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Abstract

Russia has on several occasions threatened to limit its oil exports as part of its energy-
economic warfare. Using a quantifiable short-run model of oil trade and detailed produc-
tion and consumption data, this paper evaluates the winners and losers of potential Russian
oil-export reductions and connects these to the potential interests of the Russian regime,
including Russia’s oil producers and consumers and its international friends and foes. We
find that Russian producer profits would fall for any export restriction even as world oil
prices increase. For example, a reduction of 10% of exports would yield Russian producer-
profit losses of USD 290 million per day, equivalent to 5% of GDP, mostly due to lower
domestic prices. Hence, an export restriction would substantially harm Russia’s oil-indus-
try interests, including the oligarchs and elites benefiting from this trade. However, Russian
consumers benefit from an export restriction, as they get access to cheaper oil if Russia
exports less. Adding these benefits, an export restriction up to 12% causes net gains for
Russia’s oil producers and consumers combined. Categorizing countries into those Russia
may consider as foes, friends, and neutrals and using data on their oil consumption and
production, we find that foe countries lose the most in absolute terms but friend countries
lose more relative to their GDP. Hence, the Russian regime cannot restrict its oil exports
without incurring a high collateral cost on its international friends. In sum, to motivate
an export restriction, the Russian regime would need to put an order of magnitude more
weight on its interest in causing international harm than on its own oil industry’s profits;
or it would need to put a high weight on benefiting its own consumers instead of its oil
industry.
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1 Introduction

“[W]e do not rule out that we could keep existing restrictions on production, and not
remove them as quickly as we had planned to do earlier.”

—Vladimir Putin, October 2020

“This [using energy as a weapon] is just politically motivated chatter, which has no
basis whatsoever.”

—Vladimir Putin, October 2021

“Further use of sanctions may lead to even more severe—without exaggeration, even cat-
astrophic—consequences on the global energy market.”

—Vladimir Putin, July 2022

“We will not supply anything at all if it contradicts our interests.”

—Vladimir Putin, September 2022

“We will think, maybe, even about a possible, if necessary ... reduction in production.”

—Vladimir Putin, December 2022

Russian energy-export cuts have—either explicitly or implicitly—been a recurring threat
point in Russia’s interaction with the West, both before and after its full-scale invasion of
Ukraine in February 2022. Following the invasion, the Russian threats mainly focused on
gas cuts as a retaliation to Western oil sanctions (Reuters 2022b), and Russia did indeed
follow through on them (Bruegel 2022). Russia did threaten to cut oil exports as well,
including to countries adhering to the Western price cap (Reuters 2022a), but so far, Russia
has not followed through with unilateral oil-export cuts (CREA 2024), besides its smaller
joint OPEC+ cuts (Reuters 2024).

However, given Russia’s dominant position in the global oil market (11% of world oil
production in 2022), even a modest reduction in its exports could significantly increase
global oil prices, cause public discontent in the West (Cummings et al. 2024), and even
lead to a recession (Kilian 2009; Hamilton 2009)." Apart from Putin’s implicit and explicit
threats, supply restrictions are a well-known strategic tool of oil producers, for both eco-
nomic and political ends. In the first oil crisis (1973), the Organization of Arab Petroleum
Exporting Countries (OAPEC) cut oil production and implemented a total export embargo
to countries supporting Israel in the Fourth Arab-Israel War. The cuts and embargo
increased world prices by 220% year on year (Rystad 2023), which was likely a significant
factor in triggering the subsequent economic recessions (Hamilton 2009). In the years fol-
lowing the second oil crisis (1979), triggered by the revolution in Iran, Saudi Arabia cut
its production by 3.2 Mb/d (31%) from 1981 to 1982 and by 6.4 Mb/d (62%) in 1985 in
an attempt to prop up falling global prices.> While harming Western countries (and their
consumers) might be an explicit goal of Russia, an oil-export reduction would also have
collateral effects—some possibly positive and others possibly negative from the regime’s
point of view.

This paper analyzes quantitatively who the winners and losers of such potential oil-
export reductions would be, by use of parsimonious modeling of the global oil market
(Sect. 2) and detailed Russian oil-field data (Sect. 3). The model is a simple, quantifiable
model of commodity sales. At baseline, it consists of two regions: Russia and the rest of

! For instance, out of fear of public discontent, most European countries substantially decreased their fuel
taxes following the oil-price increases after Russia’s full-scale invasion of Ukraine (Gars et al. 2022).

2 0il supply can also be used in a reverse way: by flooding the market and lowering the oil price to strategi-
cally disincentivize other countries’ investment in oil (Ansari 2017) or alternative energy sources (Gerlagh
and Liski 2011).
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the world, in which there are both producers and consumers of oil. It is intended to capture
short-run effects prior to the full-scale invasion (see Sect. 5 for an extensive discussion
of the robustness of the results to oil-market changes after the invasion, as well as other
changes in model specifications).? In our model, Russia thus produces oil that it exports to
the rest of the world but also sells to its own consumers. In the rest of the world, there are
oil producers who sell to the rest-of-the-world consumers. This allows us to analyze how
an export restriction would impact three types of economic entities: Russian producers,
Russian consumers, and other countries.

Our first research question (answered in Sect. 4.1) relates to the first economic entity:
Would Russian oil producers benefit from an export restriction? The answer to this ques-
tion is ex ante ambiguous since the quantity exported would fall, while the world price
of oil would increase (Proposition 1, point 1). In addition, as exports would be redirected
to the domestic market, the Russian domestic price would fall. The oil profits are clearly
important for the Russian economy. The oil and gas industry contributes about 20% of the
country’s GDP and accounts for 30% to 50% of total federal-budget revenues (Yermakov
2024). But the oil profits are important far beyond their impacts on the Russian economy.
Previous research analyzing the Russian regime concludes that the regime’s main objective
is rent extraction because Putin is a “roving bandit” or “tinpot dictator” (in the terminol-
ogy of Olson 1993, and Wintrobe 1990, respectively) who takes the opportunity to enrich
himself or needs to extract rents to consolidate power (Guttman and Reuveny 2014; Batinti
and Kopstein 2022; Hebert and Krasnozhon 2024). That would mean Putin’s regime has
an interest in maximizing oil profits from which rents can be appropriated—what Yakovlev
(2021) might call “non-productive” objectives.4

We find that Russian producer profits would fall for any export restriction. For example,
a reduction of 10% of exports would yield Russian producer-profit losses of USD 293 mil-
lion per day, equivalent to around 5% of GDP. An export restriction thus comes at a sub-
stantial collateral cost to this part of Putin’s interests.

However, Russian producers are not the only relevant agents who would be affected. If
an export restriction were instated, Russian oil supply would be diverted to the domestic
market, lowering the internal Russian price of oil and increasing Russian oil consumption
(Proposition 1, point 2). This benefits Russian oil consumers, implying that the net effect
on Russian producers and consumers jointly is ambiguous. Our next question (answered in
Sect. 4.2) is therefore: Would Russian oil producers and oil consumers benefit on net from
an export restriction? That the Putin regime would care about oil not only as a profit gen-
erator but also as an input for Russian production and consumption is indirectly suggested
by several papers—a form of “productive” preferences (Yakovlev 2021). This could, for
instance, be because the regime is on a war footing (Vahabi et al. 2020) or because Putin
uses approval to consolidate power, including populist policies such as holding energy

3 The model is clearly a simplified model of the global oil market. It abstracts from things such as intertem-
poral arbitrage and some physical aspects of oil extraction. In particular, we abstract from the possibility
that Russia, if it imposes an export restriction, can simply sell that oil later, which is the focus of a closely
related paper by Konrad and Thum (2023). We explain why we come to a different conclusion than them
in Sect. 5. There we also discuss other modeling assumptions and to what extent they can be expected to
affect the results. One of these assumptions, in the base case, is that the oil supply from all countries except
Russia is inelastic, which gives a kind of best case for Russia since it makes the price response to Russian
supply cuts large. In our robustness Section (Appendix A), we alter key parameter values compared to our
base case.

4 Yakovlev’s (2021) typology is based on Baumol (1990) and North et al. (2009). It divides the regime’s
interests into non-productive, productive, and destructive interests.
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prices low (Hancevic et al. 2016; Sunderasan and Sunderasan 2013; Cheok 2005). Indeed,
the Russian economy is oil intensive in a global comparison.” We find that net producer
and consumer gains are hill shaped as a function of the export restriction’s extent—they
increase for a small restriction but fall for a larger restriction. An export restriction up to
12% implies larger consumer gains than producer losses in Russia so that the aggregate
net Russian surplus is positive; and the joint consumer and producer surplus is maxi-
mized at an export restriction of 5%. Hence, the negative collateral effects on oil producers
are, as long as the restriction is not too strong, compensated by gains for businesses and
households.®

The third question (analyzed in Sect. 4.3) is: What are the international impacts of a
Russian export restriction? Beyond the direct gains and losses domestically in Russia, an
export restriction also affects oil-importing countries. It does so negatively since the supply
of oil available to non-Russian consumers falls, thus raising the global oil price (Proposi-
tion 1, points 3 and 6). These effects are of course what the regime’s threats were sup-
posed to convey, and they are also roughly aligned with “destructive” objectives in the
form of external conflicts to satisfy the tastes of military hardliners, which Yakovlev (2021)
suggests have grown in importance in the last decade. Relatedly, Hebert and Krasnozhon
2024) conclude that confrontation has increased in importance as a way for the Putin
regime to achieve loyalty (see also Trantidis 2023). Finally, harming other countries would
be aligned with “realist” approaches to international relations where relative payoffs are
important (Powell 1991; Snidal 1991; Morrow 1997). We indeed find that global consumer
losses are substantial, equivalent to USD 580 million per day, or 0.2% of global GDP, for a
10% export restriction.

However, some of these oil consumers reside in countries that maintain good relations
with Russia, such as China and India, while others reside in countries with which Russia
has hostile relations, such as the EU and the US. Additionally, some of these countries are
also oil producers themselves and would thus also experience a gain from higher oil prices.
Hence, how the effect of an export restriction is distributed among Russia’s friends and
foes is an important strategic consideration for Russia. To study this, we categorize coun-
tries based on whether Russia may consider them as ‘foes’, ‘friends’, or ‘neutrals’ based on
who has imposed sanctions, who has sent military aid to Ukraine, and how they have voted
in the UN. Then, using data on consumption and production of oil, we evaluate gains and
losses for these three groups. Here (Sect. 4.3) we find that several of foes, such as the EU
and the UK, would lose from an export restriction. However, some countries would benefit;
for instance, the United States, the world’s largest producer and consumer of oil, would
experience a modest net gain. Most importantly perhaps, several countries Russia would
consider as friends would lose from an export restriction, most notably China. Also, India
would lose since its economy is very oil intensive. Aggregating the gains and losses, we
find that foes lose slightly more than what Russia itself and friends lose. But this is only
true in absolute terms. Relative to GDP, Russia and friends lose more than foes. Thus, try-
ing to harm its international foes using an export restriction would come at a substantial
collateral cost to Russia itself and to its international friends.

Finally (in Sect. 4.4) we assess what weights—on oil profits, Russian consumer surplus,
and international effects—would be needed for Putin’s regime to consider export restrictions

5 Russia consumes around 3.7% of all global oil while its GDP represents only 2.3% of global GDP.

® If Russia wanted to minimize the producer losses from an export restriction, it could refrain from divert-
ing oil to the domestic market. We study this in an extension (Appendix B). Russian producers lose much
less then, but net losses are larger since the reduction of exports does not benefit its consumers.
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net beneficial. We find that the Russian regime would need to put a roughly equal weight
on the beneficial effects accruing to its own consumers of oil as it puts on the oil prof-
its and those that benefit from them. Alternatively, if it does not care about the domestic
consumer effects, it would need to put an order-of-magnitude larger weight on the interna-
tional effects (on friends and foes) compared to its weight on its oil profits.

This paper is the first to quantitatively study the effects of a Russian oil-export restric-
tion. Yet, our modeling and quantitative approach are similar to those in studies that quan-
titatively study the oil market, particularly those analyzing various policies.” Our approach
of breaking down the effects by different groups, and, in particular, distinguishing between
countries the regime may want to harm or please, makes our study different from previous
research. Our approach and categorization can be used in further studies of geostrategic
elements of oil-market policies.®

Following the invasion, there has been a rapidly growing literature on the effects of the
sanctions on Russia. See, for instance, De Souza et al. (2024), which analyzes the effect
of tariffs on trade; Johnson et al. (2023) and Wachtmeister et al. (2023), which analyze
the effects of a price cap; and, for example, Babina et al. (2023), which analyzes sanction
avoidance. For other conflicts, see, for example, Gharehgozli (2017), Allen (2008), Fis-
chhendler et al. (2017), Chen et al. (2019), and Shapovalova et al. (2020). These papers do
not analyze the effects of a supply restriction. The papers that do analyze a supply restric-
tion (whether self-imposed by the producer or imposed by sanctioning countries) include
Hosoi and Johnson (2022), which analyzes the structure of an import embargo on Russian
oil but without modeling it. Bachmann et al. (2022), Berger et al. (2022), and Lafrogne-
Joussier et al. (2022) analyze the effects of sanctions on the sanctioning countries them-
selves (see also Richter and Holz (2015), which analyzes the effects of Russian gas cuts
on Europe in a pre-invasion setting). Similarly, Konrad and Thum (2023) analyzes theo-
retically, but non-quantitatively, the effects of a supply restriction on Russia. Compared
to these papers, our main contribution lies in analyzing the effects on both Russia and the
rest of the world, and in breaking down the rest-of-world effects by country of alliance and
depending on whether they are producers or consumers of oil.

2 Theoretical framework

We set up a two-region trade model of the global oil market, similar to that in Wacht-
meister et al. (2023). The two regions in the model are R (Russia) and W (the rest of the
world, we will below refer to this as World). Within these regions, the individual agents
behave competitively. We consider a representative buyer and seller in each region and thus
focus on symmetric equilibria. We solve the model for equilibrium under free trade and
then with an exogenous restriction of Russian oil exports. The quantitative analysis then
evaluates the effects of this restriction on different countries and groups.
The representative buyer in region X € {R, W} has the constant-elasticity demand

7 These include papers by Bornstein et al. (2023), who build a quantitative oil-market model and analyze
the effects of fracking on price volatility and market power; Gars et al. (2022), who study the effect of fuel-
tax cuts on Russia’s economy; Fahn et al. (2017), who study oil-supply reductions and their effect on CO,
emissions; and Erickson and Lazarus (2014), who study the effect of oil infrastructure on emissions. The
last two studies are most closely related to ours in that they explore different supply-side policies, similar
to our approach. However, their focus is on climate impacts, whereas we concentrate on economic effects.

8 For a related application in a natural-resource setting, see Mehlum et al. (2006).
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Dy (p) = dyp®*, (1)

where epsilon is the elasticity parameter. Similarly, the representative seller in W has mar-
ginal extraction costs that yield the following constant-elasticity supply curve:

Sw(p) = syp™" 2

We derive the supply curve of Russian oil supply S = Sg(p) from the empirical extraction-
cost curve from Rystad Energy (Rystad 2022a, see Sect. 3).

Let Qx y denote the quantity traded between buyer X and seller Y, and let py y denote the
price of that transaction.’ The consumer surplus of buyer X is'®

Oxr+Oxw

CSy = / D;(l(q)dq —PxrOx.r — Px.wQxw> 3)
0

and the producer surplus of seller Y is
Ory+Qw.y

PSy = pryQry + PwyCwy — / S;I(Q)dQ- “4)
0

Russia will be a net exporter and produce more than it consumes in all scenarios. We thus
set Qg y = 0. The Russian consumer and producer surpluses are then

Ork
CSy = / D' (9)dq = prrQx &
0
and
OrrtQwr
PSp = prrQrr + PwrQw.r — / Sz (@)dg,
0

respectively, while the consumer surplus and producer surplus in W are

® Market power in oil supply (Huppmann and Holz 2012; Golombek et al. 2018) is represented in two indi-
rect ways: first in the supply elasticity, and second in the form of the export restriction that is imposed by a
strategic leader. So one way of interpreting our quantitative results concerns whether Russia has an interest
in reducing global oil supply.

10 1n the surplus computations, we use the fact that the inverse of the demand curve, D;(l(q), is the mar-
ginal-value curve for buyer X and the inverse of the supply curve, S;l(q), is the marginal-extraction-cost
curve for seller Y.
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OQwr+Qww

CSy = / Dy (9)dq = py xQw . = Pw.wQw.w and
0

QW.W

PSy = pwwQww — / Sy (@)dg.
0

2.1 Free trade equilibrium

Equilibrium values under free trade are denoted by “. The equilibrium is a standard
competitive-market outcome with prices equalized, py = p* for all X, Y, and the equi-
librium is determined by the condition

Sr@®") + SwP*) = Dr(P®) + Dy, (p"). ®)
The traded quantities must sum up to supplies and demands as follows:
Qi = Dr(p). Qo + Oty o = Sk, Qi o + Q. = Dy (™) and Oy = Sy (p).
We can now write the equilibrium consumer and producer surpluses as
Dr(p*)
CS; = / Dy (9)dg — p*Dr(p®),

Sg(P*)
PS, = p*Sp(p*) — / Sz (9)dg.
0
Dy (p*)

Csy, = / Dy} (q)dq — p*Dy,(p*),
0
and
Sw(p)
PSy, =p Sy (") - / Sy (@)dg.
0

2.2 Welfare effects of price changes

The primary outcomes of interest are changes in the surpluses. For the chosen func-
tional forms in (1) and (2), we can compute such changes when moving along the
demand or supply curves between prices p, and p,. The changes in consumer expendi-
ture in X € {R, W} and producer revenue in W are given by
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p2DX(p2) _plDX(p1) = dX [p;D.x‘H _p?).x‘*'l]
and
p2SW(p2) _pISW(pl) =Sy [pzs"V+l _pjs.w‘*'l]’

respectively. Furthermore, if the prices determining the quantities change from p, to p, and
demand and supply are given by the functional forms in (1) and (2), we can compute the
changes in the integrals in the surpluses:

Dx(pg) . Enx £px+] epx+l
S DR @dg = dy g [ =
DX(PI) ‘ (6)
SW(PZ) O Esw egw+l egwtl
/Sy @dg = sy 5 [pz P ]
Sw(p1) .

Combining these results delivers the changes in consumer and producer surpluses based
on (3) and (4).

Lemma 1 The total changes in surpluses induced by a price change from p, to p,, along
the demand or supply curve, are

dx epxtl epx+l Sw egwtl egwtl
A CS e DX _ D.X ] and APS — [ Sw _ Sw ,
. epx+1 Pz P Y ey + 1172 Py

respectively. The change in consumer surplus is positive and the change in producer sur-
plus is negative if the price decreases.

2.3 Exportrestriction

We here derive the equilibrium and compute the changes in surpluses associated with a
binding restriction on Russian oil exports, Oy z < o=(1- a)Q’;KR, for « € (0,1). That
is, the export restriction is relative to the free trade equilibrium exports from Russia, with
a representing how strict the restriction is. For example, « = 0 implies no restriction and
a = 1 implies full restriction, with no exports at all. The export restriction implies

Dy(p*) > (1 = )Q}y  + Sy(p*) and Dy(p*) + (1 = )Q}y , < Sp(p*). )

We denote equilibrium values with an export restriction by superscript e. The submarkets
are now only connected through the predetermined export quantity, and, given Q, the equi-
librium in each submarket is determined independently. Based on (7) we can conclude that
the World price will increase (p}, > p*) while the Russian price decreases (pg < p*). This
implies that the full allowed quantity O will always be exported from Russia to World in
equilibrium. In the World oil market, the equilibrium price p{, is implicitly determined by

Dy (pyy) = Sw(py) = (1 = 00y, 4. (8)

@ Springer



Public Choice (2025) 205:387-417 395

The price difference between the submarkets and the export restriction implies that we
have to take a stance on which Russian producers get to export and earn the higher global
price and which only get to serve the domestic market. In practice this decision is opaque,
it could, for example, depend on which oligarchs have the best relations with Putin. For a
reasonably neutral starting point, we focus on a symmetric equilibrium—that is, one where
all Russian producers export the same share (recall that they have identical marginal-cost
curves).'!

What remains to be determined are the domestic price, consumed quantity, and total
extraction in Russia. The Russian price is implicitly determined by

Dg(pg) + 0 = Sp(p)-

That is, the price that determines the Russian supply is its domestic price, and the marginal
consumer is in Russia. In this equilibrium,

Q;,R = SR (pLR) - Qa
and the total Russian supply is
Sk = Sk(Pk)-
"{"he equilibrium is thus such that pg . = pj > p*pp <p*0p > Of 230 ¢ =
0 <Oy Oy > QywPwl) = Oy + Oy < Oy + Qv 2w = Crw = 0-
The changes in surpluses are

d
ACSy = — R [(p;)emﬁrl _ (p*)fme"'l] >0, ©)
eprt1
Sk
APSg =paDg(py) + Piy(1 = )05, x = p*Sg(P*) — / %' (9)dg, (10)
Sr(@*)
d
ACSW —_ w I:(pév)sp,w*'l _ (p*)ED’WH] < 0, and (11)
epw+ 1
Sw egwtl 1
APS =—[ )T = (pyet ] > 0.
e (P5) 12 (12)

We summarize the above results in the following proposition.
Proposition 1 Consider an export restriction that imposes Qf, , = 0< 0}y p- In a symmet-
ric equilibrium, prices and quantities are unique and given by Oiw =0, pwr =pww and

1
dypyyy = Swhyw = Q' and St = Sg(p%,), Q% = St — Q and pl = (%uefa) V.
The implementation of such an export restriction has

! To the extent that there is preferential treatment, Russian production will be lower compared to what we
find, thus lowering Russian consumer gains and overall surplus.
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an ambiguous effect on producer surplus in Russia (given by 10),

a positive effect on consumer surplus in Russia (given by 9),

a negative effect on consumer surplus in World (given by 11),

a positive effect on producer surplus in World (given by 12),

a negative effect on Dy, a positive effect on Qy, y, and a negative effect on Qy, g,
a positive effect on py;.

SO e

The proposition highlights the winners and losers from the restriction, internation-
ally and within Russia. Oil-importing countries (e.g., the EU and India) lose, while pro-
ducer countries (e.g., OPEC) gain. The restriction may also lead to domestic redistribution
within Russia in the sense that oil producers would lose while consumers would experi-
ence a lower price due to excess supply and hence see increased surplus. But whether such
redistribution occurs is theoretically ambiguous due to the ambiguous effect on Russian
producers.

3 Model parameters and quantities

In this section, we present the parameter values used for numerically computing the equi-
libria. Our study focuses on the short-run effects of an export restriction, where we define
short run as less than one year. In Appendix A.1 we also explore long-run results (the rel-
evant parameter choices for the long run are presented there), where we define long run as
between one and three years. The difference in time horizon is reflected in the parameter
values. Typically, elasticities are higher in the long run.

Many of the baseline parameters are equal to the baseline values used in Gars et al.
(2022) and are described and motivated further therein. For elasticities, these include the
elasticity of World oil supply (egy,), which is set to O in the short run, and elasticity of
oil demand (gj,), set at —0.125. For quantities, initial Russian oil supply (Sg(p)) is set at
10.8 Mb/d based on Rystad UCube data for the year 2022 (Rystad 2022b). Rystad data
is also used to construct the Russian supply function further described below. Quanti-
ties of other countries’ oil production and consumption are based on data from the US
Energy Information Administration (EIA) for the year 2022 (EIA 2024) and include total
oil demand (D(p)) at 100 Mb/d. Initial Russian oil supply and total oil demand give oil sup-
ply from World (Sy,(p)) at 89.2 Mb/d. The remaining parameters (dy, d, syy) are chosen
so that quantities are consistent with a baseline oil price (prior to any policy changes) of
USD 100 per barrel. In Appendixes A.1 and A.2, we examine the robustness of our base-
line results for the long run and under different short-run parameters.

Russia’s supply function is a key component in our model. To evaluate it, we use granu-
lar field-by-field cost data from the Rystad Energy UCube database (Rystad 2022b). Fig-
ure 1 shows our resulting short- and long-run supply curves for Russia. The short-run
curve only includes operating expenditures (OPEX), while the long-run curve also includes
capital expenditures (CAPEX). In the short run, CAPEX invested in discovery and devel-
opment of a field is sunk and does not affect the marginal production cost. However, in
the long run, as new fields have to be discovered and developed, CAPEX becomes part
of the marginal cost since the choice whether to develop a new field depends on whether
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the expected future price is enough to cover the capital costs.'> Our supply curves do not
include government take, as we do not differentiate between government and company
profits. We treat all profits as benefiting Russian interests. As of 2023, only 5% of Russian
oil was produced by non-Russian companies (Rystad 2023). Before the invasion this figure
was around 10%. Further, most of the government take is applied at the wellhead. Any
post-tax profits falling to non-Russian companies are therefore small.

For our analysis of the impact on individual countries and groups of countries, we use
EIA data (EIA 2024) for country oil production and consumption (technically EIA cat-
egory Petroleum and Other liquids).

We group countries into those Russia may consider as Friends, Foes, and Neutrals based
on their involvement in the war in the form of economic sanctions, military aid, and dip-
lomatic stance. More precisely, any country that has imposed sanctions on Russia or given
military aid to Ukraine is categorized as Foe (for this we use two data sets from Castellum
(2024), a data provider compiling information on sanctions, among other things). Of the
remaining countries, we categorize as Friends countries that voted against or abstain, or
were absent during voting, on UN General Assembly Resolution ES-11/4 on October 12,
2022 (UN 2022), which demanded that Russia “immediately, completely, and uncondition-
ally withdraw” from Ukraine, as well as declaring that the “sham referendums” in occupied
territories are invalid and illegal under international law.'> Finally, countries that are cat-
egorized as neither Foes nor Friends per the above rules are categorized as Neutrals.

By this categorization, Foes (43 countries) are European countries, the US, Canada,
Australia, New Zealand, Japan, South Korea, and Singapore. Friends (49 countries) include
China, India, and Iran, as well as some other countries in Asia, South America, and Africa.
Neutrals (135 countries) include Saudi Arabia, Brazil, Mexico, Indonesia, the UAE, Iraq,
Egypt, Malaysia, Argentina, and Nigeria, many other countries in the Middle East, Africa,
South America, and many small island states. Other relevant groupings are, of course, pos-
sible, but we deem our approach to roughly capture Russia’s Friends, Foes and Neutrals.
What is important for our analysis is that the largest oil-producing and -consuming coun-
tries are categorized correctly (e.g., the US, the EU, China, OPEC). The most important
borderline cases are probably Turkey (which is listed as Foe by our categorization rules,
even though it buys a significant amount of Russian energy and could be placed among the
Neutrals) and India (which is listed as Friend by our categorization rules but could be cat-
egorized as Neutral). In Appendix A.3 we perform robustness checks on our results under
this and another recategorization of countries.

Figure 2 shows the total production and consumption of the three groups. Foes have a
combined net import dependence of 15.8 Mb/d. This group’s oil production mainly comes
from the US (20 Mb/d), Canada (5.7 Mb/d), and Norway (1.9 Mb/d). Friends have smaller
net imports of 4.2 Mb/d.'* Neutral countries include many large oil-producing countries
and have net exports of 20 Mb/d. The table in the Electronic supplementary material pre-
sents o0il production and consumption in all Friend and Foe countries, whether they have

12 In practice, the transition from short to long run is seamless, marked by a rise in the proportion of new
fields relative to existing ones. Consequently, there is a gradual increase in fields where CAPEX plays a role
in determining profits.

13 While our categorization rule starts by assigning Foes and then Friends, this order does not matter, as no
country that has imposed sanctions or sent military aid voted against, abstained from, or was absent from
the UN-resolution vote.

14 For expositional purposes Russia is included in the Friend group in Figure 2.
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imposed sanctions on Russia, whether they delivered military aid to Ukraine, and how they
voted on the UN resolution condemning the invasion in 2022.

4 Results

We divide our presentation of the results into four parts. First, we discuss effects on Rus-
sian oil producers (Sect. 4.1), followed by effects on Russian oil consumers and the net
domestic effects in Russia (Sect. 4.2). We then turn to effects outside of Russia across
Friends and Foes (Sect. 4.3). Finally, we discuss how the Russian regime would evaluate
the total effects of an export restriction depending on how it weighs the effects on the dif-
ferent parties (Sect. 4.4).

4.1 Would Russian oil producers benefit from an export restriction?

The effects of an export restriction in the short run are depicted in Fig. 3. The upper left
panel shows Russia’s producer-profit losses (from (10), solid line) and Russia’s consumer
surplus (from (9), dotted). The upper right panel shows World oil consumers’ surplus
(from (11), solid line) and World producer surplus (from (12), dotted). The lower left panel
shows total Russian production (solid line), Russian supply to World (dashed-dotted), and
Russian supply to its domestic market (dashed). The lower right panel shows the price of
oil in World and Russia. As can be seen, the export restriction causes a loss for Russian
oil producers and World consumers; and the larger the export restriction, the larger these
losses.

The fall in producer surplus is driven by changes in both the World market and Russian
domestic market. On the World market, reduced Russian exports lead to lower aggregate
World oil supply. This leads to an increase in the World oil price, which benefits the Rus-
sian producers. However, the benefits are offset by losses from reduced export volumes.'>
When exports are reduced, Russia redirects supply to its domestic market, which leads to a
substantial fall in Russia’s domestic oil price (due to low demand elasticity), which drives
the initial substantial drop in Russian producer surplus. For a small export restriction (here
around 10%), Russia hardly reduces its production at all; it simply redirects almost all the
oil to the domestic market as can be seen in the lower left panel. This is because Russia’s
supply curve is such that most of its production is profitable at very low prices. However,
when domestic prices fall below USD 20-25 per barrel, some marginal Russian produc-
tion becomes unprofitable and producers begin to decrease total supply (this can be seen in
the lower left panel where the solid line starts falling and domestic consumption in Russia
increases less fast). The low, almost constant, marginal production cost at these lower lev-
els of production then drives the less steep downward trajectory in producer profits.'® The

15 Reduced Russian exports increase the World price, which benefits Russia with a price reaction propor-
tional to (inverse) demand elasticity and Russia’s market size. But it also reduces Russia’s sales. As a rule
of thumb, when supply elasticity in World is zero, Russian export revenues will decrease if Russia’s market
share is smaller than demand elasticity.

16 Looking at the supply curve in Fig. 1, it is in fact similar to the case where Russia has a constant mar-
ginal production cost around USD 10 per barrel with a hard constraint in terms of maximum capacity. Such
a case would yield similar results to our model’s. There are still, however, some effects in our model driven
by the shape of the actual curve (the highly convex part on the far right). But since that part of the Russian
cost curve is so steep and short, it is barely visible in the figures showing the profit losses.
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sia from Rystad (2022b). The short-run curve includes operating costs (OPEX), while the long-run curve
also includes investment costs (CAPEX). Government take is not included. Field cost and production is for
the year 2022

supply and price reactions are large since, in the short run, supply from remaining World
producers is inelastic.

An export restriction of 10% yields Russian producer-profit losses of USD 293 million
per day (equivalent to around 5% of Russia’s GDP), and a 30% restriction yields losses of
USD 431 million per day (around 7% of GDP). As a reference point, Russian producers’
profits under free trade are USD 1,015 million per day in our model.”

It may be noted that the profit losses from a 10% restriction are much larger than 10%
of USD 1,015 million. The reason is the strong negative price effect for the oil Russia sells
domestically. This leads to a question: Would it be better for Russia to reduce exports with-
out increasing supply domestically? This would be a policy akin to the export restriction
we study but holding domestic supply constant. We study this in Appendix B. Indeed, we
find there that Russian producers lose much less from such a policy, but the net effects in
Russia (i.e., including the positive effects for Russian consumers) are worse.

The baseline results above remain qualitatively unaffected when analyzing long-run out-
comes and alternative parameters for the short run (see Appendices A.1 and A.2). Russian
producers always lose from a restriction, but the profit losses are generally smaller than
what we find in our baseline case.

17 In practice, Russia’s oil profits were USD 581 million per day in 2021, i.e., before the full-scale Ukraine
invasion (Rystad 2022b). The difference from our number here is almost completely explained by the oil
price being around USD 70 in 2021, rather than the USD 100 we use here.
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4.2 Would Russian oil producers and oil consumers on net benefit from an export
restriction?

The producer loss established above is largely compensated for by a gain for Russian
consumers. For a limited export restriction (up to 10%—15%), Russian consumer surplus
increases sharply but then tapers off. This is for two interacting reasons: (1) Russia con-
sumes much less oil than it exports. This means that even a limited diversion of production
from exports will quickly flood the domestic market, which is beneficial for Russian con-
sumers. (2) Demand is rather inelastic in the short run, implying that even a small increase
in supply will sharply lower the price. The combination of these effects is visible in the
lower right panel, where the Russian domestic price falls sharply and flattens out at a very
low level. This shape of the price reaction is what lies behind the Russian consumer sur-
plus in the upper left panel.

Combining this result with the observation that producer profits are decreasing with the
restriction implies that Russian total surplus (consumers’ and producers’) is close to zero,
and in fact positive, for a restriction up to 12%. A more extensive restriction implies net
Russian losses. The joint surplus is maximized for a restriction of around 5%.

This result remains for the long-run analysis (see Appendix A.1), but Russia starts mak-
ing net losses with a smaller restriction. For the short-run parameter perturbations (see
Appendix A.2) the results are similar to those found here, but Russia’s net gains are gener-
ally larger and its losses generally smaller, and the cutoff restriction where gains turn to
losses is larger.

4.3 What are the international impacts of a Russian export restriction?

We next look at the aggregate effects outside of Russia, which are depicted in the upper
right panel of Fig. 3. As established in Proposition 1, World consumers lose from a Rus-
sian export restriction, and this is due to a quantity effect and a price effect, both reducing
surplus for World oil consumers. This loss is large, amounting to USD 589 million per day
(equivalent to 0.22% of GDP) for a 10% export restriction. In parallel, World producers
experience a profit increase of roughly the same value as the World consumer loss—a 10%
Russian export restriction increases World producer profits by USD 547 million per day.
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A Russian supply restriction thus implies redistribution from World consumers to World
producers and from Russian producers to Russian consumers.'®

World consumers (and producers) partly reside in countries that Russia has hostile rela-
tions with, partly in countries that are neutral to Russia, and partly in Russia’s allies. An
interesting question then is how the consumer burden and producer gains are spread across
these groups of countries. This is depicted in the left panel of Fig. 4. Each circle represents
a country and how it fares under a 10% Russian export restriction. The horizontal axis
shows consumer-surplus loss, and the vertical axis producer-profit increase, both relative
to the country’s GDP. Each country’s change in consumer and producer surplus is derived
based on its oil consumption and production (see Sect. 3). The downward-sloping line is a
break-even line; it shows the levels at which consumer loss is precisely equal to producer-
profit increase. A country located below this line is thus one that loses on net, and the fur-
ther to the southwest the country is, the larger the net loss is. The color of the circle shows
whether Russia would consider the country as Foe (red), Friend (blue), or Neutral (gray).
The size of the circle represents the size of the economy. The right panel of Fig. 4 is the
same as the left, but zoomed in around the largest cluster of countries.

Figure 4 suggests that Foes mainly lose from an export restriction—most red circles are
to the southwest of the break-even line-but not uniformly or necessarily by much. For
instance, the US (the largest red circle) makes a slight net gain (it is just above the break-
even line), while several European countries (e.g., the UK, France, and Germany) are at the
bottom of the figure and clearly lose. This holds even more so for Japan and South Korea,
which are located on the far lower left.

Figure 4, however, highlights that several Friend countries also incur a net loss. Most
notably, China is substantially below the break-even line, as represented by the largest blue
circle. Similarly, India (the second-largest blue circle) takes a substantial net loss since its
economy is very oil intensive while its own oil production is small. This implies that a
Russian export restriction, meant to harm the West, will also harm Friends.

But who loses the most: Friends or Foes? Figure 5 aggregates the surplus changes for all
Foes (upper panel), all Friends (middle panel), and Russia (lower panel). Table 1 shows the
change in surplus for Friends, Neutrals, and Foes aggregated and for a few major econo-
mies (the EU, the US, India, China, and Russia). As can be seen from both the figure and
the table, Foes lose more in absolute terms, but less in relative terms, than Friends (Table 1,
bottom row). Of the larger economies, the EU and China are the largest losers in absolute
terms but India shoulders the largest relative impact due to its oil-intensive economy.

4.4 Comparing gains and losses

As we have established, Friends and Foes are harmed by an export restriction, while Rus-
sia’s consumers and producers may enjoy a joint net gain for a small restriction but a loss
for a large restriction. Here we compare the net gains and losses between two groups: those
Russia may want to harm (Foes) and those Russia may want to avoid harming (Russian
producers, Russian consumers, and Friends). Figure 6 shows the absolute (left panel) and
relative burdens (right panel) of an export restriction.

18 The magnitude of these losses is smaller in the long run (see Appendix A.1) since demand and World
supply are more elastic. It is not possible for this study to gauge whether any of the major economies would
be better at adapting in the long run than the others, as long-run elasticities are not reliable enough in our
assessment.
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Fig.3 Results of an export restriction in the short run. Notes: Effects of an export restriction in the short
run (less than one year). x-axis in all panels is extent of restriction

The figure shows that, in absolute terms, Foes lose somewhat more than the groups the
regime may care about as long as the export restriction is not too large. Once the restriction
is larger than about 40%, however, Russia and Friends lose more than the Foes. Taking into
account the economic size of Russia and Friends vis-a-vis Foes, changes this observation.
For a small restriction (up to around 3%), Foes lose roughly as much as Russia and Friends,
but for larger export restrictions the losses of Russia and Friends accumulate much faster
and become substantially larger than those of Foes. The reason is that for larger restric-
tions, Russian producer loss becomes very prominent in relation to Russian GDP.

These results are attenuated in the long run (see Appendix A.1)—in absolute terms, the
losses in Russia and for Friends are generally larger than for Foes, but the result that, rela-
tive to GDP, losses are larger in Russia and Friends holds. The results are also similar
in the short-run robustness checks (Appendix A.2) and when changing the categoriza-
tion (Appendix A.3). But the observation that Russia and Friends lose less than Foes in
absolute terms is strengthened, and the observation that they lose more relative to GDP is
attenuated.

The previous results compared gains and losses across groups as if they all have the
same weight. As discussed in the introduction, depending on the interests of the Rus-
sian regime it may care more about some groups than others. For instance, it may care
more about its producers than its consumers if non-productive interests are strong (Gutt-
man and Reuveny 2014; Batinti and Kopstein 2022). Or it may care disproportionally
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about effects in other countries if destructive interests are important (Yakovlev 2021;
Hebert and Krasnozhon 2024). We are here interested in what weight is needed on each
of these groups for the effects of an export restriction to be considered net beneficial by
the regime. Figure 7 shows what weight is needed on Russian producers, Russian con-
sumers, and international interests, respectively, to be considered net beneficial by the
regime. More precisely, Russian producers have a weight normalized to 1, the vertical
axis represents the weight on Russian consumers, and the horizontal axis represents the
weight on international interests. The international interests consist of losses for Foes
less losses for Friends. Each line represents break-even weights for a particular level
of export restriction: 5%, 10%, and 20%. For example, to the right of the 5% line are
weight combinations such that the Russian regime would consider a 5% restriction net
beneficial.

A few interesting insights can be illustrated with Figure 7. For instance, if the regime
puts no weight on its consumers (along the bottom of the figure), then it would need to
put a weight higher than 14 on harming Foes (net of Friends’ losses) for a restriction of
5% to be net beneficial, higher than 11 for a 10% restriction, and higher than 7 for a 20%
restriction. In other words, if the Russian regime does not care about how its firms and
households fare with more oil, the international effects have to be around an order of
magnitude more important than its own oil profits.

At the other end of the spectrum, if the regime does not care at all about international
effects (along the vertical axis in the figure), to motivate any restriction it would need to
put a roughly equal weight on its consumers as on oil producers.

Finally, almost all parts of the lines reside to the northeast of a hypothetical triangle
connecting the weights of 1 on each axis. This means that the Russian regime needs to
put more joint weight on its oil consumers and the international arena than on its own
producers to motivate export restrictions. The exception is for a 5% or 10% restriction,
which can be motivated if a weight close to 1 is put on Russian consumers.

5 Discussion and limitations

We here discuss a number of limitations of our modeling approach and the extent to which
our results would hold beyond the strict interpretation of short-run effects in the pre-inva-
sion period.

First, our model excludes intertemporal production optimization a la Hotelling (1931)
and as applied by Konrad and Thum (2023) in a recent related paper. Second, our model
is calibrated to the pre-invasion world oil market and does not explicitly include post-
invasion changes such as oil sanctions on Russia. Even though these two limitations might
affect the details and precision of our results, we do not deem them to alter our main results
and conclusions: (1) Russian producers lose substantially from a Russian export restriction,
but this is partly offset by gains for Russian consumers; (2) global consumers lose from
a Russian export restriction; (3) comparing losses and gains across groups and alliances,
Russia and its allies lose at least as much as Russia’s foes from Russian export restriction.
We explain why below.

Beginning with intertemporal effects, what would happen to our conclusion if we
included the possibility that Russia can sell later the oil it withholds under an export restric-
tion? Suppose that Russia can physically extract and sell its oil whenever it wants (the
implicit assumption of Hotelling 1931; and Konrad and Thum 2023). Then, if a restriction
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Fig. 4 Effects of a Russian export restriction on producers and consumers across countries. Notes: Effects
of a 10% export restriction in the short run (less than one year). Horizontal axes in both panels show change
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equivalent to a 45-degree line where consumer losses and producer gains are equally large. Red circles rep-
resent Foes; gray, Neutrals; and blue, Friends

was imposed today, more oil would be on the market later. This would recover some of
Russia’s producer losses, but it would also mean that Russian consumer gains would be
much smaller since the export restriction would not lead to higher domestic supply and
lower prices. Furthermore, it would depress the global oil price later, which would benefit
global consumers (and harm Russian producers). In other words, the respective gains and
losses would be scaled down for all groups, thus somewhat changing Results 1 (Russia
now loses less) and 2 (global consumers now lose less) but not Result 3, which is about
relative gains and losses. In the extreme, with perfect capital markets and no physical con-
straints (Konrad and Thum 2023), all groups (consumers and producers in all countries)
would be completely indifferent between different Russian extraction paths. But that this
is the case is refuted by previous research: Profits do not grow at the rate of interest, and
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more generally the Hotelling model does not have empirical support;'® and producers and
consumers are not indifferent about when to produce and consume.?

A key explanation for why the world oil market is not behaving according to Hotelling’s
appealing theory can be found in the geological and practical realities of oil production. In
reality, an oil producer cannot simply shut down an oil well or field and then produce at

19" Although elegant and theoretically appealing, empirical support for the Hotelling model in historical oil-
market data is, at best, mixed (Lin and Wagner 2007; Slade and Thille 2009; Hart and Spiro 2011; Spiro
2014; Atewamba and Nkuiya 2017; Wachtmeister 2020).

20 This is evident from very low supply and demand elasticities (see Sect. 3) and from the political salience
of high fuel prices (Cummings et al. 2024).
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Table 1 Short-run international impacts of a 10% export restriction

Foes Neutrals Friends EU usS India China  Russia

Consumer-surplus change —283 -131 -170 —68 -122 =31 -92 299
MUSD/day

Producer-profit change -188 258 100 6 125 6 31 -293
MUSD/day

Net change MUSD/day -95 127 =70 -62 -2 =25 61 5

Net change relative to -0.06% 0.33% -0.10% -0.14% -0.00% -0.27% -0.12% 0.09%
GDP

Change of consumer surplus in the short run (less than one year) due to an export restriction. GDP data
(converted to MUSD per day in 2022) from the International Monetary Fund. Oil consumption and produc-
tion data for 2022 from EIA. That the first three rows do not always add to zero is due to rounding of first
decimal

double the speed the next year. Installed production capacity and reservoir pressure mean
that when in operation, there is roughly a constant or somewhat-declining speed of produc-
tion from any oil well or field (Jakobsson 2012; IEA 2008). Russian oil production (besides
its minor OPEC+ production cuts) can therefore be thought of as a fully open tap. One can
reduce the flow but not increase it beyond the fully open setting (without further invest-
ment with multiyear lead times). This means that if Russia stops or reduces production in
an oil well for a year (due to an export restriction), it effectively delays the whole extraction
profile of that well by a year. If we simplify and assume a constant production level, then
instead of producing X barrels from the well today, Russia produces those X barrels at the
end of the well’s lifetime. A typical field lasts for 20-30 years or more. Assuming Rus-
sia has access to capital markets and noting that the oil industry discounts profits at 10%
per year (Harden 2014), the value Russia can recover by selling the oil later is very small
(e.g., 0.9 ~ 12%). The constant-production case, as previously mentioned, is a simplifica-
tion. In practice, oil fields can last much longer than 30 years (strengthening our claim) but
have a declining production profile after their initial plateau production phase (weakening
our claim). Furthermore, shutting down an oil well is associated with costs and risks of
damaging equipment and productivity of the reservoir (strengthening our claim; see SPE
2020, and Kennedy 2022), and postponing production would depress the oil price at that
later point in time (strengthening our claim) as mentioned earlier. To summarize, we find
it appropriate for our purposes to exclude intertemporal considerations. Should we include
them, our main results would still remain relatively robust.

The second limitation concerns whether our pre-invasion calibrated model is adequate
for evaluating post-invasion oil-market effects. Would our main results change if we con-
sidered the changes that have happened to the oil market since then? In our judgment, no.
First, since the invasion, Russia has lost access to international capital markets, so the
Hotelling (1931) and Konrad and Thum (2023) mechanisms are now weaker. Practically,
the Russian government is facing an interest rate of roughly 15%—20% (Trading Economics
2025), so borrowing with later production as collateral (Thum and Konrad’s mechanism),
using our previous illustration, is worth 0.852° = 4% of the current value of production. We
further deem it unlikely that anyone today would be willing to lend Russia money with oil
many years down the line as collateral.

Next, consider the post-invasion changes in the oil market and how they would affect
our results. Following the invasion, the oil market underwent immediate and extraordinary
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changes, including voluntary self-imposed “sanctions” or restrictions by Western market
participants, leading to a shift in Russian exports from Western countries to mainly India
and China as well as discounts on Russian oil (Spiro et al. 2025; Kilian et al. 2024). This
happened long before any formal sanctions were implemented. The formal sanctions in the
form of the EU import embargo and the G7 price cap reinforced and partly locked in these
early changes, reinforcing the discount on Russian oil through increased bargaining power
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of buyers and higher transport cost due to longer routes and a tighter tanker market (Spiro
et al. 2025).

Since Russia has sold its oil mainly to India and China since the invasion, and at a
discount, this means that if Russia restricted exports after the invasion it would harm its
own friends, thus strengthening Results 2 and 3. Furthermore, if the price cap was fully
enforced, it would imply that Russian producers would not benefit from a price effect if
exports are restricted (Wachtmeister et al. 2023). So far, the price cap is not working as a
price cap due to Russian circumvention and weak enforcement (Kilian et al. 2024; Spiro
et al. 2025; Wachtmeister et al. 2023). Instead, the price cap and the import embargo jointly
work by decreasing Russian profits due to the discount on Russian oil (more expensive
transport and buyers’ bargaining power). This means the producer losses would be some-
what greater and Result 1 would be strengthened if these sanctions’ effects were included.

Besides the two major points above (intertemporal dynamics and pre-invasion model
calibration), our approach entails the following more narrow limitations. First, we do not
consider transport costs and export destinations. This is equivalent to assuming that buy-
ers and sellers can rotate freely, so that if Russia tries to target an export restriction to,
say, Europe, then, say, OPEC redirects some of its China-bound exports to instead go to
Europe, until an equilibrium is found. This is innocuous as long as transport distance and
costs do not matter. To some extent they do, particularly after the invasion and given the
sanctions-related effects on the oil and tanker markets (Spiro et al. 2022). But we consider
these to be of secondary importance to our quantitative results.

Second, we focus on Russian policy, so we do not explicitly model strategic interac-
tions. Hence, we do not explicitly model the game and equilibria of the warring parties as
the literature on sanctions and warfare does.?! Likewise, we do not model deterrence and
repeated games (Konrad and Skaperdas 1997; Kreps and Wilson 1982; Rasmusen 1988;
Dixit 1980). Instead, we focus on the economic consequences of a single export reduc-
tion. This analysis of the winners and losers from such a measure is the first step for any
extended analysis with strategic components. It may be noted that, following the literature
on rent extraction and dissipation (see Tullock 1967, Krueger 1974, and Tollison 2012, for
a review), the producers’ losses we find are in one respect a lower bound. When some of
the Russian oil can be sold internationally at a high price, while part of it has to be sold
domestically at a very low price, this will likely create competition among oil producers
over who will get access to the lucrative exports. This competition can create non-negligi-
ble tensions and incur costly efforts among the oligarchs. We do not model this aspect, nor
do we quantify the tensions that may arise between oil-extracting oligarchs, who lose from
an export restriction, and oligarchs whose business uses oil as an input.

Third, there are other, oil-specific, effects we do not model explicitly. Monopoly power
(Golombek et al. 2018; Huppmann and Holz 2012) is not modeled explicitly but is implic-
itly included in the supply elasticities we use, which are based on historical estimates. We
also do not explicitly model investment decisions in oil exploration or the risk of expropria-
tion (Jaakkola et al. 2019; Stroebel and Van Benthem 2013; Ludwig 2012) or the facts that,
intertemporally, depletion of oil stocks in Russia may make it more expensive to find new
fields and that there are capacity constraints (Farzin 1992; Jakobsson 2012; Venables 2014;
Okullo et al. 2015; Anderson et al. 2018). However, these aspects are partially captured
in the long-run simulations, where investment is part of Russia’s marginal-cost curve (see
the robustness checks in Appendix A.2). Our study thus mainly focuses on the short-run

21 For a literature review on sanctions, see Kaempfer and Lowenberg (2007); for game-theoretic analysis of
sanctions on Russia, see, e.g., Richman and Ayyilmaz (2019); Sturm (2022); Spiro (2023).
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effects, considered as those within the span of one year. Because of this, the base-case
price elasticities we use are low, based on empirical estimates (Gars et al. 2022). In par-
ticular, the non-Russian supply elasticity is set to O in the short run. This corresponds to a
hypothetical scenario with no inventory draw, no use of spare capacity by OPEC countries,
and a time frame below six months, where a market-driven US shale response is still low.
Thus, in this respect it represents a sort of best-case scenario for Russia. In Appendix A we
present results with different supply and demand elasticities for the short-term analysis and
an analysis using long-term elasticities. Our main results are roughly unchanged.

A further limitation is that our model does not include a refining component and does
not differentiate between oil in the form of crude oil and refined products. Accordingly,
we use the same price for crude oil as for consumed products. In reality, product prices
are higher than crude-oil prices due to refining costs and margins. Product prices also vary
between countries due to different consumption taxes and regional market dynamics. Fur-
ther, we also use the same demand elasticity for all countries. Nevertheless, since product
prices are closely correlated with crude-oil prices, our model should capture the overall
dynamics, even if it lacks some specific details.

6 Conclusions

This paper has analyzed the winners and losers from a potential Russian export restric-
tion using parsimonious modeling of the oil trade and detailed data on Russia’s production
costs. Our modeling focuses mainly on the short-run effects, considered as those within
one year. Based on the analysis we conclude that Russian producers would make substan-
tial profit losses from an export restriction, even though the export restriction would raise
the world oil price. An export restriction of 10% would, in our baseline scenario, imply
profit losses of around USD 290 million per day, equivalent to around 5% of Russia’s GDP.
A 30% export restriction would increase the losses to around USD 430 million (7% of
GDP). But the upside for Russia is that an export restriction would benefit its consumers
of oil (firms and households), as they would get access to more oil at a lower price. If the
regime cares equally about the Russian consumers and about Russia’s oil profits, an export
restriction up to 12% could be in its interest since it implies a net gain. One way for the
regime to decrease the profit losses would be to reduce production by the same amount
as it reduces its exports. This is because the largest profit losses (especially for a limited
export restriction) arise due to the plummeting domestic oil price, as the oil meant for
exports ends up on its domestic market. We analyze this too, in a scenario where domestic
sales are held constant. Here we find that the profits still fall with an export restriction but
much less than if the oil can be directed to the domestic market. So if the Russian regime
does not care about its consumers, one way to make an export restriction operational is to
also cut production.

The international effect of an export restriction is that World consumers lose while
World producers gain through the increasing oil price as the global supply of oil falls.
Some of these consumers and producers reside in countries Russia considers its foes,
while others reside in countries Russia considers its friends. Yet others may be consid-
ered neutral. Taking into account each country’s consumption and production of oil, and
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categorizing them as Friends, Neutrals, and Foes,?? we find that Foes lose more in abso-
lute terms than Friends, at least for non-extreme export restrictions. However, relative to
their economic size Friends lose more than Foes, largely because the Friends have more
oil-intensive economies. There is scarcely any way for the Russian regime to avoid this, at
least in the short run. Of course, Russia could try to compensate its international Friends
by, for example, offering them cheap oil. But that would exacerbate its own profit losses
even more.

A Robustness

We will here check the robustness of the following results found in our baseline case:

—_

Russian producers never gain from an export restriction;

2. Russian net surplus is positively affected by a small restriction but negatively affected
by a large restriction;

3. In absolute terms, Russia and Friends lose less than Foes, at least for a small export
restriction and;

4. Inrelative terms, Russia and Friends lose more than Foes, and more so as the restriction

becomes larger.

To study the robustness of these findings, we make three types of changes. The first
change (in A.1) is that, instead of our preferred parameter choices in the short run,
we use our preferred parameters for analysis in the longer run (to be thought of as if
an export restriction lasts for 1-3 years). The second type is perturbing combinations
of parameters in the short run (in A.2). The third type (in A.3) is recategorizing some
of Friends and Foes for (quantitatively important) countries where categorization is
ambiguous from a broader perspective.

A.1 Long-run analysis

We here change most of the parameters to make the analysis for a longer-run case (here
interpreted as 1-3 years). This entails Russian supply which includes CAPEX+OPEX
(instead of just OPEX in the short-run analysis) from the Rystad (2022b) database;
World oil supply elasticity of 0.13 (instead of O in the short run); demand elasticity of
-0.45 (instead of -0.125 in the short run). See Gars et al. (2022) for motivation of these
choices. We keep the baseline quantities unchanged. These changes still give the same
baseline price of USD 100 per barrel as used in our baseline analysis.

Figure 8 shows the long-run results alongside the results of the other robustness
checks. The solid black lines show the baseline results and the dashed black lines show
the long-run results. The upper left panel shows that result (1) —that Russian produc-
ers lose from any export restriction —holds in the long run but the losses accumulate
slower than in the short-run baseline. The upper right panel shows that result (2) —that
Russian aggregate surplus (CS, + PSy) is hill shaped, taking on positive values for a

22 Based on their involvement in sanctions against Russia, their military aid to Ukraine, and their diplo-
matic stance.

@ Springer



Public Choice (2025) 205:387-417 411

sufficiently small export restriction and negative values for a larger restriction —holds
also in the long run. The difference to the short run is that the maximum of the joint
surplus occurs at a lower restriction here, and that the net surplus change is negative at
a lower export restriction. The lower left panel shows that result (3) —that in absolute
terms losses in Russia and Friends are smaller than those in Foes —does not really hold
in the long run. It is only for a small restriction (at most around 10%) that the Foes’
losses are larger. After that, Russia and Friends start losing substantially more. Simi-
larly, the right panel shows that result (4) — In relative terms Russia and Friends lose
more than Foes, and more so as the restriction becomes larger — holds also in the long
run but is somewhat attenuated compared to the short run.

A.2 Short-run parameter perturbations

We here report robustness checks of changing the parameters while, conceptually, remain-
ing in the short run. We consider the following parameter changes: base price of USD 80
per barrel (instead of 100 as in our baseline); demand elasticity of -0.06 (instead of -0.125
in the short-run baseline); adding USD 10 per barrel in extraction cost uniformly for all
fields.”* We simulate all possible combinations of the parameter perturbations and those in
our baseline, in total 23 simulations.

Figure 10 shows the results. The first result (“Russian producers never gain from an
export restriction”) is investigated in the upper left panel. Each gray solid line represents
a combination of parameters in a single simulation. The thicker black line represents our
baseline parameters. As can be seen, Russian producers always lose from an export restric-
tion compared to no restriction. Thus, qualitatively, our baseline result holds. Quantita-
tively, Russian producer losses are generally larger for a small restriction, but lower for a
larger restriction than in our (preferred) baseline parameter setting.

The second result (“Russian net surplus is positively affected by a small restriction
but negatively affected by a large restriction”) is investigated in the upper right panel of
Fig. 8. As can be seen, this statement holds qualitatively for any parameter combination.
But again, quantitatively, Russian surplus is mostly higher than in our (preferred) baseline
parameter setting. For some combinations, net surplus change is positive even for a very
extensive export restriction, such as 40-50%.

The third result (“In absolute terms Russia and Friends lose less than Foes, at least for a
small export restriction”) is investigated in the lower left panel of Fig. 10. As can be seen,
the statement holds qualitatively for any parameter combination. Quantitatively the result
is amplified, as the surplus difference is larger in Russia’s favor in most of the simulations.

Finally, the fourth result (“In relative terms Russia and Friends lose more than Foes, and
more so as the restriction becomes larger”) is investigated in the lower right panel of Fig. 8.
As can be seen, also this statement holds qualitatively for any parameter combination but
quantitatively the result is somewhat weaker as the gray solid lines are generally less nega-
tive than the black solid line.

A.3 Categorization robustness

We here use our baseline (i.e., preferred) short-run parameters but make two changes to the
categorization of countries. In the first, we let India and Turkey be categorized as Neutral

23 For larger elasticities than those considered here, see the long-run robustness check.
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Fig.8 Robustness. Notes: The black solid line in each panel represents the baseline parameter setting. The
black dashed line represents the long-run simulation. The dotted lines represent robustness for when coun-
try categories are changed. Each of the solid gray lines represents a set of parameter perturbations for the
short-run analysis

(instead of Friend and Foe respectively). The results for this case are shown in the lower
panels in Fig. 10 (the results in the upper panels are not affected by the categorization)
using a dotted black line. In the second change of categorization we let all BRICS+ coun-
tries be categorized as Friends. Apart from Russia these countries include Brazil (Neutral
in baseline), India (Friend), China (Friend), South Africa (Friend), Iran (Friend), Egypt
(Neutral), Ethiopia (Friend), and the United Arab Emirates (Neutral). All these countries
are categorized as Friends in this robustness. The results for this case are shown in the
lower panels in Fig. 8 using a dotted gray line.

Using these alternative categories emulates the baseline observation (3) that Russia
and Friends make a smaller absolute loss (lower left panel). Under these categories, the
difference generally becomes smaller. This is because in the first perturbation, a large net
importer (India) is no longer part of Friends and in the second because some large net pro-
ducers (Brazil and UAE) are now part of Russia’s group of Friends.

The baseline result (4), that Russia and Friends make larger losses as share of their GDP
compared to Foes, roughly holds also under these perturbations. But for a small export
restriction the Foes lose more.
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Fig.9 Constant domestic supply. 400
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We here change the model slightly. We still let the export restriction be represented by an
exogenous reduction in exports compared to free trade. But we do not let supply to Russia’s
domestic market adapt, instead we assume Sg » to be fixed at the same level as in free trade.
Note that all the results pertaining to World prices, World consumption and World supply
are the same as in our baseline, because S W.R is the same. Further note that, since domestic
supply is constant, Russia’s domestic price equals that in free trade p, = p* and that Rus-
sian consumer surplus is the same as in free trade.

The total supply reduction of Russia is now simply the export restriction O‘Q:V, z Thus,
letting superscript d represent the model with constant domestic supply, the producer prof-
its in Russia are

(A-a0)Qj, ,+0% ¢
APS§=p DY)+ - 00 ') - [ 5o
Sr(P*)

Finally, since nothing changes in the domestic market, this type of export restriction does
not affect Russian consumer surplus compared to free trade. This means that the change in
producer surplus in Russia captures the change in total surplus in Russia.

The results of such a model (with the same parameters as in the baseline case) are pre-
sented in Fig. 9. The gray lines represent the baseline model. The black line shows the
change in producer surplus (and also total change in Russian surplus) under an export
restriction (@) when holding domestic demand fixed. The change in domestic consumer
surplus is zero and thus not shown in the figure.

We can first note that the producer loss is now much smaller than in the baseline model
—the solid black line is much higher than the solid gray line. This is because this policy
does not lead to a collapse in the domestic price in Russia as in the baseline model. Put
differently, this illustrates the point that, at least for a small restriction, the brunt of the pro-
ducer loss in the baseline model comes from the falling domestic price.
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Second, we can note that Russian producers still make a loss - the black line is generally
below zero. This is because the global price reaction py, is not strong enough to compen-
sate for the falling export quantity —Russia is not a large enough producer and demand elas-
ticity is not low enough to imply a stronger price than quantity effect for Russia.

Third, the black line is below the dashed-dotted gray line, implying that total Russian
surplus is here lower than in the baseline model. This result is intuitive because the domes-
tic trade is not allowed to adapt to the export restriction. This gives the producers an edge
(they realize a form of monopoly profits on the domestic market) but there is a loss in total
welfare. Hence, if the regime mainly has non-productive preferences (Guttman and Reu-
veny 2014; Batinti and Kopstein 2022) or destructive preferences (Hebert and Krasnozhon
2024) so as to not care about Russia’s own businesses’ and households’ consumption of oil,
this form of export restriction (with fixed domestic supply) is likely more tempting.
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