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EXECUTIVE SUMMARY

n the view of the American public, media, and
politicians, the Organization of Petroleum Exporting
Countries (OPEC) sets oil prices by adjusting the
amount of crude oil its members produce. However,
the geological and engineering realities of oil extraction, the
inconclusive academic evidence on the relationship between
OPEC production and oil prices, and the cheating on oil
production quotas by OPEC members and lack of enforce-
ment all indicate that OPEC is more a political club than an
effective oil cartel.
In fact, three key members—Saudi Arabia, Kuwait, and the
United Arab Emirates (UAE)—have oil production volatility
similar to the United States over the past three decades. This

implies that these three important and politically stable

editor of Regulation.

OPEC nations do not possess, or do not utilize, a unique
short-term capability to alter their oil production to regulate
oil prices.

Altogether, the evidence suggests that the attention paid
to OPEC is mostly about political benefits to both OPEC
members and Western leaders, not an actual ability to
control the oil market. The OPEC members use their oil
production as an international bargaining chip and the
perception of influence over the West to gain domestic
legitimacy. Western leaders are happy to reciprocate by
using OPEC as a scapegoat for unpleasant oil supply or
demand shocks. Based on this picture of OPEC, U.S. concerns
about OPEC behavior are unfounded and legislative propos-

als to punish OPEC are misguided.
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INTRODUCTION

There is perhaps no economic indicator more prominent
in American politics than oil prices. When they rise, gasoline
price hikes are advertised on street corners and felt by consum-
ers at the pump. Plummeting prices lead to bankruptcies and
layoffs and turn boomtowns in U.S. oil fields into ghost towns.

In the scramble to do something about shifting oil prices, the
ire of the public, media, and politicians is frequently directed
toward the Organization of Petroleum Exporting Countries
(OPEC), which currently consists of 13 member nations that
produce about 40 percent of the world’s crude oil (including
Saudi Arabia, which alone accounts for about 13 percent). The
available evidence, however, suggests that this ire is mis-
placed and that there is little reason for U.S. policymakers to

concern themselves with OPEC production behavior.

“Geological and technical obstacles
to quickly changing oil production
rates, the mixed academic findings
on OPEC collusion and market
power, and the cheating and lack
of enforcement on OPEC quotas
by members all suggest that OPEC
is more a political club than an
effective oil cartel.”

The widespread perception of OPEC is thatitis a cartel
whose large share of global oil production endows it with an
ability to regulate oil prices by adjusting the amount of oil
it supplies (i.e., increasing the amount of oil that members
produce to lower oil prices and decreasing the amount pro-
duced to raise prices). On the surface, OPEC members peri-
odically meet to determine an overall production level, with
different individual production amounts allocated to each
country. And OPEC members are assumed to hold nearly all
of the world’s “spare capacity,” which is idle oil production
capacity that OPEC can quickly ramp up or down to control
oil prices or to stabilize oil markets by offsetting fluctuations
in the amount of oil supplied and demanded. Because of
OPEC’s perceived influence over oil prices, the organization

often receives the blame for unpleasant oil price shocks.

Last year, for example, OPEC and its allies (10 non-OPEC
countries, including Russia, collectively known as OPEC+)
angered U.S. politicians and commentators after deciding
to cut oil production. In the summer of 2022, amid the war
in Ukraine, oil prices rose to more than $120 per barrel,
their highest inflation-adjusted price in nearly a decade,
in spite of large increases in OPEC+ production targets dur-
ing the first half of the year.! Western leaders, including
President Biden during a July visit to Saudi Arabia, urged
further production increases. Instead, OPEC+ announced a
two million barrel per day reduction in members’ targeted
production levels as prices fell to a little more than $90 per
barrel in October 2022.2

The move was seen as a snub to the United States and
Biden and a decision by Saudi Arabia to align with Russia.
Editorials in the Washington Post and Wall Street Journal
criticized Biden, calling the situation a “failure” and “diplo-
matic humiliation,” while a New York Times opinion headline
lamented that Russian president Vladimir Putin and Saudi
crown prince Mohammed bin Salman were “laughing at
us.”? Saudi Arabia maintained that the decision was moti-
vated purely by economics, but members of Congress intro-
duced legislation to punish Saudi Arabia by ending arms
sales and allowing lawsuits against OPEC for price fixing.
The Biden administration said it would reevaluate the U.S.-
Saudi relationship and that there would be “consequences.”

Despite the uproar, the announced production cut had
no obvious effect on oil prices. In May 2023, six months
after the allocated reduction took effect, prices continued to
decline to around $75 per barrel and OPEC+ implemented an
additional cut of more than 1.6 million barrels per day.

The whole affair raises questions about OPEC’s behavior
and capabilities, and whether OPEC actions actually have
any implications for U.S. policy. In fact, a deeper examina-
tion of the evidence uncovers significant reasons why U.S.
decisionmakers should pay little attention to OPEC’s surface
behavior. Geological and technical obstacles to quickly
changing oil production rates, the mixed academic findings
on OPEC collusion and market power, and the cheating and
lack of enforcement on OPEC quotas by members all suggest
that OPEC is more a political club than an effective oil cartel.

In fact, from 1993 to 2022 the production volatility
of three key OPEC members, Saudi Arabia, Kuwait, and

the United Arab Emirates—whose production levels are



determined by monolithic nationalized oil companies—
was rarely different from that of the United States and its
decentralized oil industry.

But OPEC membership has less to do with controlling oil
prices and more to do with geopolitical and domestic political
benefits.° The OPEC nations appear to use oil production as
an international bargaining chip to provide the regimes with
domestic legitimacy. Politicians in Western nations, including
the United States, are more than happy to cooperate with the
perceived role of OPEC in oil markets because it provides them
with a convenient scapegoat. When oil prices skyrocket—an
event that politicians cannot control—they respond by calling
on OPEC members to change their oil production, thus effec-

tively shifting the blame for the high prices.

“Politicians in Western nations,
including the United States, are
more than happy to cooperate with
the perceived role of OPEC in oil
markets because it provides them
with a convenient scapegoat.”

If OPEC is a political club with limited influence on oil
prices, then the level of attention paid to OPEC by the United
States is counterproductive and specific proposals to punish
OPEC are misguided. The benefits of OPEC membership are
only conferred as long as the West acts as if OPEC has power.
Thus, the best way to undermine OPEC would be for U.S.
politicians to stop playing along with the theatrics.

Instead, American politicians frequently look for vis-
ible ways to confront OPEC, but such actions are risky and
ill-considered. Legislation designed to directly punish OPEC
nations, such as the No Oil Producing and Exporting Cartels
(NOPEC) Act, a bill that would extend U.S. antitrust law to
foreign countries and allow them to be sued in U.S. courts for
oil price fixing, has a low probability of altering OPEC behav-
ior—and little upside, if OPEC’s ability to control oil prices is,
at best, limited or nonexistent. By targeting a specific group of
countries or potentially opening up U.S. industries to similar
accusations and lawsuits abroad, such directed legislation
may have the potential downside of diplomatic blowback.

Indirect actions, such as legislation that would punish Saudi

Arabia and the United Arab Emirates for the recent produc-
tion cuts by ending arms sales and removing U.S. troops and
defenses systems, are similarly unlikely to achieve much.’
American policy toward OPEC nations and diplomatic deci-
sions involving them, whether positive or negative, should be
evaluated based on their own merits, separate from historic

misunderstanding of OPEC’s behavior and capabilities.

THE ORIGIN OF OPEC
MISPERCEPTIONS

The perception of OPEC today is largely a legacy of the oil
crises of the 1970s and the 1973 Arab oil embargo. Gasoline
shortages, rationing, and long lines at gas stations created
an enduring impression of OPEC’s ability and willingness
to use oil as a political weapon. According to economists,
however, the collective memory misunderstands the causes
of the crises and the efficacy of the embargo.

OPEC was founded in 1960 by Iran, Iraq, Kuwait, Saudi
Arabia, and Venezuela (joined over the next decade and a
half by Qatar, Indonesia, Libya, the United Arab Emirates,
Algeria, Nigeria, Ecuador, and Gabon). Initially, the orga-
nization functioned as a coalition of the oil-producing
countries in their struggle for power with the oligopoly of
vertically integrated multinational oil companies that con-
trolled much of the world’s oil supply (the “Seven Sisters”:
Anglo-Iranian Oil Company, Gulf Oil, Shell, Standard Oil of
California, Standard Oil of New Jersey [Esso], Standard Oil of
New York [Mobil], and Texaco).® The Seven Sisters bought oil
concessions through taxes and royalties based on a posted
price per barrel of oil that they set unilaterally. The motiva-
tion for the founding of OPEC was the Seven Sisters’ decision
to reduce the posted price, and for most of its first decade
the organization’s main goal was to increase that price
through negotiations with the multinational companies.

The posted price did not reflect the fundamental value of
each barrel of oil. There was a large discrepancy between
the revenues OPEC nations received and the market price
that the Seven Sisters received.” OPEC’s ultimate goal was to
wrest control from the multinational oil companies, which
it succeeded in doing in the early 1970s. In 1972, the Seven
Sisters agreed to give OPEC members a 25 percent equity
share in their private oil companies. In 1973, after negotia-

tions between OPEC and the Seven Sisters broke down,



Figure 1

Inflation-adjusted West Texas Intermediate (WTI) crude oil price, 1973-2022
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Source: “Spot Crude Oil Price: West Texas Intermediate (WTI),” Federal Reserve Bank of St. Louis.

OPEC asserted a four-fold increase in the posted price.'
And, over the course of the 1970s, most OPEC members
nationalized their oil companies.

The most prominent display of the power shift was the
1973 oil embargo. In protest of U.S. support for Israel in
the Yom Kippur War, the Organization of Arab Petroleum
Exporting Countries (OAPEC), which included the Arab
members of OPEC, announced a freeze on sales of oil to the
United States and a large reduction in oil production.” To
many, this signified OPEC’s willingness to use the newfound
control of their oil as a weapon against the West, and the
subsequent oil crisis of 1973-1974 seemed to affirm the suc-
cess of the embargo.

Economists, however, have concluded that the embargo
had no effect because other importers simply resold some of
their oil to the United States. In 1990, energy experts Thomas
Lee, Ben Ball Jr., and Richard Tabor noted: “It was no more
possible for OPEC to keep its oil out of U.S. supply lines than
it was for the United States to keep its embargoed grain out

of Soviet silos several years later. Simple rerouting through

the international system circumvented the embargo. The
significance of the embargo lay in its symbolism.”"

The United States did experience gasoline shortages at
the time, and they are commonly attributed to the embargo.
However, economists agree that the actual cause was the
United States’ price controls on crude oil.”” Beginning in
August 1971, President Richard Nixon froze all prices to con-
trol inflation. Over the next three years, the price controls
for other goods were repealed while the controls on crude
oil and petroleum products evolved into a system of compli-
cated and counterproductive rules. The gasoline shortage
arose because provisions that applied to the large vertically
integrated oil companies prevented them from recouping
the rising costs of crude imports if they refined the crude
into final products. Because of the price controls, not reduc-
tions in OPEC supply or the Arab oil embargo, the large
companies reduced their imports of crude and their sale of
refined products to independent retail stations."

As shown in Figure 1, oil prices shot up in 1973 and 1979,

but the underlying cause of the increases had little to do



Figure 2
Annual world crude oil production
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with OPEC. Economists Christiane Baumeister and Lutz
Kilian reviewed oil price shocks and concluded that the
1973-1974 shock was driven by growing demand for oil rath-
er than reduced supply.” Not only was the decrease in oil
produced by the Arab nations not the cause of the crisis, but
their decision to decrease their supply was also a reversal of
an unusual increase in oil production earlier that year.
Likewise, Baumeister and Kilian have argued that the sub-
sequent 1979-1980 oil crisis was also the result of increasing
demand. Historically, this price shock has been attributed
to a drop in oil supply caused by the Iranian revolution.
Through the crisis, though, the overall level of OPEC produc-
tion was mostly unchanged. Baumeister and Kilian con-
cluded that the rising oil price was again caused by growing
demand, mostly from a strong global economy and, per-
versely, partly owing to a scramble to expand oil inventories
in expectation of an oil shortage caused by the revolution.
Gasoline shortages and lines in the United States were once
more caused by government price controls.

Although the 1970s oil crises defined the U.S. perspective

of OPEC, the organization’s own impression of its ability
to control oil price, and the consequences, is informed by
its experience in the 1980s. After taking control of their oil
concessions from the Seven Sisters, OPEC adopted essen-
tially the same price-setting system of the international oil
companies. They administered an oil price and defended
this price by adjusting oil production levels.

In the early 1980s, global oil demand stagnated while
non-OPEC supply increased. To maintain high oil prices,
OPEC began reducing production. As shown in Figure 2,
the tradeoff was a sharp decline in OPEC’s share of the
world oil market. In 1973, OPEC produced 58 percent of
the world’s crude oil, but by 1985 this share had sunk
to 28 percent.'® (And OPEC’s share of world oil exports
fell from 71 percentin 1980 to 48 percent in 1985.)" The
decline was partially caused by political events, such as the
Iran-Iraq War beginning in 1980. But the largest factor was
the attempt to keep prices high.

The penalties of OPEC supply adjustments were not felt

uniformly despite the introduction of the quota system



in 1982 to allocate production changes across the OPEC
members. Total OPEC oil production peaked in 1977 shortly
before the Iranian revolution. Between 1977 and 1985, Saudi
production declined by about 60 percent, while the rest of
OPEC’s production declined by 40 percent.'® Along with the
decrease in market share, the production declines were inef-
fective in stopping the price slide. The experience led OPEC
to abandon attempts to explicitly set oil prices and has made
Saudi Arabia reluctant to unilaterally adjust oil production
to affect oil prices.

The OPEC and Saudi oil supply began to recover as prices
stabilized during the late 1980s and 1990s, although today
OPEC’s market share is still substantially lower than the
level it enjoyed in the 1970s. Since 1993, OPEC’s total share of

world oil production has hovered around 40 percent.

“Allegedly, OPEC members,
especially Saudi Arabia,
can decrease or increase oil
production in the short term as
easily as one would vary the water
flow from a spigot. However,
this conception is inaccurate
becauseitignores geological and
engineering constraints on the
production of oil.”

The level of OPEC production has also steadily increased,
albeit slowly. The total OPEC and Saudi production did
not consistently surpass their 1977 levels until 2004 and
2011, respectively. In 2019, before the start of the COVID-19
pandemic, the total OPEC and Saudi production was roughly
7 and 8 percent higher than in 1977, respectively, while the
total non-OPEC production had more than doubled in the
same period."”

Since the 1980s, OPEC membership has changed as coun-
tries have left (Ecuador, Indonesia, and Qatar) and joined
(Angola, Congo-Brazzaville, and Equatorial Guinea).?* And
in 2016 OPEC and its non-OPEC allies created the informal
OPEC+ coalition. At various times, such as during the Asian

financial crisis of the late 1990s or the price war with U.S.

shale producers in 2014, OPEC was again presumed to be

adjusting production to manipulate oil prices.

WHAT CAN OIL PRODUCERS
(OPEC) DO?

Popular discourse about OPEC emphasizes quota
announcements and market power. Allegedly, OPEC mem-
bers, especially Saudi Arabia, can decrease or increase oil
production in the short term as easily as one would vary
the water flow from a spigot. However, this conception is
inaccurate because it ignores geological and engineering
constraints on the production of oil.

Even if oil producers cannot increase and decrease oil
production easily in the short run, the evidence suggests that
OPEC nations could invest more money and produce more oil
in the long run. They do not do this because the nationalized
oil companies lack adequate market incentive; their profits are
taken by governments and used for social and military spend-
ing. And because Middle East producers have low average
costs, investment in spare capacity would increase the incen-
tives for hostile takeover through revolutions or coups of the

oil fields and the economic rents they provide.

Constraints on Production at the
Oil Well and Reservoir Level

An oil reservoir is a formation of porous rock where oil has
accumulated and is trapped by surrounding nonporous rock.
The oil is extracted by drilling into the reservoir and allow-
ing it to flow to the surface, which is initially driven by natu-
ral pressure and then forced to the surface through artificial
methods such as pumping or injecting water or gas (such as
carbon dioxide) into the reservoir.”!

Petroleum engineers consider numerous factors, including
the oil’s viscosity, the permeability of the rock, and the natural
reservoir pressure, when they plan reservoir development. Oil
wells and reservoirs follow a typical production path: the pro-
duction rate peaks early, plateaus, and then declines because
the reservoir pressure drops as oil is extracted (this is known
as the “decline curve”). The rate of decline depends on geo-
logical factors and can be moderated through the use of tech-
nology (e.g., pumping, injecting water or gas, and enhanced

oil recovery techniques) but ultimately cannot be prevented.*



Because production from individual oil wells and reservoirs
declines, simply maintaining a constant rate of oil production
requires the drilling of additional wells and the development
of new reservoirs, and increasing the rate requires even more
drilling and development.

Furthermore, although technology can sometimes be
used to temporarily increase production, prolong an oil
field’s production plateau phase, or moderate the decline,
it comes with additional investment and involves tempo-
ral tradeoffs. For example, maintaining a field’s plateau
production level for longer typically leads to a higher rate
of decline when the plateau phase eventually ends.** One
extreme example of the tradeoffs is Mexico’s offshore
Cantarell field. As the production rate of Cantarell began
to decline in the 1990s, Pemex, Mexico’s state-owned oil
company, invested in a nitrogen injection project to main-
tain the reservoir pressure. This brought the field’s produc-
tion up to a peak of more than two million barrels per day
in 2004, making it the second-most productive field in
the world.?* Production then crashed, reaching an annual
decline rate of nearly 14 percent. Recent Pemex reports put
the field’s production rate at 160,000 barrels per day, less

than 8 percent of its peak.”®

“Production expansion requires
substantial planning and
management. In general, growing
production requires investment in
new wells and/or reservoirs rather
than increasing the output of
existing wells.”

Most reservoirs are also “rate-sensitive,” meaning the
production rate affects the ultimate amount of oil extract-
ed.”® Drilling too many wells or allowing wells to produce
at too high a rate can cause a quick drop in reservoir pres-
sure, causing some of the oil to be trapped in the reservoir.
And drilling too few wells also can reduce output because of
friction in the reservoir.”” Petroleum engineers calculate how
many wells they should drill and the production rate of the
wells in order to maximize the amount of oil extracted over

the lifetime of the reservoir.

The costs of oil production are largely fixed: the initial
capital costs of exploration and the development of reservoirs.
Once wells are drilled, the marginal operating costs are very
low, typically much lower than the price of oil. Thus, most
wells produce oil at a rate that maximizes the lifetime output
of the reservoir regardless of changes in price.?® In other
words, in most cases, oil production decisions for existing wells
are a binary choice between operating or ceasing production
entirely rather than increasing or decreasing their output.?

Ceasing production (“shutting in”) involves plugging a
well with thick mud and cement. Restarting production
requires a drilling rig to remove the cement and pump out
the mud. And there is a risk that once production is stopped,
the porous rock containing the oil will be clogged.*® A
restarted well may not return to the same level of production
that it once had and it may not restart at all.

Finally, not all crude oil is created equal. Different oils
from different reservoirs and fields have varying densities
and sulfur contents. Refineries are configured with specific
crude sources in mind, considering both dimensions. Any
investment into new oil wells or restarting of shut-in wells
requires anticipating the quality of oil that will be extracted
and where and how it will be refined.”

Thus, production expansion requires substantial planning
and management. In general, growing production requires
investment in new wells and/or reservoirs rather than
increasing the output of existing wells. And that expansion
takes time. For example, a Saudi capacity expansion of one

million barrels per day took four years, from 2005 to 2009.*

What about Spare Capacity?

So, oil production from existing wells cannot be easily
increased and investment in new capacity takes time. Do
producers invest in new capacity ahead of time so that it can
be activated quickly when positive demand shocks occur?
Spare capacity has various definitions but, in general, is
the difference between a maximum amount of oil produc-
tion that can be brought online relatively quickly and then
sustained for some period, and the current oil production
level. The U.S. Energy Information Administration (EIA)
defines spare capacity “as the volume of production that
can be brought on within 30 days and sustained for atleast

90 days.”** Saudi Aramco defines its maximum sustainable



Table 1
Average core OPEC capacity utilization

OPEC total 91.3% 92.3%
OPEC (except Saudi Arabia) 95.8% 97.3%
OPEC (except Saudi Arabia, Kuwait, and United Arab Emirates) 98.5% 99.5%
Nine core OPEC members
Algeria 98.6% 99.9%
Iran 99.5% 99.5%
Iraq 97.9% 99.4%
Kuwait 88.9% 88.9%
Libya 99.9% 99.9%
Nigeria 98.2% 99.4%
Saudi Arabia 83.9% 84.2%
United Arab Emirates 92.5% 96.1%
Venezuela 99.9% 99.9%

Source: Authors’ calculations from EIA, Short Term Energy Outlook.

Note: Angola, Congo (Brazzaville), Equatorial Guinea, and Gabon are omitted as they were members of OPEC for only a portion of 2003-2022. Their exclusion
minimally decreases overall OPEC capacity utilization because they are small producers that operate at full capacity close to 100 percent of the time.

capacity as “the average maximum number of barrels per
day of crude oil that can be produced for one year during any
future planning period .. . after being given three months to
make operational adjustments.”**

OPEC, especially Saudi Arabia, had spare capacity in
the 1980s and 1990s, but it was largely the result of hap-
penstance, not policy choices. Declining oil demand and
concurrent increases in non-OPEC supply in the 1980s cre-
ated a large amount of idle OPEC capacity.*® As oil demand
rebounded and the growth in non-OPEC supply slowed in
the 1990s, OPEC’s spare capacity eroded, culminating in a
real, binding short-run supply constraint from 2004 to 2008
caused primarily by rapidly increasing demand from China
and India.*® Since then, there has been little excess capacity.

The EIA data suggest that most OPEC nations seem to
operate at or near capacity except during periods of political
turmoil.”’” Table 1 presents the average capacity utilization (oil
production as a percentage of the EIA-estimated total produc-
tion capacity) from 2003 to 2022 of nine core OPEC members
(nations that were members for the entire period). While Saudi
Arabia on average utilized 84 percent of its capacity, OPEC
as a whole averaged a utilization rate of roughly 91 percent;
OPEC excluding Saudi Arabia averaged nearly 96 percent, and
OPEC excluding Saudi Arabia, Kuwait, and the United Arab

Emirates averaged 98.5 percent. Much of the underutiliza-
tion occurred during the historic drop in world oil demand
caused by the COVID-19 pandemic beginning in 2020. During
the pre-COVID-19 period of 2003-2019, the average capacity
utilization of OPEC increased to roughly 92 percent, while the
utilization of OPEC excluding Saudi Arabia, Kuwait, and the
United Arab Emirates was nearly 100 percent.

Why is spare capacity so scarce? It is expensive. And as the
Saudi 2005-2009 capacity expansion suggests, it takes time
to develop. But equally important is that if spare capacity
existed in the politically unstable Middle East, the incen-
tives for a military takeover of that capacity would increase.
According to economists Robert Cairns and Enrique
Calfucura, “having excessive capacity may not be prudent.
... Making the industry vulnerable to a relatively easy and
quick take-over, with overly high levels of wealth in devel-
oped assets providing overly rich net cash flows, may raise

the immediate rewards to revolution.”>®

Could Saudi Arabia Produce More
and, If So, Why Doesn’t I1t?
The academic consensus is that Saudi Arabia is the low-

cost producer in the world and that its production rate



relative to its oil reserves is low.*” Saudi Arabia has very
low average costs because it produces so much oil from
so few wells. In 2017, for example, the United States pro-
duced roughly 8.9 million barrels of oil per day from about
440,000 oil wells (as well as associated oil production from
an additional 560,000 natural gas wells). On average, each
oil well produced 18 barrels of oil per day.*® The same year,
Saudi Arabia produced 1.7 million more barrels per day than
the United States from only 3,648 wells, implying an average
daily production rate of 2,900 barrels per day per well.*!
Why doesn’t Saudi Arabia invest more to increase output?
Saudi, and OPEC overall, underdevelopment of oil fields is
sometimes viewed, in and of itself, as evidence of collusion.
Considering the constraints on increasing and decreas-
ing production and the difficulty in convincing countries
to leave expensive existing capacity idle, the argument is
that OPEC holds back oil supplies by getting its members to
underinvest in capacity relative to the amount of reserves
they hold.** Compared to non-OPEC nations, OPEC mem-
bers seem to deplete their reserves at a slower rate.** One
analysis found that OPEC membership was associated with
lower depletion rates, but when other factors were included,
such as a country’s investment risk and financial strength,
there was no statistical difference between expected OPEC
and non-OPEC depletion rates.** In other words, differences
in how quickly OPEC nations deplete their oil reserves are

explained by factors unrelated to their OPEC membership.

“There are additionally competing
demands for the profits of
national oil companies in OPEC
member countries, including
Saudi Arabia, which rely on their
oil revenues to fund most of their
government spending.”

Investment necessary to increase production capac-
ity is large and irreversible. With uncertain projections of
future oil demand, the risk of optimistic forecasts leading
to overinvestment is that the high capital costs will not be
recouped as oil prices decline. On the other hand, under-

investment is partially hedged by the fact that forgone oil

revenues are offset by higher oil prices in an undersupplied
market. Thus, there is an inherent incentive for conserva-
tive investment decisions.*

There are additionally competing demands for the profits
of national oil companies in OPEC member countries,
including Saudi Arabia, which rely on their oil revenues to
fund most of their government spending. Although Saudi
Aramco is one of the most profitable companies in the world,
most of its earnings go directly to the Saudi government
through high income taxes (roughly 50 percent of profits);
royalty payments (20-50 percent of revenue according to
a sliding scale based on oil price); and dividends.*® One
estimate claims that 93 percent of Aramco profits have been
paid to the government in taxes and dividends, leaving little
behind for investment into increasing capacity.*’

Because Saudi Arabia does not have open capital markets,
additional investment would come from the Ministry of
Finance and compete with other domestic political consid-
erations, such as high levels of social and military spending.
Saudi citizens are supported by the government in a variety
of ways, including many high-paying government jobs, low
taxes, welfare programs, and subsidies for energy and water.

The government has recently begun a program to diversify
the Saudi economy to move it away from reliance on oil rev-
enues and to reduce budget deficits by increasing taxes and
cutting subsidies.*® Despite these efforts, high government
spending persists, and to offset the burden of these reforms
the government created a new welfare program to give cash
transfers to roughly half the population of Saudi Arabia.*’

The International Monetary Fund estimates the fiscal
break-even price—the price of oil required for a nation
to cover its spending needs each year—for oil-exporting
countries, including Saudi Arabia. From 2018 to 2022, the
average fiscal break-even price for Saudi Arabia was roughly
$83 per barrel, while the average Brent oil spot price (a
benchmark used in pricing oil) was $70 per barrel.*® The
high break-even price is driven by the social programs and
military spending and demonstrates the high demand for oil

revenue for purposes other than expanding oil production.

WHAT DOES OPEC DO?

There are constraints on the rapid change of oil produc-

tion and long-run investment in OPEC oil fields’ capacity.



The important question for the United States is, given these
constraints, how does OPEC behave and how does its behav-
ior affect oil prices?

A review of OPEC quotas and production provides reason
to be skeptical of OPEC’s effectiveness as a price-setting
cartel. Academic research does not strongly support the view
that OPEC quotas determine production and prices. In our
own evaluation of OPEC quotas we conclude that mem-
bers’ production exceeded their quotas nearly 80 percent
of the time and, on average, members adjusted production
by less than a third of the allocated reductions or increases.
Additionally, for the last 30 years the short-run variation of
the oil production of three of the most stable OPEC members
(Saudi Arabia, Kuwait, and the United Arab Emirates) has

been similar to that of the United States.

Evaluations of OPEC Behavior

Academic research on the behavior of OPEC (i.e., whether
it acts competitively or as a cartel) and the existence and
magnitude of its ability to influence oil prices (as opposed to
OPEC production decisions being based on exogenously set
oil prices) has been inconclusive.” The results depend on the
period studied.*® For example, in a 2005 paper, economist

James Smith argued:

Much of the evidence that has been cited regarding
OPEC’s behavior is mutually consistent with a wide
range of apparently conflicting models. This lack

of conclusive and systematic evidence is especially
remarkable in light of the pervasive view (held by lay-
men and experts alike) that OPEC does indeed engage

in collusive behavior.”®

He contends that the empirical literature on OPEC suffered
from low statistical power, making it difficult to distinguish
between competitive and collusive behavior. His own analy-
sis of OPEC behavior from 1973 through 2001 concludes that
it falls somewhere between perfectly competitive and per-
fectly collusive. (He argues thatit is a “bureaucratic syndi-
cate,” a cartel impaired by the costs of coming to agreement
on and enforcing production levels, with its position on the
spectrum of perfect competition to perfect collusion depen-

dent on the magnitude of these costs.)
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Robert Kaufmann and colleagues examine quarterly data
on OPEC capacity utilization, quotas, and cheating from
1986 to 2000 and find that changes in OPEC production
cause changes in oil prices.** However, an extension of their
analysis using monthly data and broadening the time span
to 2006 was unable to confirm the original finding of a
strong influence of OPEC production on prices.>® Additional
research by Kaufmann and colleagues investigating the
relationship between OPEC production and quotas and oil
prices found inconsistent results: OPEC quotas do have a
measurable effect on production, suggesting that there is
some degree of cooperation among members, but that price
also has a positive effect on OPEC production, implying that
members are acting competitively.*®

Because OPEC (and the oil market more broadly) has
evolved over time, the research most applicable to questions
of OPEC’s present role should ask whether OPEC behavior
has changed—especially during the 1970-1980 period and
subsequent decades.”” Vincent Brémond, Emmanuel Hache,
and Valérie Mignon investigate the relationship between
OPEC production and oil price in five subperiods between
1973 and 2009.°® OPEC production is found to affect oil
prices in only one of the subperiods, May 1986 to February
1993. Conversely, they find that OPEC production is respon-
sive to oil prices in most other periods. Other research has
also found that OPEC alternates between cooperative and
noncooperative behavior or that, although OPEC may once

have had market power, it has diminished over time.*

“Because OPEC (and the oil market
more broadly) has evolved over
time, the research most applicable
to questions of OPEC’s present
role should ask whether OPEC
behavior has changed—especially
during the 1970-1980 period and
subsequent decades.”

Khalid Kisswani examines OPEC production from 1994 to
2014 and finds no evidence of cooperation between mem-
bers.®° And the data indicate that not only does OPEC not set

oil prices, but its production instead responds to externally



set oil prices. An analysis of the effect of OPEC+ on prices
between 2017 and early 2020 does find an effect, butitis
modest: without OPEC+ production cuts the price of oil
would have been $4 (6 percent) lower than it was.®!
Evaluations of behavior are mixed. At most, OPEC seems
to be an imperfect cartel that is subject to costs related to
appeasing its members and external constraints.®* Evidence
of OPEC collusion and its ability to set prices is based mostly
on OPEC behavior of the 1970s and 1980s. Recent empirical
research suggests that if OPEC once exhibited cartel behav-

ior, it has not done so in the last 30 years.

OPEC'’s Quotas and Cheating

Since 1982, OPEC’s alleged method of coordination is to
set production allocations, or quotas, for each member. The
quotas are set at OPEC meetings, typically a few times a
year—although they were set roughly monthly during the
COVID-19 pandemic.®® The process by which the quotas
are determined, and the factors considered, are opaque,
but some evidence suggests that production allocations are
linked to each member’s production capacity.®*

There are significant incentives for members to cheat on
their quotas. OPEC nations are highly reliant on oil revenues,
and producing more oil would allow them to earn more rev-
enue, especially when oil prices are high. There is little OPEC
can do to stop members from cheating: it has no system to
monitor oil production by its members and no established
mechanism to enforce the production allocations.®® While
Saudi Arabia is traditionally seen as OPEC’s enforcer, its only
means to punish cheating by other members is to engage in
a price war, flooding the world oil market and undercutting
its own, and the rest of OPEC’s, oil revenues. At a few times—
namely, the mid-1980s and late 1990s—Saudi Arabia did
seem willing to punish excessive cheating, but neither Saudi
Arabia nor other OPEC members have the ability or willing-
ness to systemically enforce production allocations.*®

Cheating on the quotas is common among OPEC mem-
bers, although the degree to which the members cheat
is not homogenous, and when and why they cheat is not
obvious.?” Table 2 presents the average monthly difference
between production allocations and actual production in
terms of both thousands of barrels per day (mb/d) and per-

centage of the quota. The data cover two periods: January

1993—October 2007 and January 2017-December 2022
(from November 2007 to December 2016, OPEC published
its overall production targets but did not release individual
member allocations).

During the earlier period, all the included members of
OPEC produced more than their quotas on average. And
the cheating was frequent and large: members’ production
exceeded their quotas nearly 80 percent of the time, exceed-
ed their quotas by more than 5 percent nearly 45 percent of
the time, and exceeded their quotas by more than 10 percent
nearly 30 percent of the time.

Along with substantial differences between the level of
quotas and production, there was also limited adherence to
changes in allocated production. The average compliance
rate (i.e., the actual production change as a percentage of
the change in allocated production in the month the new
quota took effect) was 29 percent. OPEC members adjusted
their production by less than a third of the prescribed cuts

or increases.®®

“Cheating by OPEC members is
rampant and, crucially, there is
little compliance with changesin
production levels.”

At first glance, the more recent 2017-2022 period suggests
a greater level of adherence to the quotas. However, much of
this can be explained by the historic drop in demand for oil
caused by the COVID-19 pandemic. The low prices reduced
members’ incentives to cheat on their quotas. And the
quotas did not constrain some members’ behavior because
they exceeded the countries’ actual production capacity. Out
of the 11 OPEC members, 3 had quotas that exceeded their
total production capacity for more than half of the months
included and another 2 exceeded capacity more than two-
fifths of the time. The 6 countries that had quotas below
their capacity for the large majority of this period produced
more than their quota 66 percent of the time, only slightly
lower than the overall OPEC average of 77 percent during
the 1993-2007 period.

Table 2 also includes the 5 largest of the 10 non-OPEC
countries that constitute the expanded OPEC+ coalition.

Starting in late 2016, OPEC has coordinated with these
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Table 2
Average difference between production and quota and compliance for OPEC+ for 1993-2007 and 2017-2022

Months Months
production | production Months Average
Months exceeded | exceeded quota compliance
production quota by quota by exceeded (production
Average daily Average difference exceeded more than more than total change /
production from quota quota 5% 10% capacity quota change)
(mb/d) (mb/d, %) %) %) o %) %)
'93- 17— '93- | ’'17- | ’93- | ’17- |’93- |’17-]’93- (’17-]|’93- | ’'A7- |’93- |’17- |’93- |’'17-
07 22 07 |’22 |’07 22 07 (22 |07 |’22 |’07 |’22 ]’07 22 07 22
OPEC
Algeria 972 978 189 23% -10 -1% 84% 24% 60% 0% 52% 0% 0% 43% 24% 64%
Angola 1,355 -132 -9% 7% 3% 0% 83% 32%
Congo _ _
(Brazzaville) 286 10 3% 40% 17% 6% 48% 42%
Eﬂ‘i‘na;g”a' 114 21 -14% 19% 16% 6% 69% ~141%
Gabon 190 12 7% 85% 51% 35% 11% 134%
Iran 3,662 2,752 32 1% -126 -3% 58% 71% 21% 0% 5% 0% 62% 29% -19%
Iraq 1,608 4,384 37 18% 106 2% 76% 81% 75% 17% 73% 3% 3% 40%
Kuwait 2,129 2,625 140 7% 17 1% 91% 60% 42% 3% 33% 1% 0% 0% 18% 90%
Libya 1,445 896 85 6% 78% 51% 30% 0% 37%
Nigeria 2,063 1,461 63 3% -259 -15% 70% 6% 40% 2% 16% 2% 36% T73% 48% -103%
2?aubc:; 8,441 9,834 327 4% -123 1% 96% 38% 29% 4% 8% 1% 0% 1% 29% 187%
gm};‘fe“srab 2244 2931 61 3% 48 2% T7% 69% 25% 10% 4% 4% 0% 0% 70% 100%
Venezuela 2,708 992 13 2% -292 -15% 63% 21% 52% 0% 28% 0% 100% 79% 24%
gﬁgge 77% 43% 44% 10% 28% 5% 25% 37% 29%  45%
Non-OPEC
Azerbaijan 736 29 5% 70% 37% 27% 75% 67%
Kazakhstan 1,792 107 8% 66% 50% 40% 20% —286%
Mexico 1,810 -141 -6% 43% 14% 0% 100% —-255%
Oman 984 108 14% 67% 51% 51% 10% 45%
Russia 10,406 -153 -1% 39% 31% 3% 50% 44%
:“,’;‘;;’;Ec 57% 37% 24% 51% -77%

Source: Authors’ calculations. Production allocations for OPEC members from OPEC and monthly actual production (excluding lease condensate) and total
production capacity from EIA. Except for countries noted, 1993-2007 period includes January 1993 to October 2007 and 2017-2022 includes January
2017 to December 2022. Data for total production capacity are from January 2003 to October 2007 and January 2017 to December 2022. Non-OPEC
actual production (including lease condensate) is from EIA and allocations and sustainable capacity are from International Energy Agency oil market
reports 2017-2022. Production and quotas for non-OPEC nations covers February 2017 to December 2022, while sustainable capacity is May 2021 to
December 2022.

Notes: Units are mb/d (thousand barrels per day). Calculations for each country include only months where the country had a production allocation and
monthly values for total OPEC include only countries with quota in that month. Because of periods where the country had no quota, Iraq 1993-2007 data
is January 1993 to March 1998, 2017-2022 data for Iran and Venezuela is January 2017 to December 2018, and 2017-2022 data for Nigeria is January
2019 to December 2022. Libya had no production allocation 2017-2022. Angola, Equatorial Guinea, and Congo (Brazzaville) joined OPEC in 2007, 2017,
and 2018, respectively. Gabon left OPEC in 1995 and rejoined in 2016 and so is excluded from 1993-2007 period and included in 2017-2022.
Additional small non-OPEC members of OPEC+ omitted (Bahrain, Brunei, Malaysia, South Sudan, and Sudan, which together produced roughly 1 million
barrels per day in December 2022).
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nations and instituted voluntary production allocations

for both the OPEC and non-OPEC members. While this
would nominally give OPEC more market power, especially
through cooperation with Russia, one of the world’s largest
oil producers, the data suggest minimal adherence by the
non-OPEC allies. From 2017 to 2022, these five nations were
more likely to overproduce their quotas and had lower levels
of compliance.

Thus, cheating by OPEC members is rampant and, crucially,
there is little compliance with changes in production levels.
Even if a certain amount of cheating were expected, the fact
that there is little attempt to adhere to the size of production
cuts and increases undermines any attempt by OPEC to influ-
ence oil prices through concerted changes in the amount of
oil that member countries supply. Additionally, for extended
periods, some members have no specific production alloca-
tions because of domestic turmoil, war, or sanctions.®’ For
example, Iraq had no quota from 1998 until at least 2007,
Libya has not had a quota since 2011, and Iran and Venezuela
have not had quotas since 2019.

If there has been only limited compliance with the quotas,
what purpose do they serve? One theory is that OPEC uses
its production announcements as a signal to financial inves-
tors to indirectly control oil prices. Available research into
this theory has so far had mixed results and suggests that, at
most, the effect of the announcements on price is limited.”

Alternatively, the announcement of quotas could be used
to support the perception that OPEC adjusts oil production to
control oil prices. If, as political scientist and international
affairs scholar Jeff Colgan contends, OPEC is a political club
that provides its members with domestic clout and interna-
tional prestige, then the quotas are the pretense that grants
OPEC its perceived power.” In that case, the quotas would
likely be based on the amount of oil that members intended
to produce and OPEC nations would pay little attention
to violating the quotas. For example, from 1981 to 2008,
Venezuela’s level of oil production generally dictated its

OPEC quota, not the other way around.”

OPEC Production Levels and Volatility
Although there is widespread cheating, some observers
claim that OPEC utilizes its excess production capacity to

adjust production levels to balance world oil markets and

affect prices when it is advantageous. Conventional wis-
dom claims that OPEC (and especially Saudi Arabia) could
increase supply when oil prices are high or decrease supply
when they are declining.”

OPEC output does vary, but most large swings are a result
of political turmoil (e.g., wars in Iraq and civil unrest in Libya,
Nigeria, and Venezuela) rather than output management.
Over the past several decades, the most politically stable
nations, which also have the highest estimated levels of excess
production capacity, have had a production variation that is
similar to the production variation in the United States.

Saudi Arabia, Kuwait, and the United Arab Emirates,
relative to other OPEC nations, have been more domes-
tically stable in recent history (excluding the Gulf War,
which briefly brought Kuwait production to zero). They are
also three of OPEC’s largest producers and contain almost
all the excess capacity. From 2003 to 2022, in an average
month the three members produced 55 percent of the total
oil output and held 95 percent of the spare capacity. Saudi
Arabia alone accounted for 35 percent of production and

75 percent of the excess capacity.”

“OPEC output does vary, but
most large swings are a result of
political turmoil (e.g., wars in Iraq
and civil unrestin Libya, Nigeria,
and Venezuela) rather than output
management.”

Figure 3 shows these three nations’ month-to-month
percentage change in production, with much larger swings
in the 1973-1992 period. The 1993-2022 period has a much
more consistent profile, with monthly production changes
mostly close to zero and occasional spikes, which looks simi-
lar to the United States, which is included in the figure.

In Table 3 we compare month-to-month and three-month
sustained production changes (based on the EIA’s definition
of spare capacity) of Saudi Arabia, Kuwait, and the United
Arab Emirates with the United States, using a statistical test
to determine if they are different.” If these OPEC nations alter
their production more than the United States, this should be

reflected in a larger variance of either of these measures.”
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Figure 3

Since 1993, crude oil production in key OPEC nations has experienced similar swings to production in the
United States

Crude oil production, month-to-month percent change, 1973-2022
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Source: Authors’ calculations based on EIA, International Energy Statistics.
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Table 3

Comparison of U.S. variance with Saudi Arabia, Kuwait, and United Arab Emirates

One-month production change

United States
Saudi Arabia
Kuwait

United Arab Emirates

0.0006 0.0009
0.0037*** 0.0009
0.0143*** 0.0007**
0.0031*** 0.0009

Three-month sustained production change (EIA spare capacity)

United States
Saudi Arabia
Kuwait

United Arab Emirates

0.0008 0.0011
0.0061*** 0.0012
0.0257*** 0.0011
0.0049%*** 0.0012

Source: Authors’ calculations based on EIA International Energy Statistics, monthly crude oil production (including lease condensate).
Note: Variances of Saudi Arabia, Kuwait, and United Arab Emirates times series are evaluated compared to U.S. series using an F-test. Probability that
variances are different from U.S. variance is denoted at 10, 5, and 1% confidence level by *, ** and *** respectively.

The variances of Saudi, Kuwaiti, and Emirati oil produc-
tion were much higher than the United States from 1973 to
2022, but the difference stems from the more distant his-
tory of the 1970s and 1980s (and, especially for Kuwait, the
1991 Gulf War).”” After 1992 the variances of both metrics
cannot be statistically distinguished from the U.S. vari-
ance. The exception is the one-month production change
of Kuwait, which has a statistically different variance from
the United States, but also one that is smaller; its production
profile was less volatile.”®

Given the conventional wisdom of exceptional, rapid
Saudi (and OPEC) production change, these results are sur-
prising. Furthermore, the dissimilarity between the struc-
tures of the United States’ and Saudi, Kuwaiti, and Emirati
oil industries would seem to suggest different short-term
production profiles. For example, except for the amount of
oil they produce, the oil industries of the United States and
Saudi Arabia are quite different. Saudi production is mostly
low-cost, conventional extraction from large reservoirs
with long investment cycles, whereas U.S. production is
high-cost extraction from tight oil formations with short
investment cycles.

However, the profiles of production change suggest that,
even with these structural differences, Saudi Arabia, Kuwait,
and the United Arab Emirates do not behave differently from

the aggregate decisions of U.S. producers.

CONCLUSION

Is OPEC an effective cartel? Given the short- and long-term
production constraints for oil, mixed academic evidence
on OPEC collusion, our own evidence that neither OPEC-
announced quota levels nor changes in quotas seem to bind,
and variation in OPEC output after 1992 that resembles the
United States, it does not seem to be. So, what should the
United States do about OPEC? The answer, in brief, is nothing.

If OPEC is a political club with no real ability to regulate
oil prices, then the geopolitical and domestic benefits of
OPEC exist only because its members and outsiders act as if
it has power. The quickest way to undermine those ben-
efits would be for U.S. politicians and media to stop playing
along. As Jeff Colgan argues:

If [OPEC] ceased to exist tomorrow, not much about
the global oil market would change. Its member states
would go on producing about as much oil as they did
before. The significance of OPEC is not, therefore, in
economics but in politics. It operates as a “rational
myth”—a fiction that its members help preserve
because it increases their status and prestige in inter-
national politics. Western policymakers would do

well to look past that myth.”

Perhaps, contrary to our findings, OPEC occasionally does
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have the ability to control its members’ output and affect
oil prices, even though it is difficult to identify this ability
in OPEC production profiles or in academic research into
the relationship between OPEC production and oil prices.
In that case, the prudent response is still to do nothing.
Any U.S. response would require knowledge of when and
what OPEC is doing, as it would be pointless to lash out at
OPEC in times when it has no control over members’ out-
put. OPEC’s behavior in real time can be enigmatic, espe-
cially considering that, even with the benefit of hindsight,

research on OPEC performance is inconclusive.

“Whether OPEC s simply a political
club or occasionally attempts to
set oil prices, the best course of
action is to do nothing. Even in the
extreme cases when OPEC seems
to overtly try to exercise market
power, itis not successful.”

When OPEC did explicitly adjust short-term output, the
results were counterproductive. The last time OPEC explicit-
ly set an oil price and attempted to defend it through output
adjustments was in the 1980s, and it abandoned the effort
after losing considerable market share. More recently, in
2014, OPEC, especially Saudi Arabia, maintained its produc-
tion level even as oil prices collapsed. Some believe this was
an attempt to discipline higher-cost U.S. shale producers by
allowing prices to decline.®® But technological innovation
allowed U.S. producers to lower break-even prices, so the
decline in shale output was less than predicted.®

Thus, whether OPEC is simply a political club or occasion-
ally attempts to set oil prices, the best course of action is to
do nothing. Even in the extreme cases when OPEC seems to

overtly try to exercise market power, it is not successful.

But instead of doing nothing, U.S. politicians have typi-
cally responded to OPEC actions by proposing to punish
OPEC members, especially Saudi Arabia. The most direct
suggestion is a long-running legislative proposal to extend
U.S. antitrust law to OPEC. First formally proposed in
2000, and most recently reintroduced in 2021, the No Oil
Producing and Exporting Cartels Act would eliminate
OPEC nations’ sovereign immunity and allow their nation-
al oil companies to be sued under the Sherman Antitrust
Act.® It is not clear that the act would have any effect,
considering that U.S. federal court judgments against
OPEC members or their national oil companies may be
unenforceable. Despite the possibility of no effect on OPEC
actions, the act could aggravate OPEC nations and lead to
diplomatic blowback.®’

Other proposals focus on U.S. military aid to Saudi
Arabia and other OPEC nations. During the furor follow-
ing OPEC+’s announced cuts in October 2022, politicians
suggested punishment by removing U.S. troops and weapon
systems from Saudi Arabia and the United Arab Emirates
and ending arms sales to those nations.®* There may be rea-
sons why such measures are warranted, but considering the
limited evidence of OPEC control over oil prices, they should
be evaluated separately from concerns about OPEC.

In fact, the NOPEC Act and threats to reduce military aid are
likely just more posturing by politicians, who pretend to do
something about high oil prices and then divert the blame to
OPEC. Similarly, President Biden’s vow after the October 2022
cut announcement that there would be “consequences” was
quietly walked back a couple of months later, implying that
the whole episode will prove to be another example of OPEC
theater.®> OPEC members bluster to their citizens with the
appearance of controlling the West, while Western countries
reciprocate by using OPEC as a scapegoat for unpleasant oil
supply or demand shocks. The most effective way to under-
mine OPEC would be for Western leaders to stop paying

attention to—and playing along with—the theatrics.

APPENDIX: MONTHLY CRUDE OIL PRODUCTION CHANGE BY COUNTRY

Monthly crude oil production (including lease conden-

sate) is taken from EIA International Energy Statistics for the

nine largest nations with constant OPEC membership from
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January 1973 to December 2022 (Algeria, Iran, Iraq, Kuwait,

Libya, Nigeria, Saudi Arabia, United Arab Emirates, and

Venezuela).?¢ Included for comparison are nine non-OPEC



oil-producing nations (Brazil, Canada, China, Kazakhstan,
Mexico, Norway, Oman, Russia, and the United States) with
recent monthly production of more than 1 million bar-

rels per day. (EIA does not have production data for Brazil,
Kazakhstan, Oman, and Russia until January 1993.)

The monthly production change in percentage terms is
calculated for each country, as well as the core OPEC (the
nine OPEC nations included) and non-OPEC (all non-OPEC
nations, not just the nine mentioned separately for compari-

son). The one-month production change is:

Qr — Qt—1
Q-1

Where Q, is the level of production (in thousand barrels
per day) in month z. We also calculate the three-month

production change:

Qr — Qi—3
Qr—3

Although these metrics can demonstrate the production level
changes in one- and three-month periods, most definitions of
total capacity and spare capacity include a requirement that
the production change is sustained. To consider this aspect,
we include a metric based on EIA’s definition of spare capac-
ity (the capacity that can be brought online in one month

and sustained for three months). The three-month sustained
production change is the average of three months’ production

minus the production level in the preceding month:

(32 0Qr) — Qi3
Q-3

The mean and variance for the nine core OPEC nations;

the core OPEC nations excluding Saudi Arabia; the core
nations excluding Saudi Arabia, Kuwait, and the United Arab
Emirates; and for each individual country for different time
spans are reported in Appendix Tables 1-3. Periods including
data before 1993 universally have a much higher variance for
OPEC nations.

Additionally, Appendix Table 4 presents the variance for

Saudi Arabia, Kuwait, and the United Arab Emirates com-
pared to the variance for the United States, including results
of a statistical test of whether the variances are different.
The test used is an F-test of equality of two variances, and
the results are denoted by *, **, and *** for the finding that
the variance of these OPEC nations is different from the U.S.
variance at 10, 5, and 1 percent confidence levels.

Itis important to note that the variances, and there-
fore the F-tests, are sensitive to the time period chosen.

The 1993-2019 period is included to avoid the COVID-19
pandemic, which began in 2020. Since 1993, the U.S. pro-
duction change series has much higher variance if 2008 is
included because of substantial changes around the start of
the 2008 global financial crisis. And Saudi Arabia had large
production changes following a terrorist attack on Aramco
oil processing facilities in September 2019. In general, time
spans that include both or exclude both events have similar
variances between the United States and Saudi Arabia, while
series that include one or the other do not.

The only time span within which some of the OPEC nations
have larger and statistically different variances is 1993-2007.
The variance of the one-month production change of the
United Arab Emirates is larger and statistically different dur-
ing this period. This is because of exogenous events rather
than conscious output management. Emirati offshore oil
fields were offline for maintenance in November 2007 and
returned to operation in December 2007.5” When these two
months are excluded, the United Arab Emirates variance is not
statistically different. Similarly, beginning the time series in
1993 captures the tail end of the recovery of Kuwaiti oil fields
following the 1991 Gulf War. If the time series started slightly
later (in October 1993) the variance of Kuwait’s three-month
sustained production change series is not statistically differ-
ent from that of the United States. However, the variance of
the three-month production change is statistically different,
albeit at the 10 percent confidence level.

We believe the longest, most complete time series is the
best indicator of whether there is a systemic difference
between the production volatilities of the United States
and the OPEC members. Given the clear change in volatility
between the pre—Gulf War period and since then, this is the
1993-2022 series.
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Appendix Table 1
One-month production change

1973-2022 m 1993-2019 1993-2007 2009-2018

OPEC Core

OPEC
(except
Saudi Arabia)

OPEC
(except
Saudi Arabia,
Kuwait, and
United Arab
Emirates)

Non-OPEC

United
States

Saudi
Arabia

Kuwait

United Arab
Emirates

Algeria
Iran
Iraq
Libya
Nigeria

Venezuela

Russia
Canada
China

Brazil
Kazakhstan
Mexico
Norway

Oman

0.07%

0.05%

0.04%

0.11%

0.08%

0.26%

0.57%

0.30%

0.09%
0.53%
2.39%
1.80%
0.23%
0.04%

0.30%
0.27%

0.31%
3.50%

0.0012

0.0013

0.0015

0.0001

0.0006

0.0037

0.0143

0.0031

0.0015
0.0171
0.0641
0.0722
0.0059
0.0067

0.0029
0.0008

0.0015
0.2521

0.08%

0.08%

0.06%

0.11%

0.20%

0.11%

0.18%

0.17%

0.02%
0.02%
3.19%
2.86%
-0.02%
0.03%

0.11%
0.38%
0.10%
0.67%
0.53%
—-0.03%
0.20%
0.12%

0.0004

0.0004

0.0007

0.0001

0.0009

0.0009

0.0007

0.0009

0.0003
0.0006
0.0855
0.1150
0.0018
0.0091

0.0002
0.0015
0.0003
0.0056
0.0024
0.0012
0.0048
0.0006

0.07%

0.09%

0.07%

0.13%

0.22%

0.07%
0.19%

0.17%

0.03%
—-0.06%
3.54%
2.42%
0.07%
0.07%

0.13%
0.41%
0.10%
0.74%
0.56%
—0.06%
0.19%
0.10%

0.0003

0.0004

0.0006

0.0001

0.0007

0.0005

0.0005

0.0006

0.0002
0.0006
0.0948
0.1067
0.0017
0.0091

0.0001
0.0015
0.0003
0.0060
0.0019
0.0013
0.0048
0.0003

0.13%

0.18%

0.20%

0.10%

-0.15%

0.06%

0.27%

0.14%

0.22%
0.09%
5.96%
0.13%
0.18%
0.65%

0.16%
0.30%
0.15%
1.00%
0.71%
0.18%
0.25%
0.00%

0.0003

0.0006

0.0009

0.0001

0.0005

0.0004

0.0007

0.0008

0.0002
0.0006
0.1692
0.0001
0.0015
0.0155

0.0001
0.0009
0.0002
0.0103
0.0015
0.0021
0.0039
0.0004

0.07%

0.02%

-0.04%

0.17%

0.73%

0.21%
0.14%

0.22%

-0.25%
-0.15%
0.66%
6.13%
0.03%
—-0.53%

0.15%
0.59%
0.05%
0.35%
0.37%
-0.37%
-0.08%
0.22%

Source: Authors’ calculations based on EIA International Energy Statistics, monthly crude oil production (including lease condensate).
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Variance

0.0001

0.0002

0.0004

0.0001

0.0003

0.0003
0.0003

0.0003

0.0002
0.0006
0.0013
0.2857
0.0018
0.0002

0.0001
0.0025
0.0003
0.0008
0.0022
0.0003
0.0052
0.0003



Appendix Table 2
Three-month production change

1973-2022 m 1993-2019 1993-2007 2009-2018

OPEC Core  0.20% 0.0035  0.24%  0.0010  0.23%  0.0007  0.38%  0.0008  0.33%
OPEC

(except 0.15% 0.0040  0.24%  0.0012 0.26% 0.0009 0.52% 0.0012  0.14%
Saudi Arabia)

OPEC

(except

e 010% 00047  047% 00018  0.19% 00015  056% 00019 -0.02%
United Arab

Emirates)

Non-OPEC 0.34% 0.0003 0.32%  0.0003 0.37% 0.002 0.29%  0.0002  0.49%
amited 0.21% 0.0013 0.58%  0.0020 0.66%  0.0017 -0.48%  0.0013  2.18%
Saudl 0.77% 0.0120  0.32%  0.0023  0.24%  0.0016  0.18%  0.0015  0.78%
Kuwait 1.56% 0.0534  0.53% 0.0020 0.54% 00015 0.77%  0.0022  0.52%
pnited Arab - 0.87% 0.0002  0.50%  0.0022  051% 00015  0.31%  0.0015  0.70%
Algeria 0.22% 0.0037 0.07%  0.008 0.8% 0.005 0.67%  0.0005 -0.68%
Iran 1.89% 0.0936  0.03% 0.0018 -0.18% 0.0017 0.19% 0.0010 -0.17%
Iraq 6.15% 02602 833% 03733  9.27% 04140 1550% 0.7422  2.01%
Libya 9.94% 15692 15.94%  2.5957 12.70% 2.5405  0.48%  0.0005 33.50%
Nigeria 0.71% 0.0208 -0.20%  0.0036  0.14%  0.0033  0.45%  0.0032 —-0.10%
Venezuela 0.22% 0.0293  0.34% 0.0434 0.23% 00437 2.22% 0.0755 —-1.56%
Russia 0.34%  0.0007 0.41%  0.0003  0.49%  0.0004  0.43%
Canada 0.73% 0.0050  1.09%  0.0038  1.15%  0.0035  0.92%  0.0018  1.71%
China 0.79% 0.0019  0.31%  0.0004 0.29%  0.0004 0.46%  0.0003  0.08%
Brazil 1.68% 00081 1.82% 0.0086 2.26%  0.0140  0.95%
Kazakhstan 1.45%  0.0052 1.58% 0.0039 2.14%  0.0035  0.90%
Mexico 0.86% 0.0032 -0.20%  0.0018 -0.30% 0.0019  0.37%  0.0030 -1.11%
Norway 5.66% 01637  0.14% 0.0061 0.05% 0.0059 0.33% 0.0050 —-0.71%
Oman 0.36% 00012 0.28% 00008 -0.01%  0.0011  0.65%

Source: Authors’ calculations based on EIA International Energy Statistics, monthly crude oil production (including lease condensate).

Variance

0.0003

0.0005

0.0010
0.0002

0.0010

0.0011
0.0007

0.0008

0.0004
0.0025
0.0025
6.8751
0.0037
0.0010

0.0001
0.0065
0.0006
0.0019
0.0037
0.0005
0.0055
0.0005



Appendix Table 3
Three-month sustained production change (EIA spare capacity)

I I e N e e e M e

OPEC Core 0.13% 0.0018 0.16% 0.0006 0.15% 0.0004 0.25% 0.0005 0.22% 0.0002

%F;Efipt 0.10% 0.0021  0.16% 0.0007 0.18% 0.0005 0.35%  0.0007 0.10%  0.0002
Saudi Arabia)

OPEC

(except

ﬁﬁ\‘jv‘;‘itf\g"nbéa' 0.07% 0.0025  0.42%  0.0010  0.13%  0.0008  0.38%  0.0011  0.00%  0.0005
United Arab

Emirates)

Non-OPEC 0.23% 0.0002 0.21% 0.0002 0.24% 00001 0.20% 0.0001  0.32%  0.0001
amted 0.15% 0.0008  0.40%  0.0011  0.44%  0.0010 -0.32%  0.0007  1.44%  0.0005
Saudl 0.52% 0.0061 0.21% 0.0012 0.16% 00008 0.11%  0.0008 0.51%  0.0005
Kuwait 1.04% 0.0257 0.36% 0.0011 0.36% 0.0008 0.50% 0.0011  0.33%  0.0004
prited Arab - 0.50%  0.0049  0.35% 00012  0.35%  0.0008  0.21%  0.0008  0.44%  0.0004
Algeria 0.16% 0.0020  0.05%  0.0004  0.05%  0.0003  0.44%  0.0003 -0.47%  0.0002
Iran 1.27% 00471  0.01%  0.0009 -0.11%  0.0009 0.14%  0.0006 -0.08%  0.0010
Iraq 437% 01437 5.87% 02024 6.53%  0.2246 10.96% 0.4028  1.34%  0.0014
Libya 5.72% 0.5361 9.15% 0.8838 7.37% 0.8608 0.30%  0.0003 19.41%  2.3288
Nigeria 0.48% 0.0106 -0.13%  0.0021  0.11%  0.0019  0.30%  0.0019 -0.04%  0.0021
Venezuela 0.16% 0.0157  0.24%  0.0234  0.14%  0.0236  1.52%  0.0411 -1.03%  0.0005
Russia 0.23%  0.0003 0.27% 00002 0.33% 00002 0.28%  0.0001
Canada 0.53% 0.0031  0.74%  0.0021  0.78%  0.002  0.64%  0.0010  1.17%  0.0037
China 0.53% 0.0010 0.21%  0.0003  0.19%  0.0002  0.31%  0.0002  0.05%  0.0003
Brazil 1.18%  0.0059  1.28%  0.0064  1.61%  0.0107  0.64%  0.0010
Kazakhstan 0.97%  0.0029 1.07%  0.0023 1.44% 00019  0.60%  0.0023
Mexico 0.59% 0.0018 -0.11%  0.0012 -0.18%  0.0013  0.29%  0.0020 -0.73%  0.0003
Norway 4.74% 01756  0.48%  0.0041  0.11%  0.0039  0.31%  0.0032 -0.38%  0.0040
Oman 0.25%  0.0006 0.19%  0.0004 -0.01%  0.0006  0.44%  0.0003

Source: Authors’ calculations based on EIA International Energy Statistics, monthly crude oil production (including lease condensate).
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Appendix Table 4

Variances of production change series for the United States, Saudi Arabia, Kuwait, and United Arab Emirates with
results of F-test of equality of variances between OPEC nations and the United States

_ 1973-2022 1993-2022 1993-2019 1993-2007 2009-2018

One-month production change

United States 0.0006 0.0009
Saudi Arabia 0.0037*** 0.0009
Kuwait 0.0143*** 0.0007**
United Arab

Emirates 0.0031*** 0.0009

0.0007 0.0005 0.0003
0.0005%*** 0.0004 0.0003
0.0005%*** 0.0007 0.0003
0.0006 0.0008* ** 0.0003

Three-month production change

United States 0.0013 0.002
Saudi Arabia 0.0120*** 0.0023
Kuwait 0.0534*** 0.002
United Arab

Emirates 0.0092*** 0.0022

0.0017 0.0013 0.001
0.0016 0.0015 0.0011
0.0015 0.0022*** 0.0007**
0.0015 0.0016 0.0008

Three-month sustained production change (EIA spare capacity)

United States 0.0008 0.0011
Saudi Arabia 0.0061 *** 0.0012
Kuwait 0.0257*** 0.0011
United Arab

Emirates 0.0049*** 0.0012

0.001 0.0007 0.0005
0.0008 0.0008 0.0005
0.0008* 0.0011%** 0.0004*
0.0008 0.0008 0.0004

Source: Authors’ calculations based on EIA International Energy Statistics, monthly crude oil production (including lease condensate).
Note: Variances of Saudi Arabia, Kuwait, and United Arab Emirates times series are compared to U.S. series using an F-test. Probability that variances are
different from U.S. variance is denoted at 10, 5, and 1% confidence levels by *, ** and ***, respectively.

NOTES

1. “Crude Oil Prices Increased in First-Half 2022 and Declined
in Second-Half 2022,” Today in Energy, U.S. Energy Informa-
tion Administration, January 4, 2023. OPEC+ production
targets are from “Oil Market Reports,” International Energy
Agency, January 2022 to June 2022.

2. David E. Sanger and Ben Hubbard, “OPEC Move Shows
the Limits of Biden’s Fist-Bump Diplomacy with the Saudis,”
New York Times, October 5, 2022.

3. “How to Recover from President Biden’s Saudi Arabia
Failure,” Washington Post, October 8, 2022; “The Saudis
Snub Biden Again,” Wall Street Journal, October 5,2022; and
Thomas L. Friedman, “Putin and M.B.S. Are Laughing at Us,”
New York Times, October 6, 2022.

4. Peter Baker, “Biden Vows ‘Consequences’ for Saudi Arabia
after Oil Production Cut,” New York Times, October 11, 2022.

5. OPEC, “48th Meeting of the Joint Ministerial Monitor-
ing Committee,” press release, April 3,2023; and “Crude Oil
Prices: Brent—Europe,” U.S. Energy Information Administra-
tion.

6. This theory is discussed in Jeff D. Colgan, Partial
Hegemony: Oil Politics and International Order (Oxford: Oxford
University Press, 2021).

7. Deirdre Walsh, “Some Democrats Push to Punish Saudi
Arabia after OPEC+ Move to Cut Oil Production,” NPR,
October 6, 2022.

8. The early history of OPEC is discussed in Jeff D. Colgan,
“The Rise of OPEC,” chap. 3 in Partial Hegemony: Oil
Politics and International Order (Oxford: Oxford University
Press, 2021): pp. 94-140; and Bassam Fattouh and Lavan
Mahadeva, “OPEC: What Difference Has It Made?,” Annual

21


https://fred.stlouisfed.org/series/DCOILBRENTEU
https://fred.stlouisfed.org/series/DCOILBRENTEU

Review of Resource Economics 5 (June 2013): 427-43.

9.Jeff D. Colgan, Partial Hegemony: Oil Politics and International
Order (Oxford: Oxford University Press, 2021): p. 111.

10. Jeft D. Colgan, Partial Hegemony: Oil Politics and International
Order (Oxford: Oxford University Press, 2021): p. 122.

11. There have actually been three attempts by Arab states to
target embargoes against certain Western states: one in 1956
(targeting Britain and France); one in 1967 (targeting the Unit-
ed States, Great Britain, and West Germany); and one in 1973
(targeting the United States and the Netherlands). All failed to
reduce imports into the targeted countries. For a political and
economic history of those embargo episodes, see A.F. Alhajii,
“Three Decades after the Oil Embargo: Was 1973 Unique?,”
Journal of Energy and Development 30, no. 2 (2005): 1-16.

12. Thomas Lee, Ben Ball, Jr., and Richard Tabors, Energy
Aftermath (Boston: Harvard Business School, 1990), p. 17.

13. Peter Van Doren, “Oil and Natural Gas Price Controls in
the 1970s: Shortages and Redistribution,” in The War On
Prices: How Popular Misconceptions about Inflation, Prices, and
Value Create Bad Policy, ed. Ryan Bourne (Washington: Cato
Institute, forthcoming).

14. Peter Van Doren and Jerry Taylor, “Economic Amnesia:
The Case against Oil Price Controls and Windfall Profit
Taxes,” Cato Policy Analysis no. 561, January 12, 2006, p. 9.

15. Christiane Baumeister and Lutz Kilian, “Forty Years of Oil
Price Fluctuations: Why the Price of Oil May Still Surprise
Us,” Journal of Economic Perspectives 30, no. 1 (2016): 139-60.

16. Authors’ calculations from “Annual Crude Oil Including
Lease Condensate Production,” International Energy Statis-
tics, U.S. Energy Information Administration.

17. Authors’ calculations from “Annual Crude and Lease
Condensate Exports,” International Energy Statistics, U.S.
Energy Information Administration.

18. Authors’ calculations from “Annual Crude Oil Including
Lease Condensate Production,” International Energy Statis-
tics, U.S. Energy Information Administration.

19. Authors’ calculations from “Annual Crude Oil Including
Lease Condensate Production,” International Energy Statis-
tics, U.S. Energy Information Administration.

20. OPEC, “Brief History,” opec.org.

21. Production from Canadian tar sands (bitumen) requires

22

the injection of steam to allow the thick bitumen to flow.

22. For a more detailed explanation of the economics of
oil production, see Xiaoyi Mu, “Exploration, Development
and Production,” chap. 2 in The Economics of Oil and Gas
(Newcastle: Agenda Publishing, 2020).

23. Mikael Hook et al., “The Evolution of Giant Oil Field Pro-
duction Behavior,” Natural Resources Research 18, no. 1 (March
2009): 39-56.

24. Scott Weeden, “Meteoric History of Cantarell Field Con-
tinues for Pemex,” Hart Energy, May 1, 2015.

25. “Petrdéleos Mexicanos,” Form 20-F, United States Securi-
ties and Exchange Commission, 2020.

26. Specific pronouncements about Saudi oil fields are
difficult because Aramco is not transparent. The available
evidence, however, suggests that, like anywhere else, Saudi
oil fields involve tradeoffs and require investment to main-
tain healthy oil reservoirs. A 1978 U.S. Comptroller General
report determined that most Saudi reservoirs were not rate
sensitive. But as Saudi oil fields “become more mature,
reservoir pressure maintenance and control will become
more important and difficult and the associated costs will
increase.” Comptroller General of the United States, “Criti-
cal Factors Affecting Saudi Arabia’s Oil Decisions,” report
to Congress, May 12, 1978, pp. 16-17. A leaked 2007 U.S.
diplomatic cable outlines reasons why a former Aramco
executive doubted the ability of the Saudis to achieve
projected capacity increases, including “a need for produc-
tion management (if too much oil is extracted from a well
without proper planning and technique, a well’s poten-
tial output will be significantly damaged).” U.S. Embassy
Riyadh, “Former Aramco Insider Speculates Saudis Will
Miss 12.5 mbd in 2009,” Wikileaks, Cable 0O7RIYADH2441_a,
December 10, 2007.

27. Rognvaldur Hannesson, Petroleum Economics: Issues and
Strategies of Oil and Natural Gas Production (Westport, CT:
Quorum, 1998).

28. See Soren T. Anderson, Ryan Kellogg, and Stephen
W. Salant, “Hotelling under Pressure,” Journal of Political
Economy 126, no. 3 (2018); Charles F. Mason and Klaas
van 't Veld, “Hotelling Meets Darcy: A New Model of Oil
Extraction,” March 4, 2013; Robert D. Cairns and Enrique
Calfucura, “OPEC: Market Failure of Power Failure,”
Energy Policy 50 (November 2012): 570-80; and Andrew
C. Thompson, “The Hotelling Principle, Backwardation
of Futures Prices and the Values of Developed Petroleum
Reserves—The Production Constraint Hypothesis,” Resource
and Energy Economics 23 (2001): 133-56.


https://www.sec.gov/Archives/edgar/data/932782/000119312521162651/d106092d20f.htm

29. “Engineers are loath to produce beyond a so-called
maximum efficient rate; otherwise, final recovery may be
substantially reduced. The range is between 3 and 8% of
the recoverable oil reserves per year.” Robert D. Cairns and
Enrique Calfucura, “OPEC: Market Failure or Power Fail-
ure?,” Energy Policy 50 (November 2012): 571. An analysis
of the response of oil production to changes in oil demand
of 20 countries, including Saudi Arabia and 11 other OPEC
members, found that the contemporaneous change in oil
production was negligible. Jochen H. F. Giintner, “How
Do Oil Producers Respond to Oil Demand Shocks?,” Energy
Economics 44 (2014): 1-13.

30. Journal of Petroleum Technology, “Reservoir Commentary:
Potential Implications of Long-Term Shut-Ins on Reservoir,”
May 27, 2020; and Philippe Gauthier, “Shutting Down Oil
Wells, a Risky and Expensive Option,” Resilience.org, May
28,2020.

31. See, for example, “Saudi Extra Barrels Wrong Kind of
Crude,” Reuters, September 29, 2004.

32. Robert D. Cairns and Enrique Calfucura, “OPEC: Market
Failure or Power Failure?,” Energy Policy 50 (November 2012):
576.

33. “What Drives Crude Oil Prices: Supply OPEC,” U.S. En-
ergy Information Administration. The International Energy
Agency has defined sustainable capacity variously at differ-
ent points in time, sometimes with no noticeable difference
in the actual estimate of total OPEC capacity (compare, for
example, estimates of sustainable capacity after a change

in the definition between the May and June 2015 Oil Market
Reports. Most recently, the March 2023 Oil Market Report
defines sustainable capacity as the level that “can be reached
within 90 days and sustained for an extended period.” Inter-
national Energy Agency, “Oil Market Report,” March 2023.

34. “Aramco Announces Third Quarter 2022 Results,” Saudi
Aramco, November 1,2022, p. 9.

35. Bassam Fattouh, “Spare Capacity and Oil Price Dynam-
ics,” Middle East Economic Survey 49, no. 5 (2006): 27-31.

36. Robert D. Cairns and Enrique Calfucura, “OPEC: Market
Failure or Power Failure?,” Energy Policy 50 (November 2012):
576.

37. Authors’ calculation using individual OPEC members’
average daily production and maximum production capac-
ity from the U.S. Energy Information Administration’s API
Dashboard, using the “Short-Term Energy Outlook.”

38. Robert D. Cairns and Enrique Calfucura, “OPEC: Market

Failure or Power Failure?,” Energy Policy 50 (November 2012):
575.

39. There are questions about whether OPEC and Saudi
oil reserves have been inflated, particularly during the
1980s, when production quotas were partially based on a
nation’s oil reserves. See Mamdouh G. Salameh, “How Re-
alistic Are Opec’s Proven Oil Reserves?,” Petroleum Review
(August 2004): 26—29; and U.S. Embassy Riyadh, “Former
Aramco Insider Speculates Saudis Will Miss 12.5 mbd in
2009,” Wikileaks, Cable 07RIYADH2441_a, December 10,
2007.

40. “U.S. Oil and Natural Gas Wells by Production Rate,” U.S.
Energy Information Administration, December 29, 2022.

41. Authors’ calculations using Saudi annual crude oil,
including lease condensate production, from “International
Energy Statistics,” U.S. Energy Information Administration;
and number of producing wells in Saudi Arabia from “An-
nual Statistical Bulletin,” OPEC, 2017.

42. See, for example, James L. Smith, “World Oil: Market or
Mayhem?,” Journal of Economic Perspectives 23, no. 3 (Summer
2009): 145-64; and M. A. Adelman, “World Oil Production
and Prices 1947-2000,” Quarterly Review of Economics and
Finance 42, no. 2 (2002): 169.

43. Robert Cairns and Enrique Calfucura claim that the
reserves to annual production ratio average 10 around the
world, while the Saudi ratio is 75. John Asker, Allan Collard-
Wexler, and Jan De Loecker claim 10 for around the world
and 18 for Saudi Arabia. Robert D. Cairns and Enrique
Calfucura, “OPEC: Market Failure or Power Failure?,” Energy
Policy 50 (November 2012): 574; and John Asker, Allan
Collard-Wexler, and Jan De Loecker, “(Mis)Allocation, Mar-
ket Power, and Global Oil Extraction,” American Economic
Review 109, no. 4 (2019): 1588.

44.Jeff D. Colgan, Partial Hegemony: Oil Politics and
International Order (Oxford: Oxford University Press, 2021):
pp. 148-52.

45. Bassam Fattouh, “OPEC Pricing Power: The Need for a
New Perspective,” Oxford Institute for Energy Studies Work-
ing Paper no. WPM 31, March 2007, p. 13.

46. Javier Blas, Matthew Martin, and Archana Narayanan,
“Aramco Unveils Financial Secrets of World’s Most Profitable
Firm,” Bloomberg, March 31, 2019.

47. Robert D. Cairns and Enrique Calfucura, “OPEC: Market

Failure or Power Failure?,” Energy Policy 50 (November 2012):
576.

23


https://www.nbcnews.com/id/wbna6130083
https://www.nbcnews.com/id/wbna6130083
https://www.eia.gov/finance/markets/crudeoil/supply-opec.php
https://iea.blob.core.windows.net/assets/c8c659da-ec0f-43ae-b4ef-a9105ad238d6/OMR_2015.pdf
https://iea.blob.core.windows.net/assets/c8c659da-ec0f-43ae-b4ef-a9105ad238d6/OMR_2015.pdf
file:///C:\Users\dkemp\AppData\Local\Microsoft\Windows\INetCache\Content.Outlook\8P36IO5O\Oil%20Market%20Report,
https://www.aramco.com/-/media/publications/corporate-reports/saudi-aramco-q3-2022-interim-report-english.pdf
https://www.opec.org/opec_web/static_files_project/media/downloads/publications/ASB2017_13062017.pdf
https://www.opec.org/opec_web/static_files_project/media/downloads/publications/ASB2017_13062017.pdf

48. Jason Bordoff, “The Saudi Reform Slowdown and the Oil
Price Dilemma,” Financial Times, September 11, 2017.

49. Ruba Obaid, “‘Citizen Account Program’ to Help Saudis
Face Economic Changes,” Arab News, December 13, 2017; and
Aya Batrawy, “Half the Saudi Population Receiving Welfare
in New System,” Seattle Times, December 21, 2017.

50. Authors’ calculations from International Monetary
Fund, “Breakeven Fiscal Oil Price, US Dollars per Barrel”; and
“Crude Oil Prices: Brent — Europe,” U.S. Energy Information
Administration.

51. The research on OPEC behavior up to 2008 is reviewed by
Ayed Al-Qahtani, Edward Balistreri, and Carol Dahl, “Litera-
ture Review on Oil Market Modeling and OPEC’s Behavior,”
Colorado School of Mines, March 2008.

52. Bassam Fattouh and Lavan Mahadeva, “OPEC: What Dif-
ference Has It Made?,” Annual Review of Resource Economics 5
(June 2013): 427-43.

53.James L. Smith, “Inscrutable OPEC? Behavioral Tests
of the Cartel Hypothesis,” Energy Journal 26, no. 1 (2005):
51-82.

54. Robert K. Kaufmann et al., “Does OPEC Matter? An
Econometric Analysis of Oil Prices,” Energy Journal 25, no. 4
(2004): 67-90.

55.Jochen Moebert, “Crude Oil Price Determinants,”
Darmstadt Discussion Papers in Economics no. 186, May
2007.

56. Robert K. Kaufmann et al., “Determinants of OPEC Pro-
duction: Implications for OPEC Behavior,” Energy Economics
30, no. 2 (2008): 333-51.

57. Christiane Baumeister and Gert Peersman, “The Role
of Time-Varying Price Elasticities in Accounting for Vola-
tility Changes in the Crude Oil Market,” Journal of Applied
Econometrics 28, no. 7 (2012): 1087-109.

58. Vincent Brémond, Emmanuel Hache, and Valérie
Mignon, “Does OPEC Still Exist as a Cartel? An Empirical
Investigation,” Energy Economics 34, no. 1 (2012): 125-31.

59. Pedro A. Almoguera, Christopher C. Douglas, and Ana
Maria Herrera find that OPEC behavior between 1973 and
2004 switches between cooperative and noncooperative
behavior, but that OPEC has not generally been successful in
raising prices. Pedro A. Almoguera, Christopher C. Douglas,
and Ana Maria Herrera, “Testing for the Cartel in OPEC:
Non-Cooperative Collusion or Just Non-Cooperative?,”

24

Oxford Review of Economic Policy 27, no. 1 (2011): 144-68.
Nourah Al-Yousef finds a decline in OPEC power starting in
2002, Daniel Huppmann and Franziska Holz find a decline
starting in 2008 and 2009, and Istemi Berk and Eren Cam
find that the oil market became more competitive after 2014.
Nourah Al-Yousef, “Fundamentals and Oil Price Behaviour:
New Evidence from Co-Integration Tests with Structural
Breaks and Granger Causality Tests,” Australian Economics
Papers 57,n0.1(2018): 1-18; Daniel Huppmann and Franziska
Holz, “Crude Oil Market Power—A Shift in Recent Years?,”
Energy Journal 33, no. 4 (2012): 1-22; and Istemi Berk and
Eren Cam, “The Shift in Global Crude Oil Market Structure:
A Model-Based Analysis of the Period 2013—2017,” Energy
Policy 142 (2020).

60. Khalid M. Kisswani, “Does OPEC Act as a Cartel? Empiri-
cal Investigation of Coordination Behavior,” Energy Policy 97
(2016): 171-81.

61. Dominic Quint and Fabrizio Venditti, “The Influence of
OPEC+ on Oil Prices: A Quantitative Assessment,” European
Central Bank Working Paper Series no. 2467, September
2020.

62. Some of the costs and considerations are described by
Samuel J. Okullo and Frédéric Reynes, “Imperfect Carteliza-
tion in OPEC,” Energy Economics 60 (2016): 333—44.

63. Historical production allocations can be found in OPEC’s
annual statistical bulletins. See, most recently, “Annual
Statistical Bulletin,” OPEC, 2022, Table 1.2: “OPEC Members’
Crude Oil Production Allocations.”

64.John Gault et al., “How Does OPEC Allocate Quotas?,”
Journal of Energy Finance and Development 4 (199): 137—48.

65. Bassam Fattouh, “OPEC Pricing Power: The Need for a
New Perspective,” Oxford Institute for Energy Studies Work-
ing Paper no. WPM 31, March 2007.

66. Saudi Arabia’s strategy of punishing cheating in the mid
to late 1980s is discussed in James M. Griffin and William

S. Neilson, “The 1985-1986 Oil Price Collapse and After-
wards: What Does Game Theory Add?,” Economic Inquiry 32,
no. 4 (October 1994): 543-61. Saudi Arabia’s price war with
Venezuela in 1998 is mentioned by Bassam Fattouh and
Anupama Sen, “Saudi Arabia Oil Policy: More Than Meets
the Eye?,” Oxford Institute for Energy Studies OIES Paper no.
MEP 13, June 2015.

67. Cheating on and compliance with quotas is discussed by
Dror Parnes, “Heterogeneous Noncompliance with OPEC’s
0Oil Production Cuts,” Energy Economics 78, (2019): 289-300;
Hamed Ghohddusi, Masoud Nili, and Mahdi Rastad, “On



Quota Violations of OPEC Members,” Energy Economics 68
(2017): 410-22; Sel Dibooglu and Salim N. AlGudhea, “All
Time Cheaters Versus Cheaters in Distress: An Examination
of Cheating and Oil Prices in OPEC,” Economic Systems 31,

no. 3 (2007): 292-310; and Atmane Dahmani and Mahmoud
H. Al-Osaimy, “OPEC Oil Production and Market Fundamen-
tals: A Causality Relationship,” OPEC Review 25, no. 4 (2001):
315-37.

68. As we describe, there are constraints on countries’ ability
to rapidly alter their production. However, typically OPEC
nations are expected to alter their production within days

of the announcement of new quotas. Dror Parnes evaluates
cheating by OPEC countries at one-, three-, and six-month
time horizons and finds only minimal difference across the
varying timelines. Dror Parnes, “Heterogeneous Noncompli-
ance with OPEC’s Oil Production Cuts,” Energy Economics 78,
(2019): 289-300.

69. This is mentioned by Jeff D. Colgan, Partial Hegemony: Oil
Politics and International Order (Oxford: Oxford University
Press, 2021), p. 148.

70. The signaling role of OPEC is discussed by Bassam
Fattouh and Lavan Mahadeva, “OPEC: What Difference
Has It Made?,” Oxford Institute for Energy Studies no.

MEP 3, January 2013. The available evidence on the effect
of OPEC announcements has varied conclusions. See, for
example, Yue Liu, Hao Dong, and Pierre Failler, “The Oil
Market Reactions to OPEC’s Announcements,” Energies

12, no.17 (2019): 1-15; Amine Loutia, Constantin Mellios,
and Kostas Andriosopoulos, “Do OPEC Announcements
Influence Oil Prices?,” Energy Policy 90 (2016): 262-72;
Harald Schmidbauer and Angi Rosch, “OPEC News An-
nouncements: Effects on Oil Price Expectation and Vola-
tility,” Energy Economics 34, no. 5 (2012): 1656—63; Sharon
Xiaowen Lin and Michael Tamvakis, “OPEC Announce-
ments and Their Effects on Crude Oil Prices,” Energy Policy
38, no. 2 (2010): 1010-16; Riza Demirer and Ali M. Kutan,
“The Behavior of Crude Oil Spot and Futures Prices around
OPEC and SPR Announcements: An Event Study Perspec-
tive,” Energy Economics 32, no. 6 (2010): 1467-76; and Franz
Wirl and Azra Kujundzic, “The Impact of OPEC Conference
Outcomes on World Oil Prices 1984-2001,” Energy Journal
25,n0.1(2004): 45-62.

71. Jeff D. Colgan, Partial Hegemony: Oil Politics and
International Order (Oxford: Oxford University Press, 2021).

72. Douglas B. Reynolds and Michael K. Pippenger, “OPEC
and Venezuelan Oil Production: Evidence against a Cartel

Hypothesis,” Energy Policy 38, no. 10 (2010): 6045-55.

73. See, for example, Lee Ying Shan, “Oil Prices Rise after

Saudi Arabia Pledges More Voluntary Production Cuts,”
CNBC, June 4, 2023; and Matthew Martin, Javier Blas, and
Grant Smith, “Saudis Escalate Oil Price War with Huge Out-
put Hike; Russia Follows,” Los Angeles Times, March 10, 2020.

74. Authors’ calculations based on “Short Term Energy Out-
look,” U.S. Energy Information Administration.

75. The U.S. Energy Information Administration’s defini-
tion of spare capacity is the additional production that can
be brought online in one month and kept online for three
months. Our measure of sustained production change based
on this definition is described in the Appendix.

76. Our analysis is similar to that of Anton Nakov and Galo
Nufio, who examine the variance in production growth rates
from 1973 to 2011. Based on their estimates for the 1973-2011
period, they conclude that Saudi Arabia has an elevated level
of production volatility that cannot be explained by domes-
tic shocks. However, their results for the 1991-2011 period
align with our estimates for 1993-2022: the production vola-
tility of Saudi Arabia is similar to non-OPEC nations, includ-
ing the United States. They do not address whether there
has been a change in Saudi behavior since 1991. See Anton
Nakov and Galo Nufio, “Saudi Arabia and the Oil Market,”
Economic Journal 123, no. 573 (2013): 1333-62.

77. Bruce D. Grundy and Richard Heaney similarly find that
OPEC had increased production volatility from 1973 to 1990
(and from 1997 to 2003), but that from 1990 to 2010 OPEC
production volatility was similar to that of non-OPEC na-
tions. See Bruce D. Grundy and Richard Heaney, “Variation
in OPEC and Non-OPEC Crude Oil Production: 1973 to 2010,”
February 6, 2017.

78. Appendix Table 4 contains results of additional F-tests
for different metrics and time periods. If the variances are
statistically different, the OPEC variances are smaller rather
than larger than the United States. The exception is the
1993-2007 period, but, as described in the Appendix, this

is the result of discrete exogenous events: a one-month
maintenance on Emirati offshore oil fields and the aftermath
of the Gulf War in Kuwait.

79. Jeff D. Colgan, Partial Hegemony: Oil Politics and Interna-
tional Order (Oxford: Oxford University Press, 2021), p. 31.

80. Dawud Ansari, “OPEC, Saudi Arabia, and the Shale
Revolution: Insights from Equilibrium Modelling and Oil
Politics,” Energy Policy 111 (2017): 166-78.

81. Alberto Behar and Robert A. Ritz, “OPEC vs US Shale:

Analyzing the Shift to a Market-Share Strategy,” Energy
Economics 63 (2017):185-98.

25



82. No Oil Producing and Exporting Cartels Act of 2021, U.S.
Senate, 117th Cong., 2nd Sess., October 18, 2022.

83. Gabriel Collins and Jim Krane, “NOPEC’s Extraterrito-
rial Overreach Would Harm Core U.S. Economic and Energy
Interests,” Rice University Baker Institute for Public Policy,
March 6,2019.

84. Caleb Ecarma, “Democrats Call to Punish Saudi Arabia
over OPEC’s Oil Cutbacks,” Vanity Fair, October 6,2022.

26

85. Missy Ryan, “Biden Vowed to Punish Saudis over Oil Cut.
That’s No Longer the Plan,” Washington Post, January 26,
2023.

86. Data points for March to April and March to June 1991 are
omitted for Iraq and Kuwait, respectively, because they had
a production level of zero during the Gulf War.

87. “0il Market Report,” International Energy Agency,
January 2008.



RELATED PUBLICATIONS FROM THE CATO INSTITUTE

OPEC Theater by David Kemp and Peter Van Doren, Regulation (Fall 2023)
Cheaper Oil Cannot Hurt the Economy by Pierre Lemieux, Regulation (Spring 2015)

The Case against Government Intervention in Energy Markets by Richard L. Gordon, Policy Analysis
no. 628 (December 1, 2008)

Energy Alarmism: The Myths That Make Americans Worry about Oil by Eugene Gholz and Daryl G.
Press, Policy Analysis no. 589 (April 5, 2007)

Economic Amnesia: The Case against Oil Price Controls and Windfall Profit Taxes by Peter Van

Doren and Jerry Taylor, Policy Analysis no. 561 (January 12, 2006)

The Case against the Strategic Petroleum Reserve by Jerry Taylor and Peter Van Doren, Policy
Analysis no. 555 (November 21, 2005)

The Real Oil Problem by M. A. Adelman, Regulation 27 (Spring 2004)


https://www.cato.org/regulation/fall-2023/opec-theater
https://www.cato.org/regulation/spring-2015/cheaper-oil-cannot-hurt-economy
https://www.cato.org/policy-analysis/case-against-government-intervention-energy-markets
https://www.cato.org/policy-analysis/energy-alarmism-myths-make-americans-worry-about-oil
https://www.cato.org/policy-analysis/economic-amnesia-case-against-oil-price-controls-windfall-profit-taxes
https://www.cato.org/policy-analysis/case-against-strategic-petroleum-reserve
https://www.cato.org/sites/cato.org/files/serials/files/regulation/2004/4/v27n1-1.pdf

RECENT STUDIES IN THE
CATO INSTITUTE POLICY ANALYSIS SERIES

962. ArePublic SchoolLibraries Accomplishing Their Mission? Public School Libraries Do Not
Appear to Stock a Balance of Views by Neal McCluskey (October 17, 2023)

961. Pariah or Partner? Reevaluating the U.S.-Saudi Relationship by Jon Hoffman (September 20,
2023)

960. Expand Access to Methadone Treatment: Remove Barriers to Primary Care Practitioners
Prescribing Methadone by Jeffrey A. Singer and Sofia Hamilton (September 7, 2023)

959. Sweden during the Pandemic: Pariah or Paragon? by Johan Norberg (August 29, 2023)

958. Terrorism and Immigration: A Risk Analysis, 1975-2022 by Alex Nowrasteh (August 22,
2023)

957. Corking Russian Gas: Global Economic and Political Ramifications by Scott Semet
(August 17, 2023)

956. ALink Tax Won't Save the Newspaper Industry: The Journalism Competition and
Preservation Act Will neither Promote Competition nor Preserve Newspapers by Paul
Matzko (August 14, 2023)

955. Freeing American Families: Reforms to Make Family Life Easier and More Affordable by
Vanessa Brown Calder and Chelsea Follett (August 10, 2023)

954. Tax Expenditures and Tax Reform by Chris Edwards (July 25, 2023)

953. 2022 Arms Sales Risk Index by Jordan Cohen and A. Trevor Thrall (July 18, 2023)

952. Adverse Effects of Automatic Cost-of-Living Adjustments to Entitlement and Other
Payments by John F. Early (June 22, 2023)

951. Indian Nationalism and the Historical Fantasy of a Golden Hindu Period by Swaminathan S.
Anklesaria Aiyar (June 21, 2023)

950. Why Legal Inmigration Is Nearly Impossible: U.S. Legal Immigration Rules Explained by
David J. Bier (June 13, 2023)

CITATION

Kemp, David, and Peter Van Doren. “Misperceptions of OPEC Capability and Behavior: Unmasking OPEC

Theater,’

INSTITUTE

” Policy Analysis no. 963, Cato Institute, Washington, DC, November 2, 2023.

The views expressed in this paper are those of the author(s) and should not be attributed to the Cato Institute, its directors,
its Sponsors, or any other person or organization. Nothing in this paper should be construed as an attempt to aid or hinder
the passage of any bill before Congress. Copyright © 2023 Cato Institute. This work by the Cato Institute is licensed under a
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.


https://www.cato.org/policy-analysis/misperceptions-opec-capability-behavior
https://www.cato.org/policy-analysis/misperceptions-opec-capability-behavior
https://www.cato.org/policy-analysis/expand-access-methadone-treatment
https://www.cato.org/policy-analysis/are-public-school-libraries-accomplishing-their-mission
https://www.cato.org/policy-analysis/are-public-school-libraries-accomplishing-their-mission
https://www.cato.org/policy-analysis/expand-access-methadone-treatment
https://www.cato.org/policy-analysis/pariah-or-partner
https://www.cato.org/policy-analysis/expand-access-methadone-treatment
https://www.cato.org/policy-analysis/expand-access-methadone-treatment
https://www.cato.org/policy-analysis/expand-access-methadone-treatment
https://www.cato.org/policy-analysis/course-correction
https://www.cato.org/policy-analysis/sweden-during-pandemic
https://www.cato.org/policy-analysis/course-correction
https://www.cato.org/policy-analysis/course-correction
https://www.cato.org/policy-analysis/course-correction
https://www.cato.org/policy-analysis/link-tax-wont-save-newspaper-industry
https://www.cato.org/policy-analysis/link-tax-wont-save-newspaper-industry
https://www.cato.org/policy-analysis/course-correction
https://www.cato.org/policy-analysis/freeing-american-families
https://www.cato.org/policy-analysis/course-correction
https://www.cato.org/policy-analysis/tax-expenditures-tax-reform
https://www.cato.org/policy-analysis/2022-arms-sales-risk-index
https://www.cato.org/policy-analysis/course-correction
https://www.cato.org/policy-analysis/adverse-effects-automatic-cost-living-adjustments-entitlement-other-payments
https://www.cato.org/policy-analysis/adverse-effects-automatic-cost-living-adjustments-entitlement-other-payments
https://www.cato.org/policy-analysis/course-correction
https://www.cato.org/policy-analysis/indian-nationalism-historical-fantasy-golden-hindu-period
https://www.cato.org/policy-analysis/course-correction
https://www.cato.org/policy-analysis/why-legal-immigration-nearly-impossible

	_Int_RMplJjCi
	_Int_ZsRnQ2l7
	_Int_rRHSWXum
	_Int_cQc5inNc
	_Int_Bm2wkwM0
	_Int_I8TXtnEi
	_Int_xQG9dq5z
	_Int_xIPHdUaD
	_Int_OnARZKM9
	_Int_tAu1PfRv
	_Int_tuPwATtB
	_Int_Pmb9mtQQ
	_Int_42gfzjaA
	_Int_zLWZrBDF
	_Int_2DrcTppE
	_Int_sBf3kVoK
	_Int_9oKIQO6y
	_Int_Y5fWTlTw
	_Int_WVTfd1h1
	_Int_mCtLFfoU
	_Int_1kGfPMUw
	_Int_MJhcYC9R
	_Int_dqS9RopD
	_Int_yfdQmCdV
	_Int_LUQMkzX4
	_Int_LNpdk0iu
	_Int_yTjxhgOU
	_Int_h44XQUel
	_Int_suLnmnwc
	_Int_AhuHOUaZ
	_Int_BroD22nF
	_Int_T1PtJAcC
	_Int_2Vttbt2c
	_Int_n4kWmUwy
	_Int_IvhsvbZo
	_Int_HWHwf3kb
	_Int_DjWRkWFg
	_Int_A3nrifvr
	_Int_lkK7lgE4
	_Int_uqRRuhEJ
	_Int_IVVdzJ9n
	_Int_CsqGLnat
	_Int_1kIHU1w3
	_Int_VyX1zLwe
	_Int_cZL2hjOX
	_Int_4Iv0DZbq
	_Int_z0dCpdnj
	_Int_slTngu1i

