakage to the
extent possible.”® However, the Scoping Plan includes
no obvious measures to address leakage associated
with reduced oil consumption, and indeed does not
estimate the emissions leakage that would occur due
to any changes in oil prices. Limiting oil production
provides a means to address leakage associated with
reduced oil consumption, and could therefore help fill a

hole in California’s existing emission-reduction policies.

Multiple criteria and policies could be used
together

The policy approaches to limiting oil production in Cali-
fornia shown in Table 1 are not mutually exclusive. The
State could, for example, choose to use multiple criteria
for determining where and how to constrain future oil
production. Figure 4 below shows one possible way to
consider multiple objectives together. In this chart, oil
fields could be identified that are some combination of
high cost (horizontal axis), high GHG-intensity (vertical
axis), large producers (bubble size), and with substantial
environmental justice concerns (bubble color). Policy-
makers could then use such information to sequence

a phase-down of oil production. Figure 4 suggests, for
example, that the South Belridge field not only combines
high life-cycle GHG emissions and a high breakeven oil
price, but also extends across an area that is already
between the 80" and 90" percentiles in high pollution
vulnerability. The State could elect, for instance, to begin
a phase-down here. A severance tax or carbon adder
could further provide funding to support transitioning
businesses and workers to other productive enterprises.

Conclusions

The State of California and Governor Jerry Brown are
perceived as global leaders in the effort to limit the dan-
gers caused by climate change. But as the governor him-
self has noted, “what we are doing is relatively limited
[compared] to the existential threat that we face.”>?

As this analysis has shown, phasing out California’s oil
production is one way to increase the state’s ambition.

In so doing, it could also perhaps serve as a model policy
tool to be considered by the states and nations who come
to San Francisco for the September 2018 Climate Sum-
mit. Indeed, addressing fossil fuel production is a policy
approach that - in addition to its tangible CO, reduction
benefits - can also capture the public’s attention in mov-
ing towards a low-carbon economy, and thus encourage
greater support for climate action writ large.>

Phasing down California’s oil production can also demon-
strate global leadership for the required phase-out of fos-
sil fuels. Equity principles suggest that relatively wealthy
regions like California should be the first to start weaning
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Figure 4: Multiple factors could inform a policy approach to limiting oil production

Source: SEl analysis. Seven largest 2030 oil fields shown, representing 70% of 2030 production (bubble size proportional to production), with costs and quantities as in Figure
2. Colors indicate CalEnviroScreen 3.0 Percentiles of overlying census tracts;*® Red= 90th percentile of CES 3.0 score and higher; Orange=80th to 90th percentile; yellow-
orange = 60th to 80th percentile. GHG-intensity estimates from Oil Climate Index.>' Low-carbon two degree oil prices as summarized in Erickson and Lazarus (2018).°



off fossil fuel extraction, easing the transition for poorer
producing regions with fewer resources and options for
diversifying their economies.>*%>%

Indeed, even the U.S. Department of Interior has consid-
ered that a fixed, global carbon budget may mean pur-
posefully limiting U.S. oil production.3°

And two countries - France and Costa Rica - have an-
nounced phase-downs of their oil production. California
- and Jerry Brown - could therefore demonstrate to the
world that they are also ready to lead by being among the
first areas to start phasing down oil supply.

Former President Obama set a precedent for such a
policy in his rejection of the Keystone XL pipeline, stating
that “we’re continuing to lead by example because ulti-
mately if we're going to prevent large parts of this Earth
from becoming not only inhospitable but uninhabitable
in our lifetimes, we're going to have to keep some fossil
fuels in the ground.”’

Limiting oil production also can help fill a hole in Califor-
nia’s existing emission-reduction policies, by addressing
carbon leakage that could arise from the state’s plans for
reducing oil consumption.

Without question, there are political headwinds against
such a policy anywhere in the U.S., even in California. But
in the long term, the transition away from fossil fuels will
need to be managed - actively - in order to be orderly
and fair to the workers and communities involved in, and
impacted by, oil production. This process will no doubt
require approaches beyond those that have been de-
signed or, certainly, legislated to date. Should policy-mak-
ers in California seek to further encourage this transition,
our analysis shows that there could be several benefits to
doing so, and several policy approaches already available.
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