
The Declining Impact of Geopolitical Oil Supply
Disruptions on the U.S. Economy*

Lutz Kilian† Michael D. Plante‡ Alexander W. Richter§

September 4, 2026

ABSTRACT

It is widely believed that the U.S. economy has become less vulnerable to geopolitical oil

supply disruptions, yet the extent of this change and the underlying economic mechanisms

remain an open question. This paper develops a two-country model of the U.S. economy and

the rest of the world with large geopolitical oil supply disruptions. We find that the response

of U.S. real GDP growth to a 15% disruption in global oil supplies today is about one-fifteenth

of what it would have been in 1980. The declining impact is driven by the interaction between

the U.S. becoming a net oil exporter and the reduction in the oil expenditure share. Neither

change alone can explain the full decline. Recalibrating the model for Europe, we find that

the U.S. response today is only one-fourth of the European response, reflecting the continued

reliance of Europe on oil imports.
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1 INTRODUCTION

As the Iran War disrupted oil exports from the Persian Gulf and raised the West Texas Intermediate
(WTI) price of crude oil as high as $115 per barrel in early April 2026, policymakers immediately
recognized the potential for an extended conflict in the Middle East to reduce economic activity
and raise inflation both in the U.S. and abroad.1 The 2026 disruption of global oil supplies has been
more than twice as large as the peak disruption during the 1973 oil crisis, which was the largest
geopolitical oil supply shortfall on record before 2026 (see Figure 1). Thus, it is natural to expect
the Iran War to cause a major reduction in U.S. GDP growth.

Figure 1: Peak shortfalls in global oil supply during major geopolitical events
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Source: Energy Information Administration, crude oil production. Historical data are from the International
Energy Statistics database, and the 2026 Iran War estimate is from the August Short-Term Energy Outlook.

There are also reasons to expect the U.S. economy to be less exposed to such events today than
in the 1970s and 1980s. For example, Federal Reserve Vice Chair Jefferson stressed in March
2026 that “when economists discuss oil price shocks in the U.S., the example is often the events
of the 1970s. While informative, it is important to understand that the U.S. is in a very different
position relative to a half-century ago.” The view that the U.S. is far better positioned to absorb this
shock than in the past is shared by many market observers.2 It has been widely noted, for example,
that the shale oil revolution has allowed the U.S. to greatly reduce its dependence on imports of

1See, for example, “Economic Outlook and Energy Effects,” speech by Federal Reserve Vice Chair Jefferson
at the Global Perspectives Speaker Series, Federal Reserve Bank of Dallas, March 26, 2026, https://www.
federalreserve.gov/newsevents/speech/jefferson20260326a.htm.

2Examples include Macrobond, “Global Energy–Shock Intensity High, Spillover Contained,” May 1, 2026 and
Goldman Sachs U.S. Daily, “The Labor Market Impact of the Oil Shock,” March 26, 2026.
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Figure 2: Structural changes in the U.S. dependence on oil, 1980–2024
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Sources: U.S. Energy Information Administration, International Energy Statistics database and the State
Energy Data System; Bureau of Economic Analysis, National Income and Product Accounts.

crude oil and refined products (e.g., Kilian, 2016). Whereas the U.S. economy had been a major net
importer of oil and oil products since the 1970s, the U.S. became a net exporter in late 2019, if only
by a small margin (see Figure 2a). In addition, crude oil and oil product expenditures as a share
of U.S. GDP substantially declined from a high near 8% around 1980 to 3% in 2024, consistent
with the U.S. economy having become more service oriented (see Figure 2b). At the same time,
the household share in U.S. oil consumption has grown relative to industry (see Figure 2c) and the
U.S. share of world oil consumption has declined from 27% to 20% (see Figure 2d).

We introduce a two-country nonlinear real business cycle model of the global economy to ex-
amine the importance of these changes. One country is the U.S. and the other is the rest of the world
(ROW). Both countries supply oil to the global market, hold oil inventories, and trade goods in-
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ternationally. Households consume oil, and oil is also used as an intermediate input in production.
GDP is measured as the sum of domestic non-oil value added and oil income. We pay particular at-
tention to constructing chain-weighted measures of real GDP, since oil supply disruptions generate
large movements in the relative price of oil that matter for how output is measured.

A key innovation relative to most existing models of oil supply shocks is that our model incor-
porates large geopolitical oil supply disasters, building on the closed-economy models of Olovsson
(2019) and Kilian et al. (2026). These disasters make the model highly nonlinear, which is essen-
tial for capturing the economic effects of a disruption of the scale observed during the 2026 Iran
War. The model is calibrated separately to three time periods—the average over 1985–2019 (our
baseline), 1980 (past), and 2024 (present)—allowing us to compare the transmission of geopoliti-
cal oil supply disruptions before and after the structural changes documented in Figure 2. The year
1980 represents a natural worst-case benchmark, as the U.S. oil expenditure share peaked around
that time and the U.S. was a large net oil importer.

A useful experiment is to compare the effects of a disruption of 15% of global oil supplies
today, as occurred after the outbreak of the Iran War in 2026, to the effects of the same disruption
if it had occurred in the past. Whereas our model implies that such a disruption in 1980 would have
caused annualized U.S. real GDP growth to decline by 4.4 percentage points, the same event today
reduces growth by only 0.26 percentage points, a more than fifteenfold reduction.3 Even relative
to the average U.S. position in the oil market from 1985–2019, there is a sixfold reduction in the
GDP impact. This finding is robust to a wide range of alternative parameter values in the model.

Counterfactual analysis shows that the decline in U.S. sensitivity reflects an interaction effect
between the U.S. becoming a net oil exporter and the decline in the oil expenditure share. Setting
either moment to its 1980 value alone has a modest effect. For example, a higher oil expenditure
share alone amplifies the cost of higher oil prices, but the income gain from net oil exports provides
a large offset. Alternatively, a shift to being a net oil importer alone eliminates that offset, but the
adverse effect is mitigated by the lower oil expenditure share today. When both moments are set
to their 1980 values, however, the two channels reinforce each other and can explain nearly all of
the reduced impact on GDP.

Our analysis demonstrates that the contraction in the U.S. used to be similar to that in the rest of
the world in 1980, but this is no longer the case. A global oil supply disruption of 15% today causes
a decline in annualized real GDP growth of 2 percentage points in the rest of the world, compared
with only 0.26 percentage points in the U.S. This finding not only matters for understanding the
global transmission of the oil supply disruption caused by the 2026 Iran War, but also helps to

3Our prediction of a 4.4 percentage point reduction in U.S. real GDP growth in 1980 may appear large. Of course,
the world never experienced a geopolitical supply disruption as large as 15% prior to 2026. For example, the disruption
caused by the outbreak of the Iran-Iraq War in late 1980 only amounted to 4% of global oil supplies. Our model implies
that the latter event reduced U.S. real GDP growth by about 1.2 percentage points at an annualized rate.
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understand where the destruction of oil demand required to restore equilibrium in the global oil
market will come from, as oil inventories are drawn down.

The structural changes documented in Figure 2 also make the U.S. economy less responsive to
geopolitical oil supply disruptions than many other countries. For example, Europe, Japan, South
Korea, and China heavily rely on imports of crude oil and refined products to sustain their growth.
This observation led Energy Secretary Wright to argue that the U.S. is in a better place to deal
with the current crisis than other countries.4 Similarly, then-Federal Reserve Chair Powell stressed
that the U.S. is “an oil exporter, so we’re not feeling the same kind of pain . . . that economies in
Western Europe and, certainly, in Asia are feeling,” but how much more advantageous the U.S.
position really is has not been quantified.5 We address this question by considering a variant of
our two-country model where one country represents Europe and the other is the rest of the world.
We calibrate this model to match key features of the European economy, taking into account that
Europe has experienced a decline in the oil expenditure share similar to the U.S. but has remained a
large net oil importer. Our analysis shows that while the impacts of a large geopolitical oil supply
disruption on European and U.S. GDP were similar in the past, the decline in European GDP
today is 4–5 times larger than the decline in U.S. GDP, reflecting the continued dependence of the
European economy on oil imports.

Finally, we evaluate the quantitative predictions of our model on oil spot, futures, and options
prices in the wake of the 15% disruption in global oil supplies caused by the 2026 Iran War.
The model nearly matches the average spot price observed during March–May 2026. The model-
implied oil futures prices largely line up with those observed in the oil futures market and the model
matches the shape of the oil futures curve. Moreover, the model-implied risk-neutral oil price
density captures key features of the option-implied density derived from WTI crude oil options,
both at the front end and at the one-year horizon. Our evidence suggests that markets have priced in
a scenario in which oil production slowly recovers from the shortfall of 15% of global oil supplies
observed in the initial quarter.

The model also fits the data along other key dimensions. For example, the model-implied oil
supply and demand elasticities and the U.S. inventory drawdown are in line with the patterns in the
data following the outbreak of the war. We show that without the oil inventory drawdown, the oil
price would have risen by 262% in March–May 2026 rather than 67%, and the entire path of real
GDP growth would have differed. This helps explain the comparatively modest oil price response
in the initial months of the war. We also highlight that a more persistent oil supply shortfall would
have caused a sustained increase in the price of oil with the WTI price reaching $157 per barrel

4Fox News interview, March 12, 2026, https://www.foxnews.com/video/6390791113112.
5Federal Open Market Committee press conference, April 29, 2026, https://www.federalreserve.gov/

mediacenter/files/FOMCpresconf20260429.pdf.
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after a three-quarter disruption.

Related Literature Our work relates to several strands of the literature. First, we build on a
literature that models the transmission of oil supply shocks using dynamic stochastic general equi-
librium (DSGE) models. The two-country framework we employ is most closely related to Backus
and Crucini (2000) and Bodenstein et al. (2011), who study the international transmission of oil
supply shocks in linearized open economy models.6 Allowing for multiple countries is essential
for understanding how the structural transformation of the U.S. oil sector has changed the U.S.
exposure to these shocks relative to the past and relative to the rest of the world. A key departure
from this literature is that our model incorporates large, infrequent oil supply disruptions and is
solved nonlinearly. We draw on the disaster risk framework introduced by Barro (2006, 2009)
and Gourio (2012) that was adapted to oil markets in Olovsson (2019) and Kilian et al. (2026).
Our innovation is to incorporate oil supply disasters that originate in the rest of the world into a
two-country model, consistent with current and past major geopolitical oil supply disruptions.

Second, our work relates to a strand of the empirical literature that examines possible structural
changes in the transmission of oil price shocks to the U.S. economy. Prominent examples are
Edelstein and Kilian (2009), Blanchard and Riggi (2013), and Baumeister and Kilian (2016). There
are also studies that use time-varying coefficient models to examine the declining importance of
various oil market shocks on the economy (e.g., Baumeister and Peersman, 2013; Bjørnland and
Skretting, 2024; Känzig et al., 2026). A key difference of all these studies from our work is that
they do not focus on geopolitical oil supply shocks. Nor are existing empirical models designed to
uncover interaction effects of the type that are central to our result.

Finally, a closely related literature has used DSGE models to understand the changing role of
oil in explaining U.S. macroeconomic outcomes. Examples include Blanchard and Galı́ (2010),
Nakov and Pescatori (2010), Katayama (2013), and Melek et al. (2021). Our work shares with
this literature the focus on structural change but differs in three key respects. First, none of these
papers model oil inventories, which play an important role in the adjustment to geopolitical oil
supply disruptions. Second, by calibrating the model separately for different time periods, we
directly quantify how the oil trade balance and other structural changes alter the effects of major
oil supply disruptions. Third, we model geopolitical oil supply disruptions as rare disasters, which
is essential for capturing the unprecedented disruption observed during the 2026 Iran War.

Outline The remainder of the paper is organized as follows. Section 2 introduces a two-country
model of the global economy subject to geopolitical oil supply disruptions. Section 3 discusses
the calibration and model fit. Section 4 examines how the macroeconomic effects of geopolitical

6Other examples of multi-country DSGE models with oil include Bodenstein et al. (2012), Lippi and Nobili (2012),
Balke and Brown (2018), Bergholt et al. (2019), Ferrero and Seneca (2019), and Melek et al. (2021).
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oil supply disruptions have changed over time. Section 5 identifies the main drivers of the reduced
impact of these disruptions on U.S. real GDP. Section 6 contains a case study of the 2026 Iran
War. It also examines the role of oil inventories and the U.S. oil supply response. Section 7
shows how well the model matches oil spot, futures, and options prices after the outbreak of the
war and shows how the evolution of oil futures prices may be interpreted in light of the model.
Section 8 recalibrates the model for Europe and compares the sensitivity of the European economy
to geopolitical oil supply disruptions with that of the U.S. The concluding remarks are in Section 9.

2 A TWO-COUNTRY MODEL WITH OIL SUPPLY DISASTERS

This section introduces a two-country real business cycle model augmented to include oil produc-
tion and oil storage. Let country j ∈ {1, 2} denote the U.S. and the rest of the world. Each country
produces a tradable good. Oil is used as an intermediate input by firms in both countries, and it is
also consumed directly by households. Both countries produce oil. The structure of each country
is symmetric, with the calibration allowing for differences in size, oil endowment, and oil intensity.

2.1 FIRMS A representative firm in country j hires labor nj,t, rents capital kj,t, and purchases
oil oj,t to produce a single tradable output good yj,t. Following Hassler et al. (2021), production
combines value added vj,t and oil through a constant elasticity of substitution (CES) technology,

yj,t = yj,0

[
(1− αj)

(
vj,t
vj,0

)1−1/σ

+ αj

(
oj,t
oj,0

)1−1/σ
]1/(1−1/σ)

, (1)

vj,t = (aj,tnj,t)
1−ξjk

ξj
j,t, (2)

where σ is the elasticity of substitution between value added and oil, αj governs the oil share
in production, and ξj is the capital share of value added. Following Klump et al. (2012), the
normalizing constants yj,0, vj,0, and oj,0 are set to their steady-state values so that αj equals the
cost share of oil in production in steady state. These normalizations do not affect the results but
simplify the model calibration. The variable aj,t is labor-augmenting productivity.

The firm chooses {nj,t, kj,t+1, oj,t, ij,t} to maximize the present discounted value of profits,

Vj,t = max pyj,tyj,t − pij,tij,t − pgj,toj,t − wj,tnj,t + Et[xj,t+1Vj,t+1],

subject to the law of motion for capital

kj,t+1 = (1− δ)kj,t + ij,t, (3)

where δ is the depreciation rate, pyj,t is the price of the domestic output good, pij,t is the investment
price index, pgj,t is the retail price of fuel, wj,t is the wage rate, and xj,t+1 is the stochastic discount
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factor, which is defined in the household’s problem. The first-order conditions imply

wj,t = (1− αj)(1− ξj)
yj,0
nj,t

( yj,t
yj,0

)1/σ( vj,t
vj,0

)1−1/σ
pyj,t, (4)

pgj,t = αj
yj,0
oj,0

( yj,t
yj,0

)1/σ( oj,t
oj,0

)−1/σ
pyj,t, (5)

rkj,t = (1− αj)ξj
yj,0
kj,t

( yj,t
yj,0

)1/σ( vj,t
vj,0

)1−1/σ
pyj,t, (6)

pij,t = Et
[
xj,t+1

(
rkj,t+1 + (1− δ)pij,t+1

)]
, (7)

where rkj,t is the rental rate of capital.

2.2 OIL INVENTORY HOLDERS A representative oil storage firm in country j chooses the level
of inventories to carry into the next period, sj,t+1, and net sales from storage, os,invj,t , where a positive
value indicates sales and a negative value indicates purchases. The firm solves

V o
j,t = max poto

s,inv
j,t + Et[xj,t+1V

o
j,t+1]

subject to the law of motion for inventories

sj,t+1 = (1− ω)sj,t − os,invj,t − τj
2
s−2
j,t −

νj
2
(sj,t − s̄j)

2, (8)

where pot is the oil price, ω is the cost of storage, and νj controls the cost of adjusting invento-
ries. The penalty function, parameterized by τj , imposes an increasingly large cost as inventories
approach zero, making stockouts prohibitively costly in equilibrium (Gao et al., 2022). The advan-
tage of this approach over a hard non-negativity constraint is that it captures the fact that inventories
rarely get close to zero in the data. The first-order conditions imply

pot = Et
[
xj,t+1

(
1− ω + τjs

−3
j,t+1 − νj(sj,t+1 − s̄j)

)
pot+1

]
. (9)

2.3 CONSUMPTION AND INVESTMENT DISTRIBUTORS Following Bodenstein et al. (2011),
the non-oil consumption bundle, cnj,t, and investment bundle, ij,t, are produced by competitive dis-
tributors who combine the domestic good and imports of the foreign good using CES aggregators,

cnj,t = cnj,0

[
(1− αmcj )

(
cdj,t
cdj,0

)1−1/σm

+ αmcj

(
mc

j,t

mc
j,0

)1−1/σm
]σm/(σm−1)

, (10)

ij,t = ij,0

[
(1− αmij )

(
idj,t
idj,0

)1−1/σm

+ αmij

(
mi

j,t

mi
j,0

)1−1/σm
]σm/(σm−1)

, (11)

where σm is the import elasticity of substitution, αmcj and αmij are the import shares of consumption
and investment, cdj,t and idj,t are the domestic components of the consumption and investment good,
and mc

j,t and mi
j,t are imports. As in the production function, variables with subscript 0 are nor-
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malizing constants that equal their steady-state values. Cost minimization yields the price indices

pncj,t =
1
cnj,0

[
(1− αmcj )σm(cdj,0p

y
j,t)

1−σm + (αmcj )σm(mc
j,0p

y
−j,t)

1−σm
]1/(1−σm)

, (12)

pij,t =
1
ij,0

[
(1− αmij )σm(idj,0p

y
j,t)

1−σm + (αmij )σm(mi
j,0p

y
−j,t)

1−σm
]1/(1−σm)

, (13)

and the import demand functions

mc
j,t = mc

j,0

(
αmc
j

1−αmc
j

cdj,0
mc

j,0

pyj,t
py−j,t

)σm cdj,t
cdj,0
, (14)

mi
j,t = mi

j,0

(
αmi
j

1−αmi
j

idj,0
mi

j,0

pyj,t
py−j,t

)σm idj,t
idj,0
, (15)

where py−j,t denotes the price of the other country’s good.

2.4 HOUSEHOLDS A representative household in country j has Epstein-Zin (1989) preferences,

Jj,t =
[
(1− β)u

1−1/ψ
j,t + β

(
Et[J1−γ

j,t+1]
)(1−1/ψ)/(1−γ)

]1/(1−1/ψ)

, (16)

where β is the discount factor, γ is the coefficient of relative risk aversion, ψ is the intertemporal
elasticity of substitution, and the period utility kernel is uj,t = c

χj

j,tℓ
1−χj

j,t , with ℓj,t = Tj − nj,t

denoting leisure, Tj the time endowment, and χj a utility weight on consumption. Epstein-Zin
preferences allow γ and ψ to be set independently, unlike standard expected utility where ψ = 1/γ.
Given the utility kernel, the Frisch elasticity of labor supply is ηλj =

Tj−nj,t

nj,t
(ψ + (1− ψ)χj).7

The composite consumption bundle, cj,t, aggregates the non-oil consumption good, cnj,t, and
household oil consumption, ohj,t, through a CES aggregator with elasticity of substitution σh,

cj,t = cj,0

[
(1− αhj )

(
cnj,t
cnj,0

)1−1/σh
+ αhj

(
ohj,t
ohj,0

)1−1/σh
]σh/(σh−1)

, (17)

where αhj is the household oil expenditure share. The household’s budget constraint is

pncj,tc
n
j,t + pgj,to

h
j,t +

bj,t+1

rj,t
= wj,tnj,t + bj,t + dfj,t + doj,t + dsj,t +Υj,t,

where rj,t is the risk-free rate, bj,t+1 is holdings of a one-period domestic bond that is in zero net
supply, dfj,t, d

o
j,t, and dsj,t are dividends from firm, oil production, and storage ownership, and Υj,t is

a lump-sum transfer. Households purchase fuel rather than oil. The retail fuel price, pgj,t = pot +ϑj ,
equals the oil price plus a markup ϑj that captures refining costs, taxes, and distribution. The
income from this markup is rebated to households as the lump-sum transfer Υj,t = ϑj(oj,t + ohj,t).

7Swanson (2018) shows how to compute risk aversion under recursive preferences with an endogenous labor
supply. Under our utility kernel, γ corresponds to risk aversion over consumption and leisure.
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The first-order conditions imply

1 = Et[xj,t+1rj,t], (18)

pncj,t(1− χj)(c
n
j,t)

1/σh = (1− αhj )χjwj,tℓj,t

(
cnj,0 cj,t

cj,0

)1/σh−1

, (19)

pgj,t
pnc
j,t

=
αh
j

1−αh
j

(
cnj,t
ohj,t

)1/σh
(
cnj,0
ohj,0

)1−1/σh
, (20)

where

xj,t+1 = β
(
uj,t+1

uj,t

)1−1/ψ (
cj,t+1

cj,t

)1/σh−1 ( cnj,t
cnj,t+1

)1/σh
(
Jj,t+1

zj,t

)1/ψ−γ pnc
j,t

pnc
j,t+1

is the stochastic discount factor and zj,t = (Et[J1−γ
j,t+1])

1/(1−γ) is the certainty equivalent value.

2.5 OIL MARKET AND EXOGENOUS PROCESSES Since the geopolitical oil supply disruptions
we focus on originate in the ROW, we model ROW oil supply as stochastic, os2,t = ao2,t e2,t, where
ao2,t captures the typical fluctuations in oil supply and e2,t captures geopolitical disasters. U.S. oil
supply is fixed at its steady-state ōs1, which is a natural benchmark given our focus on the short-run
effects of these disruptions, as we discuss further in Section 6. The disaster component follows

ln e2,t = ln ē2 − ζe

(
ōs1+ō

s
2

ōs2

)
(ve2,t − πe1),

where ē2 = 1 is the steady-state value, the scaling factor (ōs1 + ōs2)/ō
s
2 ensures that ζe measures the

percent decline in world oil production during a disaster, and ve2,t ∈ {0, 1} follows a Markov chain
with transition probabilities Pr(ve2,t+1 = 1 | ve2,t = 0) = pe and Pr(ve2,t+1 = 1 | ve2,t = 1) = qe,
which implies an ergodic disaster probability of πe1 = pe/(1− qe + pe).

The ROW oil productivity shock and U.S. and ROW labor productivity evolve according to

ln ao2,t = (1− ρo) ln āo2 + ρo ln ao2,t−1 + σoεo2,t, εo2,t ∼ N (0, 1),

ln aj,t = (1− ρaj ) ln āj + ρaj ln aj,t−1 + σaj ε
a
j,t, εaj,t ∼ N (0, 1).

2.6 MARKET CLEARING Asset market clearing implies bj,t = 0. Goods market clearing implies
that output in each country equals consumption and investment of domestic goods plus exports,

yj,t = cdj,t + idj,t +mc
−j,t +mi

−j,t. (21)

The world oil market clears when

ōs1 + os2,t + os,inv1,t + os,inv2,t = oc1,t + oc2,t, (22)

where ocj,t = oj,t + ohj,t denotes total oil consumption in country j.
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Real GDP of country j at current relative prices is yrj,t = pyj,tyj,t + pot (o
s
j,t − oj,t), which equals

domestic non-oil value added plus oil income. World GDP is yrw,t = yr1,t + yr2,t, expressed in units
of the U.S. output good since py1,t = 1 is the numeraire. Combining the asset market clearing
condition with the household budget constraint yields the resource constraint for country j,

pncj,tc
n
j,t + pij,tij,t + poj,t(o

h
j,t − os,invj,t ) = yrj,t. (23)

2.7 CHAIN-WEIGHTED GDP When presenting our results, we report chain-weighted real GDP,
as in the national accounts. The Fisher ideal chain-weighted growth rate of real GDP in country j is

yrcwj,t

yrcwj,t−1
≡

√
qPj,tq

L
j,t,

where qPj,t and qLj,t are the Paasche and Laspeyres quantity indices,

qPj,t ≡
pyj,tyj,t+p

o
t (o

s
j,t−oj,t)

pyj,tyj,t−1+pot (o
s
j,t−1−oj,t−1)

, qLj,t ≡
pyj,t−1yj,t+p

o
t−1(o

s
j,t−oj,t)

pyj,t−1yj,t−1+pot−1(o
s
j,t−1−oj,t−1)

.

The Paasche index values quantities at current prices, while the Laspeyres index uses lagged prices.
Chain-weighting is important because an oil supply disruption generates large movements in

the relative price of oil that affect net oil income pot (o
s
j − oj,t). Using yrj,t, which is evaluated at

current prices, would give misleading estimates of the impact of a geopolitical oil supply disruption
for two reasons. First, it does not distinguish between price and quantity changes. When the oil
price rises sharply following the oil supply disruption, the increase in net oil income reflects both
a higher oil price and a change in oil quantities. Using current prices cannot separate these two
effects. Second, the appropriate weight for the oil income component depends on whether one uses
pre- or post-shock prices, which can give very different answers when there are large changes in
the oil price. The Fisher ideal index addresses these problems by taking a geometric average of the
Paasche and Laspeyres indices, which ensures that neither period’s oil price dominates.

2.8 COMPETITIVE EQUILIBRIUM A competitive equilibrium consists of sequences of prices
{pot , p

y
j,t, p

nc
j,t, p

i
j,t, wj,t, r

k
j,t, rj,t} and allocations {yj,t, vj,t, nj,t, kj,t+1, ij,t, oj,t, c

n
j,t, c

d
j,t, m

c
j,t, i

d
j,t,

mi
j,t, o

h
j,t, cj,t, sj,t+1, o

s,inv
j,t , Jj,t} for country j ∈ {1, 2}, such that (i) firms maximize profits subject

to (1)–(3) and first-order conditions (4)–(7) hold; (ii) oil inventory holders maximize profits subject
to (8) and first-order condition (9) holds; (iii) consumption and investment distributors minimize
costs with aggregators (10)–(11), yielding price indices (12)–(13) and import demand functions
(14)–(15); (iv) households maximize (16) subject to (17) and the budget constraint, with first-order
conditions (18)–(20) holding; and (v) goods markets (21), the oil market (22), one of the aggregate
resource constraints (23), and asset markets clear, given the exogenous processes {aj,t, ao2,t, ve2,t}
and py1,t = 1 as the numeraire.
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2.9 SOLUTION METHOD The presence of disaster risk requires a nonlinear solution method.
The model is solved using the policy function iteration algorithm in Richter et al. (2014), which is
based on the theoretical framework of Coleman (1991). There are 8 state variables: U.S. and ROW
capital, k1,t and k2,t, U.S. and ROW oil inventories, s1,t and s2,t, U.S. and ROW labor productivity,
a1,t and a2,t, the ROW oil shock, ao2,t, and the oil supply disaster indicator, ve2,t. Using 7 grid points
for each continuous state and 2 for the disaster indicator, the state space contains approximately 1.6

million nodes. At each node, the algorithm solves for 7 policy functions {n1,t, o1,t, J1,t, i1,t, n2,t,

o2,t, J2,t} by minimizing Euler equation errors and then iterates until the maximum change in the
policy functions across the nodes falls below a specified tolerance. The algorithm was programmed
in Fortran, parallelized, and run on the supercomputers at the Federal Reserve.

The scale of the problem places the model at the frontier of what is computationally feasible.
The Online Appendix describes the solution method in more detail and presents the Euler equation
errors. It also documents that modeling nonlinearities is essential for capturing the large effects of
geopolitical oil supply disruptions of the scale observed during the 2026 Iran War. Notably, the
linear and nonlinear solutions imply very different paths for the oil price and inventories.

3 CALIBRATION

The model is calibrated at a quarterly frequency to match key features of the U.S. and global
economy. For the baseline calibration, we use the period 1985–2019, which captures a relatively
stable macroeconomic period free from the turmoil of the 1970s and early 1980s and disruptions
caused by the COVID-19 pandemic. Table 1 shows the parameter values. The Online Appendix
describes the data sources and how the calibration targets are constructed from the data.

The discount factor, β, is set to 0.995, implying an annual real interest rate of 2%. The co-
efficient of relative risk aversion, γ, and the intertemporal elasticity of substitution, ψ, are set to
10 and 2, respectively, in line with Gourio (2013). The capital depreciation rate, δ, is set to 0.025,
corresponding to a 10% annual depreciation rate. The production elasticity of substitution between
value added and oil, σ, and the household elasticity of substitution between non-oil and oil con-
sumption, σh, are set to a common value of 0.21 to match the standard deviation of the real price
of oil. The import elasticity of substitution, σm, is set to 1.1 following Bodenstein et al. (2011).
The oil storage cost, ω, is set to 0.025 following Casassus et al. (2018) and Gao et al. (2022).

The U.S. and ROW storage adjustment costs, ν1 and ν2, are set to match the standard deviations
of U.S. and ROW oil inventories using data from the U.S. Energy Information Administration
(EIA) and Kilian (2022).8 The U.S. and ROW capital shares of value added, ξ1 and ξ2, are set to

8The stockout penalty parameters, τ1 = 3.9 × 10−8 and τ2 = 1.2 × 10−5, are omitted from Table 1 for brevity.
These parameters govern the severity of the penalty as inventories approach zero and are extremely small, reflecting
the low probability of stockouts in the ergodic distribution of the model.
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Table 1: Model calibration

Parameter Value Parameter Value

Common Parameters Across Countries

Subjective Discount Factor (β) 0.995 Production Elasticity of Substitution (σ) 0.21
Relative Risk Aversion Coefficient (γ) 10 Consumption Elasticity of Substitution (σh) 0.21
Intertemporal Substitution Elasticity (ψ) 2 Import Elasticity of Substitution (σm) 1.1
Capital Depreciation Rate (δ) 0.025 Oil Storage Cost (ω) 0.025

Country-Specific Parameters

U.S. Storage Adjustment Cost (ν1) 19.0 ROW Storage Adjustment Cost (ν2) 8.1
U.S. Capital Share of Value Added (ξ1) 0.40 ROW Capital Share of Value Added (ξ2) 0.42
U.S. Utility Weight on Leisure (χ1) 0.470 ROW Utility Weight on Leisure (χ2) 0.476
U.S. Oil Share of Production (α1) 0.019 ROW Oil Share of Production (α2) 0.023
U.S. Oil Share of Consumption (αh1 ) 0.029 ROW Oil Share of Consumption (αh2 ) 0.023
U.S. Gasoline Price Markup (ϑ1) 1.140 ROW Gasoline Price Markup (ϑ2) 1.756
U.S. Import Share of Consumption (αmc1 ) 0.030 ROW Import Share of Consumption (αmc2 ) 0.007
U.S. Import Share of Investment (αmi1 ) 0.260 ROW Import Share of Investment (αmi2 ) 0.064

U.S.-Specific Parameters

U.S. World Population Share (θT1 ) 0.046 U.S. World GDP Share (θyr1 ) 0.19

Exogenous Process Parameters

Persistence of U.S. Productivity (ρa1) 0.89 Std. Deviation of U.S. Productivity (σa1 ) 0.014
Persistence of ROW Productivity (ρa2) 0.90 Std. Deviation of ROW Productivity (σa2 ) 0.009
Persistence of ROW Oil Shocks (ρo) 0.92 Std Deviation of ROW Oil Shocks (σo) 0.014
Prob. of Entering Oil Disaster (pe) 0.02 Prob. of Remaining in Oil Disaster (qe) 0.40
Ergodic Probability of Oil Disaster (πe1) 0.032 Oil Production Disaster Size (ζe) 0.05

Notes: The model is calibrated at a quarterly frequency using data from 1985Q1–2019Q4.

match the economy-wide labor shares. The U.S. labor share is taken from the Bureau of Labor
Statistics and the ROW labor share is a trade-weighted average across countries in the Dallas Fed
Global Economic Indicators database, computed using labor shares from the Penn World Tables.
The utility weights on leisure, χ1 and χ2, are set to achieve a steady-state Frisch elasticity of labor
supply of 2 in each country, consistent with Peterman (2016).

The U.S. and ROW oil shares of production, α1 and α2, are set to match the U.S. oil expenditure
share and the ratio of U.S.-to-ROW oil consumption, which are both calculated using data from
the EIA. The U.S. and ROW oil shares of consumption, αh1 and αh2 , are set to match the ratio of
household-to-firm oil consumption in each country. For the U.S., this share is calculated using
data on gasoline and other fuel expenditures from the Bureau of Economic Analysis. The ROW
share is based on data from the International Energy Agency’s World Energy Balances database,
which provides sectoral use data for various petroleum products. The U.S. gasoline price markup,
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ϑ1, is set to match the ratio of the U.S. retail gasoline price to the crude oil price, using data on
the average gasoline price across all grades from the EIA. The ROW gasoline price markup, ϑ2,
is implied by the ROW oil expenditure share, which is calibrated using input-output tables. Prior
to 1995, we use the Long-Run World Input-Output Database developed by Woltjer et al. (2021),
which covers 14 European countries and 11 other countries, and from 1995 onwards we use the
OECD Inter-Country Input-Output tables for the same 25 countries.

The trade parameters are computed from the U.S. national accounts following Bodenstein et al.
(2011). The U.S. import share of non-oil consumer goods, αmc1 = p̄y2m̄

c
1/(p̄

nc
1 c̄

n
1 ), is set to 0.03 to

match the ratio of imports of foods and non-oil nondurable goods to total non-oil personal con-
sumption expenditures. The U.S. import share of investment goods, αmi1 = p̄y2m̄

i
1/(p̄

i
1ı̄1), is set to

0.26 to match the ratio of imports of durable goods, capital goods, vehicles, and industrial supplies
to total fixed and durable investment expenditures. The ROW import shares, αmc2 and αmi2 , equal
0.007 and 0.063, respectively. These values match the ratio of ROW consumer-to-investment im-
ports θmci2 = p̄y1m̄

c
2/(p̄

y
1m̄

i
2) = 0.22, computed as the ratio of U.S. exports of foods and non-oil

nondurables to U.S. exports of durables, capital goods, vehicles, and industrial supplies.
The U.S. share of the world population, θT1 = T̄1/(T̄1+ T̄2), is set to 0.046, using data from the

United Nations World Population Prospects, and the U.S. share of world GDP, θyr1 = ȳr1/(ȳ
r
1+ ȳ

r
2),

is set to 0.19 using data from the IMF World Economic Outlook. These moments pin down the
relative size of the two economies and their average productivity differential. Given the population
shares, matching the GDP shares requires the U.S. to be more productive than the ROW on average.

The persistence and standard deviation of U.S. labor productivity, ρa1 and σa1 , are set to 0.89

and 0.014, respectively, to match the autocorrelation and standard deviation of U.S. real GDP per
capita. The ROW labor productivity parameters, ρa2 and σa2 , are set to 0.9 and 0.009 to match
the analogous moments for ROW real GDP, computed using trade-weighted real GDP from the
Dallas Fed Global Economic Indicators database. The ROW oil supply shock persistence, ρo, and
standard deviation, σo, are set to 0.92 and 0.014 to match the autocorrelation and standard deviation
of the ROW oil supply using oil production data from the EIA.

The oil disaster parameters are calibrated to match the frequency and severity of past geopo-
litical oil supply disruptions following Kilian et al. (2026). The probability of entering a disaster
state, pe, is set to 0.02, so that disasters occur every 12.5 years in expectation. This is consistent
with four major oil supply disruptions over a 50-year period. The probability of remaining in a
disaster state, qe, is set to 0.4, implying an average duration of 5 months, consistent with the aver-
age duration of the historical oil supply disruptions shown in Figure 1. Together, these transition
probabilities imply an ergodic probability of being in the disaster state, πe1 = pe/(1− qe + pe), of
0.032, meaning the economy spends 3.2% of the time in a disaster. The oil supply disaster size, ζe,
is set to 0.05, to match the average peak decline observed in the historical oil supply disruptions.
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Table 2: Data and simulated moments

Moment Data SE Model Moment Data SE Model

E(s1/o
c
1) 0.62 0.01 0.62 SD(po) 37.0 3.2 37.5

E(s2/o
c
2) 1.26 0.01 1.26 SD(yrcw1 ) 2.22 0.30 2.21

E(pg1o
c
1/y

r
1) 0.039 0.002 0.039 SD(yrcw2 ) 1.67 0.22 1.67

E(pg2o
c
2/y

r
2) 0.038 0.002 0.038 SD(os2) 3.41 0.45 3.43

E(oh1/o1) 1.06 0.03 1.06 SD(s1) 7.43 1.28 7.44
E(oh2/o2) 0.68 0.01 0.68 SD(s2) 3.14 0.38 3.15
E(oc1/o

c
2) 0.31 0.01 0.31 AC(yrcw1 ) 0.89 0.05 0.87

E(os1/o
c
1) 0.54 0.03 0.54 AC(yrcw2 ) 0.90 0.05 0.89

E(pg1/p
o) 2.34 0.11 2.33 AC(os2) 0.85 0.06 0.84

Notes: The model is calibrated to data from 1985Q1–2019Q4. The standard deviations are percents. Stan-
dard errors on the data are estimated using a two-step GMM procedure with a Bartlett kernel and five lags.

Model Fit The target moments are based on quarterly data over 1985Q1–2019Q4 in percent devi-
ations from a Hamilton (2018) filtered trend.9 To determine the model-implied moments, we simu-
late the model 10,000 times, each with 140 quarters to match the length of the data used to calibrate
the model. The simulated data are detrended by computing log deviations from the time average,
so the units of the moments are directly comparable to their empirical counterpart. The moments
of interest are calculated in each simulated data set and then averaged across all simulations.

Table 2 shows that the model matches the targeted data moments closely. The model repli-
cates the average oil expenditure share, inventory-to-consumption ratio, and household-to-firm oil
consumption ratio in both the U.S. and ROW. It also matches the ratio of U.S.-to-ROW oil con-
sumption, the ratio of U.S. oil production to oil consumption, and the U.S. fuel price relative to
the oil price. In terms of the cyclical properties, the model closely matches the volatility and per-
sistence of real GDP in both the U.S. and ROW, as well as the volatility of the oil price and ROW
oil supply. The model also tracks the dynamics of oil inventories well, closely matching the stan-
dard deviations of U.S. and ROW oil inventories. Taken together, the model provides a good fit
to the data across a broad set of moments spanning oil markets, real activity, and inventories in
both countries. These results indicate that the model provides a suitable laboratory for studying
the macroeconomic effects of large oil supply disruptions and their transmission across countries.

4 THE CHANGING IMPACT OF GEOPOLITICAL OIL SUPPLY DISRUPTIONS

The global oil market and the U.S. economy have changed dramatically over the past half cen-
tury. Table 3 documents these changes by comparing key oil market and macroeconomic moments

9We regress each series on its most recent 4 lags following an 8-quarter window. Hodrick (2020) shows that this
filter works well when series, such as ours, are first-difference stationary.
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Table 3: Changes in the U.S. dependence on oil

Average Present Past

Data Model Data Model Data Model

E(os1/o
c
1) 0.54 0.54 1.12 1.12 0.50 0.50

E(pg1o
c
1/y

r
1) 0.039 0.039 0.029 0.029 0.083 0.083

E(pg2o
c
2/y

r
2) 0.038 0.038 0.036 0.036 0.063 0.063

E(oh1/o1) 1.06 1.06 1.07 1.07 0.75 0.75
E(oh2/o2) 0.68 0.68 0.77 0.77 0.46 0.46
E(oc1/o

c
2) 0.31 0.31 0.25 0.25 0.37 0.37

E(yr1/y
r
w) 0.19 0.19 0.15 0.15 0.22 0.22

Notes: Average refers to the mean over 1985–2019, Present refers to 2024, and Past refers to 1980.

across three calibrations: the average over our baseline sample (1985–2019), the present period
(2024), and the past (1980).10 The model matches these moments closely in all three cases.

Several changes stand out. Perhaps most notable is the transformation of the U.S. from a major
net oil importer to a net oil exporter, as captured by the ratio of U.S. oil production to oil con-
sumption, E(os1/o

c
1). When this ratio exceeds one, domestic oil production exceeds domestic oil

consumption and the U.S. is a net oil exporter. When it is below one, the U.S. relies on imports to
meet domestic demand. In 1980, E(os1/o

c
1) = 0.50, meaning the U.S. produced only half of the oil

it consumed and was heavily dependent on foreign supplies. Today, at 1.12, the U.S. produces more
oil than it consumes. This dramatic change was driven by the shale oil boom (see Kilian, 2016).

Equally striking is the decline in U.S. oil dependence. The oil expenditure share, E(pg1o
c
1/y

r
1),

fell from 0.083 in 1980 to 0.029 today, due to improvements in fuel efficiency and the shift of
the U.S. economy toward less fuel-intensive sectors such as services. At the same time, the com-
position of oil consumption shifted. The ratio of household-to-firm oil consumption, E(oh1/o1),
rose from 0.75 in 1980 to 1.06 today, reflecting the growing importance of fuel consumption by
households. Similar trends occurred in the rest of the world, where the oil expenditure share fell
from 0.063 in 1980 to 0.036 today and the household-to-firm oil consumption ratio rose from 0.46

to 0.77. The U.S. also consumes a smaller share of world oil today. The ratio of U.S.-to-ROW oil
consumption, E(oc1/o

c
2), declined from 0.37 in 1980 to 0.25 today, consistent with the growth in oil

consumption in emerging economies. Similarly, the U.S. share of world GDP, E(yr1/y
r
w), declined

from 0.22 in 1980 to 0.15 today, reflecting the rise of China and other emerging economies.
We also considered alternative calibrations of the model that allow for the steady-state real

price of oil to differ across time. In the data, the 1980 real oil price is 72% above the average
and the 2024 real oil price is 18% above the average. Accounting for this difference allows us to

10We calibrate the present economy to 2024, since it is the most recent year for which complete data are available.
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differentiate between changes in the oil expenditure share driven by the oil price and the quantity.
Despite the large change in the oil price, our results are largely unchanged.

4.1 DYNAMIC RESPONSES TO AN OIL SUPPLY DISRUPTION Figure 3 shows the nonlinear
impulse responses to a one-quarter oil supply disaster across the three calibrations. In each case,
the world oil supply falls by 5% on impact and then slowly recovers as the disaster state evolves
according to its exit probability (1 − qe). A disruption of this magnitude is representative of the
oil disruptions observed in the past. The oil price rises sharply on impact and gradually returns
to its pre-shock level as the oil supply recovers. When the disaster occurs, oil storage firms draw
down inventories to take advantage of the temporarily higher oil price, dampening the initial supply
disruption. Households reduce their oil consumption in response to the higher fuel price, which
also lowers non-oil consumption due to the complementarity in the consumption basket.

The responses reveal a striking change in how the U.S. economy responds to an oil supply
disruption. In 1980, a 5% oil supply disruption caused annualized U.S. real GDP growth to fall by
1.42 percentage points on impact. Today, the same shock reduces U.S. real GDP growth by only
0.11 percentage points, a more than tenfold decline in sensitivity. There are two notable changes
that are driving this reduction in sensitivity. First, the U.S. is now a net oil exporter, so the higher
oil price that accompanies a supply disruption generates income that partially offsets the decline
in non-oil output. Second, the oil expenditure share has fallen by over 60%, meaning that oil price
movements have a much smaller direct impact on household and firm costs. In the next section, we
more systematically examine the role of these and other structural changes in the U.S. economy.

The responses also speak to how the oil supply disruption transmits across countries, and how
that transmission has changed over time. In 1980, the U.S. was similarly exposed to such a shock
as the ROW, with annualized real GDP growth falling by 1.42 percentage points in the U.S. and
1.80 percentage points in the ROW. Today, the picture is very different. ROW growth contracts by
0.61 percentage points on impact, while U.S. growth contracts by only 0.11 percentage points. A
disruption that originates in the ROW now inflicts more than five times as large an impact on the
ROW economy as on the U.S. economy. As discussed below, this reversal has been driven in large
part by the shale oil revolution.

The average responses, which are based on the period from 1985–2019 and lie between the
1980 and 2024 responses, provide useful additional context. Even relative to this more typical
period—when the U.S. was still a net oil importer but the oil expenditure share had already sub-
stantially declined from its 1980 peak—the U.S. economy has become much less sensitive to oil
supply disruptions. Under the average calibration, a 5% oil supply disruption reduces annualized
U.S. real GDP growth by 0.48 percentage points on impact, more than four times the 0.11 percent-
age point decline under the 2024 calibration. The ROW response declines from 0.77 percentage
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Figure 3: Responses to a 1-quarter disruption of 5% of global oil supplies
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points under the average calibration to 0.61 percentage points today. These comparisons under-
score that the structural transformation of the U.S. oil sector has been ongoing, with meaningful
reductions in sensitivity occurring both before and after the shale oil revolution.

4.2 WELFARE IMPLICATIONS Our analysis focuses on the response of real GDP, but another
key metric is household welfare. Following Lucas (1987), we compute the welfare cost of oil
supply disasters in the U.S., λc1, as the permanent percentage increase in consumption that would
make households in an economy subject to oil supply disasters as well off as those in an economy
without disasters. Formally, λc1 = (Jno disasters

1 /Jdisasters
1 )1/χ1 − 1, where J1 is the household value

function and χ1 is the consumption weight in the utility function. A positive value indicates a
welfare cost and a negative value indicates a welfare gain. We compute λc1 by simulating each
economy N = 200 times for T = 500 periods and averaging across simulations and periods.

Under the past calibration, oil supply disasters impose a welfare cost of λc1 = 0.0012 percent
of consumption, meaning households would require a positive transfer to be indifferent between
living with and without oil supply disruptions. Today, λc1 = −0.0031 percent, indicating a welfare
gain from oil supply disasters. This sign change reflects that the U.S. is now a net oil exporter.
When oil prices rise during a disaster, U.S. households benefit from higher net oil income, which
allows them to import more non-oil goods and offset the costs of the disruption over time. These
results show that the transformation of the U.S. oil market has not only reduced the sensitivity of
real GDP to geopolitical oil supply disruptions but has changed the welfare implications.

4.3 MAGNITUDE OF THE OIL SUPPLY DISRUPTION The analysis so far has focused on a 5%

oil supply disaster, corresponding to the average peak decline over the four historical oil supply
disruptions. However, the 2026 oil supply disruption due to the closure of the Strait of Hormuz
has been much larger. Roughly 20% of the world’s oil supply flows through the Strait. After
accounting for the diversion of some oil exports to ports outside of the Strait, the net decline in
world oil supply in March–May was approximately 15%, as shown in Figure 1.

Table 4 compares the impact effects of a 5% and 15% oil supply disaster.11 Several findings
stand out. First, under a 15% disaster, the world oil price increases substantially, by roughly 67%

under both the past and present calibrations. This oil price response is nonlinear in the size of the
disruption—tripling the disaster size more than triples the oil price response on impact.

Second, the U.S. economy today is heavily insulated from the oil supply shortfall even under
a much larger disaster. U.S. real GDP growth falls by 0.26 percentage points under the 2024 cal-
ibration, compared with 4.4 percentage points in 1980, a ratio of more than 16 to 1. Strikingly,
this asymmetry is even larger than the 13 to 1 ratio we found under the baseline 5% disaster. The
reason is that the nonlinearity in the oil price works in favor of the U.S. The larger price increase

11We report impact effects for brevity. The full nonlinear impulse responses are provided in the Online Appendix.
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Table 4: Impact effects under geopolitical oil supply disruptions of different magnitudes

Present (2024) Past (1980)

Oil Supply World US GDP ROW GDP World US GDP ROW GDP
Disruption Oil Price Growth Growth Oil Price Growth Growth

5% 19.3 −0.11 −0.61 19.5 −1.42 −1.80
15% 66.8 −0.26 −1.98 66.7 −4.40 −5.82

Notes: Real GDP is chain-weighted. The growth rates are annualized percentage point deviations from the
pre-shock baseline, while the world oil price is a percent change.

under a 15% disaster amplifies the income gains accruing to U.S. oil producers, offsetting the
contractionary effects of higher fuel costs by more than under the smaller shock. This evidence
highlights that the U.S. economy has undergone such a fundamental transformation in its relation-
ship with global oil markets that the kind of devastating oil price shocks that policymakers became
concerned with in the 1970s and 1980s no longer pose the same threat today.

The ROW also fares better today than in 1980, with ROW real GDP growth falling by 1.98

percentage points today compared with 5.82 percentage points in 1980 in response to the same
global shock. However, the improvement in ROW exposure is much less dramatic than for the
U.S. The 15% oil supply disaster causes ROW real GDP growth to fall nearly eight times as much
as the U.S. response of 0.26 percentage points.

4.4 THE ROLE OF INPUT-OUTPUT LINKAGES The estimates above are based on a carefully
calibrated two-country model. A natural question is whether the inclusion of a richer input-output
network in the model would materially affect our conclusions. One way of assessing this question
is to apply the general framework of Baqaee and Farhi (2024) to the oil sector. In a frictionless
economy with input-output linkages, their results imply that the impact of a permanent oil supply
disruption satisfies

∆yrcw1 = (so1 +
1
2
∆so1)∆o

c
1, (24)

where so1 = pg1o
c
1/y

r
1 is the initial U.S. oil expenditure share, ∆so1 is the change in the expenditure

share, ∆oc1 is the change in U.S. oil consumption, and ∆yrcw1 is the change in (chain-weighted) real
GDP. The first term captures the first-order effect of the disruption holding the oil expenditure share
fixed, while the second term captures the second-order effect due to the endogenous change in the
oil expenditure share. Baqaee and Farhi (2024) show that this formula is exact in an economy with
an arbitrary input-output network, so applying it to the impact effects from our model sheds light
on how much a richer input-output network structure would amplify the decline in U.S. real GDP.
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Table 5: Model-implied share-based GDP impact of a 15% oil supply disruption

Oil Price Fuel Price Demand Quantity Fuel Exp. Fuel Exp. Real GDP
Change (%) Change (%) Elasticity Change (%) Share Change Change (%)

66.8 30.0 −0.194 −5.8 0.029 0.006 −0.19

Notes: Impact effects based on the 2024 model calibration, conditional on a 15% oil supply disruption. The
demand elasticity is the elasticity of total U.S. oil consumption with respect to the retail fuel price.

David and Krane (2026) apply a similar approach to assess the GDP impact of the 2026 oil shock,
using the observed oil price change at the beginning of the war and a range of demand elasticity
estimates to infer the decline in oil consumption. We follow the same approach, with the difference
that our model directly delivers both the oil demand elasticity and the change in oil consumption.

Table 5 reports the model-implied inputs and the resulting GDP estimate, based on the impact
effects of a 15% oil supply disruption under the 2024 calibration. The oil price rises by 67%, which
translates to a 30% increase in the fuel price and a 5.8% decline in total U.S. oil consumption. The
implied demand elasticity with respect to the retail fuel price is −0.19. Kilian and Zhou (2024)
estimate the price elasticity of gasoline demand using cross-sectional variation across U.S. states
in the pass-through of oil price shocks to retail gasoline prices. They find that the elasticity has
been stable at approximately −0.2 since 2016. This estimate is corroborated by Bradt and Taylor
(2026), who use transaction records from over 13,000 gasoline stations during the 2026 Iran War
to estimate a short-run price elasticity of −0.23. Our model-implied elasticity is consistent with
both of these estimates, providing direct validation of our model calibration.

Plugging the model-implied impact effects into (24) implies an impact on GDP of −0.19%,
suggesting that the GDP effects of the 2026 oil supply shock would be modest even when account-
ing for an input-output network. Notably, this conclusion holds even though the Baqaee-Farhi
formula treats the oil price increase as permanent and hence overstates the impact of a transitory
disruption. In our model, agents expect the oil supply to recover and the oil price to revert, damp-
ening the response relative to a permanent shock. Oil inventories and international trade provide
additional buffers that further moderate the impact. When we account for these dynamics, we
find a GDP impact of 0.07% (0.26% at an annualized rate), roughly one third of the static esti-
mate. This supports our finding of a modest macroeconomic impact under the 2024 calibration
and underscores the importance of accounting for the dynamic nature of oil supply disruptions.

4.5 SENSITIVITY ANALYSIS Next, we provide evidence that the substance of our results is
robust to a wide range of alternative parameter choices. Table 6 reports the impact effects implied
by alternative values of select parameters. The Online Appendix plots the paths of key variables.

We begin with the storage adjustment cost parameters ν1 and ν2. Under the baseline, these
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Table 6: Impact effects of a 15% oil supply disruption under alternative parameters

Present (2024) Past (1980)

World U.S. GDP ROW GDP World U.S. GDP ROW GDP
Oil Price Growth Growth Oil Price Growth Growth

Baseline Calibration 66.8 −0.26 −1.98 66.7 −4.40 −5.82
Lower Storage Adj. Costs 61.0 −0.22 −1.89 60.7 −3.94 −5.60
Higher Storage Adj. Costs 73.1 −0.31 −2.08 73.0 −4.90 −6.05
Higher Import Elasticity 67.4 −0.49 −1.94 65.8 −4.13 −5.91
Lower Frisch Elasticity 67.3 −0.09 −1.63 68.6 −3.04 −4.89
Lower Intertemporal Elasticity 66.4 −0.43 −2.09 66.1 −4.72 −6.04
Higher Substitution Elasticity 51.6 −0.09 −1.76 50.7 −3.30 −5.24

Notes: See the text for the parameter values. Real GDP is chain-weighted. The growth rates are annualized
percentage point deviations from the pre-shock baseline, while the world oil price is a percent change.

parameters are calibrated to match the standard deviations of U.S. and ROW oil inventories. How-
ever, given the uncertainty about the oil inventory data, we consider two alternatives: one that sets
ν1 = 13.5 and ν2 = 6.5 so that simulated volatility of inventories is one standard error above the
data (lower adjustment costs), and one that sets ν1 = 26.5 and ν2 = 10 so that volatility is one stan-
dard error below the data (higher adjustment costs). Lower adjustment costs make inventories an
even stronger buffer for the supply disruption, dampening the oil price and GDP responses, while
higher adjustment costs have the opposite effect. The impact on U.S. GDP varies by only ±0.05

percentage points across these alternatives, and relative to the past they are close to the baseline.
The import elasticity of substitution governs how readily households and firms shift between

domestic and foreign goods. We raise it to σm = 1.5 following Backus et al. (1994). Under the
present calibration, this amplifies the U.S. GDP response, which nearly doubles to −0.49 percent-
age points. When the oil price rises, it increases the cost of U.S. consumption and investment
goods relative to imported ROW goods. With a higher import elasticity, U.S. households and firms
substitute more strongly toward imports, reducing demand for domestic goods and amplifying the
decline in real GDP. The U.S. GDP response relative to the past falls from more than 16 to 8.

Turning to labor supply, we lower the Frisch elasticity to ηλ = 1, which better aligns with
microeconomic estimates (Chetty et al., 2012). This reduces the U.S. GDP response to −0.09

percentage points. When the oil price rises, real wages fall as oil raises production costs. With a
lower Frisch elasticity, hours worked are less responsive to the wage decline, so output falls less.

We next lower the intertemporal elasticity of substitution to ψ = 1.5, which is also common in
the literature. With a lower IES, households are less willing to substitute consumption across time.
When the decline in oil supply raises the price of oil, households respond by shifting resources
away from investment toward current consumption. The reduction in investment and hours worked
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Table 7: Drivers of the reduced sensitivity to geopolitical oil supply disruptions

(1) (2) (3) (4) (5) (6) (7) (8)

Present E
(
os1
oc1

)
E
(pgj ocj
yrj

)
(2)+(3) E

(ohj
oj

)
E
(
oc1
oc2

)
E
(
yr1
yrw

)
Past

U.S. −0.26 −1.25 −0.41 −4.05 −0.52 −0.39 −0.23 −4.40
ROW −1.98 −1.81 −5.63 −5.05 −2.26 −1.46 −2.62 −5.82

Notes: Impact effects of a 15% oil supply disruption in annualized percentage point deviations from the pre-
shock baseline. Column (1) is the 2024 calibration. Column (8) is the 1980 calibration. The other columns
set a given moment to its past value, leaving others unchanged. When changing the oil expenditure share or
the household-to-firm oil consumption ratio, both the U.S. and ROW moments are set to their 1980 values.

lowers output, amplifying the decline in real GDP to −0.43 percentage points.
Finally, we raise the elasticity of substitution between oil and non-oil inputs in production and

household consumption to σ = σh = 0.3. This implies an oil demand elasticity of −0.28 under the
present calibration, which is larger in magnitude than the estimates in Kilian and Zhou (2024) and
Bradt and Taylor (2026). The greater substitutability generates a larger decline in oil consumption
of −6.5% on impact under the 2024 calibration. This demand destruction limits the rise in the
fuel price, which in turn dampens the adverse effects of the supply disruption on the rest of the
economy. Real GDP growth falls by only 0.09 percentage points under the present calibration and
3.3 percentage points under the past calibration.

Across all these specifications, U.S. real GDP under the present calibration declines by at most
0.5 percentage points in response to the 15% supply disruption, far below the 3–5 percentage point
response under the 1980 calibration. Thus, our key finding that the U.S. has become much less
sensitive to geopolitical oil supply disruptions is robust to a wide range of parameter choices.

5 WHAT IS DRIVING THE REDUCED SENSITIVITY?

An important question is what determines the reduced response of U.S. GDP growth to geopo-
litical oil supply disruptions today compared with the past. While the oil trade balance and the
dependence of the U.S. economy on oil are natural candidates, the relative importance of these
structural changes is not well understood. Nor is the role of other structural changes, such as the
decline in the U.S. share of world GDP or the shift in oil use from industry to households.

Table 7 takes the present calibration as the baseline and shows how setting the moments in
Table 3, one at a time, to their 1980 values affects the impact of a 15% oil supply disruption on
U.S. and ROW real GDP growth. When changing the oil expenditure share or the household-to-
firm oil consumption ratio, we set both the U.S. and ROW moments to their 1980 values. This
exercise helps us understand the key drivers of the reduced sensitivity to oil supply disruptions.

22



KILIAN, PLANTE & RICHTER: GEOPOLITICAL OIL SUPPLY DISRUPTIONS

Figure 4: Key drivers of the real GDP response
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Notes: Responses to a 15% oil supply disruption in percentage point deviations from the pre-shock baseline.
The horizontal axis denotes quarters. The solid line is the 2024 calibration. The line with circle markers is
the 1980 calibration. The dashed and dash-dotted lines set the oil expenditure share and the oil trade balance
to their 1980 values, respectively, leaving the other moments set to their 2024 values. The line with square
markers sets both the oil expenditure share and oil trade balance to their 1980 values.

U.S. Results What needs to be explained is the difference between the past impact of −4.4 and
the present impact of −0.26. No single moment explains the sharp decline in U.S. sensitivity
to large geopolitical oil supply disruptions. Column (2) shows that the U.S. oil trade balance
plays the largest individual role. Setting it to its 1980 value, all else equal, raises the decline in
U.S. real GDP growth from 0.26 to 1.25 percentage points. No other moment causes U.S. real
GDP growth to fall by nearly as much, including the oil expenditure share in column (3). For
example, changing the composition of household and firm oil consumption, the share of U.S.
relative to ROW oil consumption, or the relative size of the U.S. economy in the world results in
GDP responses ranging from −0.23 to −0.52 percentage points. Taken individually, each of these
changes leaves a large unexplained gap relative to the 4.4 percentage point decline under the full
1980 calibration.

Column (4) reveals, however, that there are important interaction effects between the oil trade
balance and the oil expenditure share. When both are set to their 1980 values, U.S. real GDP
growth falls by 4.05 percentage points, nearly as much as the 4.4 percentage point decline under
the 1980 calibration in column (8) and far more than the sum of the individual contributions of
1.25 and 0.41 percentage points.

The reason is that, when the oil expenditure share is set to its 1980 value while the U.S. remains
a net oil exporter as in the 2024 calibration, the higher oil price generates large income gains for
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domestic oil producers that largely offset the adverse effects on non-oil GDP. The net effect on
real GDP is therefore modest (column 3). Similarly, when the oil trade balance alone is set to its
1980 value, the U.S. becomes a large net oil importer and the income offset disappears, leading to
a larger decline in real GDP (column 2). However, because oil is not as large a share of GDP as it
was in 1980, this effect is much smaller than the full 1980 response. Finally, when both moments
are set to their 1980 values, the two channels reinforce each other. The U.S. becomes a net oil
importer, eliminating the income offset, while the higher oil expenditure share amplifies the cost
to non-oil GDP. The result is a decline in real GDP that nearly matches the full 1980 response
(column 4), far exceeding what either channel alone predicts. Figure 4 illustrates the two key
channels at work. The oil expenditure share captures the cost to non-oil GDP, while net oil income
captures the income gain for domestic oil producers.

ROW Results Column (3) shows that the decline in the oil expenditure share by itself played a
more important role in the rest of the world. It amplifies the decline in ROW real GDP growth
from 1.98 to 5.63 percentage points, which is nearly as large as the 5.82 percentage point decline
under the 1980 calibration in column (8). No other moment comes close to explaining the ROW
response. To understand why, recall that when we set the U.S. oil expenditure share to its 1980
value, we also set the ROW oil expenditure share to its 1980 value. The ROW oil expenditure
share rose from 0.036 in 2024 to 0.063 in 1980. Therefore, when the oil supply disruption occurs,
the ROW oil sector is much larger and the decline in oil production generates a larger income loss.
At the same time, the higher oil expenditure share means that the oil price spike has a larger effect
on ROW non-oil GDP. Together, these two effects explain why the oil expenditure share plays a
larger role for the rest of the world than for the U.S., where the income gain from being a net oil
exporter largely offsets the cost to non-oil GDP.

Column (2) also sheds light on the divergence in relative exposures between the U.S. and the
ROW observed today. When the U.S. oil trade balance is set to its 1980 value, the U.S. and ROW
responses are similar, at 1.3 and 1.8 percentage points respectively. This stands in contrast to the
U.S.-ROW differential under the present calibration, where the ROW contraction is roughly eight
times as large as the U.S. contraction. None of the other moments come close to closing this gap.
The shale oil revolution, which helped make the U.S. a net oil exporter, is therefore not only a
key driver of the reduced U.S. sensitivity documented above, but also the primary driver of the
divergence in relative exposures between the U.S. and the ROW observed today.

6 CASE STUDY: THE 2026 IRAN WAR

The question of how responsive U.S. economic growth and, for that matter, growth in the rest of
the world is to geopolitical oil supply disruptions received renewed attention after the outbreak of
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Figure 5: Effects of a 15% oil supply disruption by duration, present calibration
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Notes: The horizontal axis denotes quarters. Real GDP is chain-weighted. The growth rates are annualized
percentage point deviations, while the other variables are percent deviations from the baseline.

the 2026 Iran War. In this section, we provide a case study of this event. We illustrate how the
economic effects of this geopolitical oil supply disruption depend on its duration. Our analysis
deliberately focuses on oil and abstracts from other effects of the closure of the Strait such as
disruptions in maritime shipping, supply bottlenecks in energy-dependent exports such as fertilizer,
aluminum or feedstocks for plastics, and disruptions in the global market for liquefied natural gas.

6.1 ECONOMIC IMPACTS UNDER ALTERNATIVE SCENARIOS One of the central questions in
analyzing the effects of the Iran War is how long the oil supply disruption will persist. We use
the present calibration as our baseline and postulate a 15% decline in global oil supplies, which
accounts for the diversion of some oil exports from the Persian Gulf to alternative ports in the Gulf
of Oman and the Red Sea. Figure 5 traces out the consequences of the oil supply disruption as
a function of its realized duration. We assume that the initial disruption lasts one, two, or three
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quarters. The oil supply then recovers in line with the exit probability in the oil disaster process.
Regardless of the duration, the oil price rises by 67% on impact. This reflects the fact that

agents do not know the duration of the disruption in advance and expect the disaster to end each
quarter with probability 1−qe. If the closure lasts only one quarter, the oil supply begins to recover
in the next quarter and the price of oil falls relatively quickly. A two-quarter closure causes the
oil price to peak at 112% above the baseline before gradually declining, while a three-quarter
closure pushes the peak to 158% above the baseline as the cumulative supply shortfall grows. The
amplification of the oil price with higher durations reflects the role of oil storage. As inventories
are drawn down, the cost of a continued oil supply disruption rises.

The duration of the shortfall also matters for the effect on GDP growth. On impact, U.S. real
GDP growth declines by 0.26 percentage points, while ROW growth declines by 2 percentage
points. If the closure lasts only one quarter, U.S. real GDP growth remains slightly negative in
quarter 1 before rebounding as the oil supply recovers. Under a two-quarter closure, growth falls
further to −0.37 percentage points in quarter 1, as the continued supply shortfall keeps the oil price
elevated. Under a three-quarter closure, negative growth persists for another quarter. Once the oil
supply begins to recover, growth rebounds above the baseline as the oil price declines, with the
rebound more pronounced the longer the closure of the Strait lasts.

The average of the growth rates over the first four quarters approximates the annual change.
Under a one-quarter closure, U.S. real GDP falls by only 0.09% over the initial four quarters, com-
pared with a 0.12% decline for the ROW. Under a two-quarter closure, the U.S. decline is 0.16%
versus 0.24% for the ROW. Under a three-quarter closure, U.S. GDP contracts by 0.23%, while
ROW GDP contracts by 0.48%. In all three cases, the economic impact over the first year is smaller
in the U.S. than in the rest of the world, consistent with the structural changes documented earlier.

6.2 THE ROLE OF OIL INVENTORIES Global oil inventories play a key role in the transmission
of geopolitical oil supply disruptions. When the oil supply declines and the oil price rises in the
model, firms draw down inventories to partially offset the supply shortfall, dampening the initial
price increase. This behavior is consistent with the data. Between the end of February 2026, just
before the war began, and the end of July, U.S. crude oil inventories declined by 17% to their
lowest level since 1984.

To quantify the importance of the inventory response, we remove inventories from our baseline
U.S.-ROW model and simulate the responses to a 15% oil supply disruption that lasts up to 3
quarters. Figure 6 plots the paths of the oil price and real GDP growth. The results are striking.
Without inventories, the oil market must clear instantaneously each period through the price alone,
which creates the necessary demand destruction. The resulting impact effect on the oil price is
a 262% increase above the pre-war baseline, corresponding to a WTI price of $219, compared
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Figure 6: Effects of a 15% oil supply disruption without inventories, present calibration
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with only 67% in the baseline model when inventory drawdowns cushion the price response. The
duration of the disruption has no effect on the price path. For any duration of the supply disruption,
the oil price immediately jumps and remains essentially unchanged until the disruption ends. In the
baseline model, by contrast, the oil price continues to rise as inventories are progressively depleted.
For example, if the 15% oil supply shortfall had persisted for three quarters, the price of oil would
have risen from $101 per barrel on impact to a peak of $157 per barrel.

The differences in the oil price paths translate directly into differences in real GDP growth.
Without inventories, the impact effect on annualized U.S. real GDP growth is −0.53 percentage
points, roughly twice the −0.26 percentage point decline in the baseline model. The growth re-
sponse in future periods also differs. Without inventories, GDP growth bounces back after the
impact quarter because there are no further increases in the oil price. In the baseline model, GDP
growth remains negative as long as the 15% disruption lasts and the oil price continues to rise.
These results make clear that the dynamic response of the economy to a major oil supply disrup-
tion cannot be adequately captured by models that abstract from inventory adjustment.

6.3 THE ROLE OF U.S. OIL PRODUCTION In our baseline model, U.S. oil supply is held
fixed. This is a natural benchmark for assessing the short-run effects of the disruption. Increasing
domestic oil production is costly and takes time. Industry evidence suggests that the median time
from rig arrival to a well coming online is 5.7 months, and more than half of oil company executives
surveyed by the Federal Reserve Bank of Dallas report that it takes more than six months to raise
production in response to an unexpected increase in the oil price, if there is a response at all. The
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Table 8: Impact effects under alternative U.S. oil supply elasticities, present calibration

Oil Supply World U.S. Oil U.S. GDP ROW GDP
Elasticity Oil Price Production Growth Growth

0 66.8 0.0 −0.26 −1.98
0.02 63.9 1.0 −0.20 −1.94
0.06 58.7 2.8 −0.09 −1.87

Notes: Impacts of 15% oil supply disruption. Real GDP is chain-weighted. The growth rates are annualized
percentage point deviations from the pre-shock baseline, while the other variables are percent changes.

data support this assumption.
Over the first quarter of the 2026 Iran War, U.S. crude oil production increased by only 0.02%

in response to a 58% rise in the WTI price, implying an oil supply elasticity of effectively zero.12

While it is conceivable that there would be an endogenous response of oil production at horizons
longer than one quarter, this response is likely to be small because, at the beginning of the war, oil
producers were unable to lock in higher oil prices in financial markets at the horizons relevant to
their production decision (Kilian and Patel, 2026).

To further explore how our results would change if U.S. producers did respond to higher oil
prices, we consider a specification where the oil supply follows

os1,t = ōs1(p
o
t/p̄

o)ϵ
os
1 ,

where ōs1 is the steady-state level of U.S. oil supply and ϵos1 is the short-run price elasticity. When
ϵos1 = 0, this equation reduces to the baseline specification. When ϵos1 > 0, U.S. oil production
rises in response to higher oil prices and then returns to the baseline as the oil price normalizes.

Table 8 reports the impact effects of a 15% oil supply disruption for alternative values of ϵos1 .
Our baseline sets ϵos1 = 0, as assumed in the model, consistent with the near-zero quarterly elas-
ticity of total U.S. crude oil production documented above. We also consider ϵos1 = 0.02, which
matches the estimate of the quarterly price elasticity of U.S. shale oil supply reported in Kilian and
Patel (2026) for March–May 2026. Finally, ϵos1 = 0.06 allows for a much larger supply response
than observed in the data.

Setting ϵos1 = 0.02 reduces the oil price increase only slightly, from 66.8% to 63.9%, and
improves the U.S. real GDP growth impact from −0.26 to −0.20 percentage points. Even with
ϵos1 = 0.06, the oil price rises by 58.7% and U.S. real GDP growth declines by −0.09 percentage
points. The ROW also benefits from the U.S. production response through the lower oil price,

12Oil production data are from the July 2026 Short-Term Energy Outlook, published by the Energy Information
Adminstration. The 58% price increase is computed as the change in the average daily WTI spot price from February
to May 2026. The 0.02% production increase is computed over the same period using total U.S. crude oil production.
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Table 9: Model-implied and observed spot and futures prices

Spot 6-Month Futures 1-Year Futures 2-Year Futures

Data Model Data Model Data Model Data Model

WTI 97.77 101.22 79.09 89.32 72.92 78.00 69.26 67.43
Brent 109.02 111.10 84.70 98.04 78.17 85.61 74.40 74.02

Notes: Prices are in dollars per barrel. Data values are averages of daily spot and futures prices from
March–May 2026. The model values are the present impact effects of a 15% oil supply disruption.

but the gains accrue disproportionately to the U.S., since U.S. oil producers receive income from
selling additional output at elevated prices. These results help quantify the extent to which a U.S.
oil supply response moderates the impact of a geopolitical oil supply disruption, and show that
even an unrealistically large response does not fundamentally alter the effects of the disruption.

7 UNDERSTANDING OIL FUTURES AND OPTIONS PRICES

In this section, we show that our model comes close to reproducing the term structure of oil futures
prices and the options-implied densities observed in the data. We also illustrate how one can
interpret the evolution of oil futures and options prices over time through the lens of the model.
We provide evidence that most of the time financial markets have priced oil consistent with the view
that the disruption of 15% of global oil supplies in March–May will be followed by a slow recovery.

7.1 HOW DO THE OIL PRICE PREDICTIONS COMPARE TO OIL FUTURES PRICES? A natural
question is how well the model’s oil price predictions align with the evolution of oil spot and futures
prices since the outbreak of the 2026 Iran War. The model-implied spot price is pot , computed as the
average oil price in the impact period across the simulations used to generate the impulse responses
in Figure 5. Futures prices, however, reflect not only the expected future spot price but also a
risk premium, so the model counterpart at horizon k > 0 is F o

t,k = Et[Xt,t+k p
o
t+k]/Et[Xt,t+k],

where Xt,t+k =
∏k

j=1 xt+j is the model’s k-period stochastic discount factor and xt+j is the one-
period stochastic discount factor. We compute F o

t,k by simulating the model 100,000 times and
reweighting the cross-section of pot+k by the realized values of Xt,t+k along each simulation path.
To facilitate comparison with the data, we convert the model’s oil price predictions to levels using
the average daily WTI and Brent prices at each horizon over December 2025–February 2026.

Table 9 shows that the model closely aligns with observed oil prices during the impact quarter,
March–May 2026. While there are some differences, the overall alignment between the model and
the data is striking given that the model was calibrated on pre-war data. The model prediction of a
$101 WTI spot price nearly matches the observed WTI spot price of $98 per barrel over this period,
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validating the model prediction. The fact that the model-implied futures curve is reasonably close
to the observed futures curve suggests that our model-based scenario captures the key economic
forces driving the observed futures price dynamics since the outbreak of the war. The shape of the
futures curve, which declines rapidly with the horizon, is consistent with a scenario in which the
oil supply begins to gradually return to its pre-war level in the next quarter. The results are similar
for Brent, with the model predicting a spot price of $111 against an observed price of $109.

Our results are based on data from March–May 2026, since the model is quarterly. A concern
with this comparison is that the market initially viewed the disruption as being short-lived. If we
instead compare our model to the average for May 2026, at which point the market realized that the
disruption would persist longer, the WTI spot price increases to $102.13, while the 6-month, 1-year,
and 2-year futures prices become $82.34, $75.53, and $71.37, respectively. In this case, the model-
implied futures curve is even closer to the observed curve. The same conclusion holds for Brent.

7.2 HOW DOES THE MODEL COMPARE TO OPTION-IMPLIED DENSITIES? Another way to
assess the model’s predictions is by comparing the option-implied probability densities of the WTI
oil price to their model-based analogues. This comparison goes beyond examining the path of the
futures price by asking whether the model accurately reflects the full oil price distribution.

Model Density The model-implied density of pot+k is computed from the same set of simulations
used to compute the futures prices. At each horizon k, we apply a kernel density estimator to the
cross-section of simulated oil prices, weighting path i by wi = X

(i)
t,t+k/

∑
j X

(j)
t,t+k, which yields the

risk-neutral density of pot+k that we compare to the option-implied density.

Data Density In the data, we use daily settlement prices on WTI crude oil options. For each
futures contract, we observe option prices across a wide range of strike prices for both out-of-the-
money puts and calls. A call (put) option is out of the money when the strike price is above (below)
the current futures price. The call option price reflects the market’s assessment of the probability
that the futures price will exceed the strike price at a pre-specified horizon. The put option price
analogously reflects the probability of falling below the strike price.

For a given maturity T , we recover the risk-neutral density from these option prices using the
Breeden and Litzenberger (1978) formula, which shows that the second derivative of the call price
C(K,T ) with respect to the strike price K on any date is proportional to the risk-neutral density,

f(K) = erT
∂2C(K,T )

∂K2
,

where r is the risk-free rate and T is the time to maturity. Since option prices are only observed at
discrete strikes, we first fit a spline through the observed implied volatility curve using out-of-the-
money puts and calls. We then use the Black (1976) model to construct the options price function
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Figure 7: Model and options-implied predictive oil price densities
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Notes: The model-implied risk-neutral density is conditional on a 15% oil supply disruption. The data
density is the average option-implied risk-neutral density computed from WTI crude oil options on May
4–8, 2026. The front-month contract expires in June 2026 and the one-year contract expires in June 2027.

and compute the second derivative numerically. The density is normalized to integrate to one.

Results Figure 7 compares the model-implied risk-neutral density to the density implied by the
WTI options prices. We consider the front-month contract expiring in June 2026 and the one-year
contract expiring in June 2027. To reduce the impact of idiosyncratic daily fluctuations, we report
the average density over the first week of May (May 4–8, 2026). As noted earlier, this week is
far enough into the conflict that markets no longer viewed it as a short-lived event, consistent with
conditioning on a disruption that lasts at least one quarter in the model. We cannot average over
later dates because the June 2026 contract becomes too illiquid to recover the full option-implied
density, but the density for the last week of April is reported in the Online Appendix.13

The model does a good job of capturing the distribution of oil prices. For example, the in-
terquartile ranges are close. At the front-month horizon, the model-implied range is $94 to $108

per barrel, while the range in the data is $90 to $106. At the one-year horizon, the interquartile
ranges are $58 to $88 in the model and $59 to $86 in the data. The options-implied density tends
to have somewhat fatter tails than the model at the front-month horizon, with a standard deviation
of $13 in the data compared to $10 in the model. At the one-year horizon, the pattern reverses,
with the model having a standard deviation of $31 compared to $26 in the data. Both the model
and data also show very little skewness at either horizon, suggesting that markets did not view the
distribution of future oil prices as particularly asymmetric toward the beginning of the war.

13The risk-free rate in the Breeden-Litzenberger formula is set to 3%. The implied volatility surface is smoothed
using a cubic spline with a smoothing parameter of 0.99. The densities are almost identical under alternative values.
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Figure 8: WTI futures prices
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Notes: The shaded region denotes when the U.S.-Iran memorandum of understanding was in effect.

Overall, the alignment between the model and data densities is surprisingly close. The model
was calibrated entirely on pre-war data, yet it is largely in line with the market’s probability distri-
bution over future oil prices after the outbreak of the Iran War. This suggests that the model can
capture the key economic forces driving oil options prices.

7.3 WHICH SCENARIO ARE MARKETS PRICING? Oil futures prices also help reveal which
scenario markets have been pricing. Table 10 reports the model-implied WTI price four and eight
quarters after the initial disruption for alternative scenarios. The scenarios are the same as those
shown in Figure 5, with the addition of a 1Q-Fast scenario in which a one-quarter disruption is
followed by an immediate return of oil supply to its pre-shock baseline. The question is which of
these scenarios best describes the financial market’s assessment as reflected in WTI futures prices.

Figure 8 plots the December 2026 and December 2027 WTI contracts starting in February
2026. Prior to the war, both contracts were near $60. When the conflict started, they gradually
increased and stabilized near $80 for the 2026 contract and $70 for the 2027 contract. The excep-
tion is the shaded period from June 17–July 7, when the U.S.-Iran memorandum of understanding
(MOU) was in effect and the prices of the two contracts fell to $70 and $65, respectively.

As is evident from Figure 8, the December 2026 contract traded at prices not far from the 1Q-
Slow scenario throughout most of 2026, except in the early weeks of the war when a quick end
to the war seemed possible and during the MOU period when the price was close to the 1Q-Fast
scenario, consistent with markets expecting a quick resolution of the conflict. Similarly, the 1Q-
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Table 10: Model-implied WTI price paths

Quarter 1Q-Fast 1Q-Slow 2Q-Slow 3Q-Slow

4 71.66 84.98 106.79 138.34
8 65.67 70.82 79.12 90.62

Notes: Prices are in dollars per barrel. 1Q, 2Q, and 3Q denote the duration of the 15% oil supply disruption
and Fast/Slow indicates whether oil supply immediately or slowly returns to its pre-shock baseline.

Slow scenario does a good job at predicting the price of the December 2027 contract, except early
on and during the MOU period.14 At the same time, the options-implied probability of the oil price
exceeding the 2Q-Slow and 3Q-Slow scenarios remained low throughout. This evidence suggests
that our model is helpful for interpreting the evolution of oil futures prices after March 2026.

8 NET OIL IMPORTERS AND GEOPOLITICAL SUPPLY DISRUPTIONS

While the U.S. has become far less sensitive to geopolitical oil supply disruptions, the extent to
which this is true for other countries is less clear. In this section, we use our model to explain why
Europe is more exposed to geopolitical oil supply disruptions than the U.S.

Aside from its important position in the global economy, Europe remains a large net oil im-
porter. Recognizing this vulnerability to geopolitical oil supply shocks, policymakers have high-
lighted the 2026 Iran War as a risk to the European economic outlook. For example, the Interna-
tional Monetary Fund’s April 2026 World Economic Outlook forecast that the euro area would be
more affected by the war than the U.S., due to their different energy trade positions. Similarly, the
European Central Bank staff forecast for 2026 euro area real GDP growth was revised down by 0.3

percentage points due to the war’s impact on commodity markets, real incomes, and confidence.15

The model is unchanged except that country 1 becomes Europe while country 2 is the world
excluding Europe. We recalibrate the model to match Europe’s position in the oil market and the
global economy, which differ in important ways from the U.S. This exercise allows us to assess the
impacts of geopolitical oil supply shocks on Europe. More generally, our results provide insights
into how other oil importing countries are affected by major oil supply shocks relative to the U.S.

8.1 MODEL CALIBRATION We recalibrate the model following the procedure in Section 3. The
tables summarizing the parameter values and model fit are provided in the Online Appendix. The

14The oil supply in the model recovers according to the disaster exiting probability, which determines the expected
duration of the disruption. The Online Appendix shows how the responses change under a longer expected disruption.

15See World Economic Outlook: Global Economy in the Shadow of War, International Monetary Fund, April
2026, https://www.imf.org/en/publications/weo/issues/2026/04/14/world-economic-
outlook-april-2026; Economic Bulletin, Issue 2, European Central Bank, April 2026, https://www.ecb.
europa.eu/press/economic-bulletin/html/eb202602.en.html.
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parameters that are common across countries are unchanged, except for the elasticity of substi-
tution. The widespread availability of public transportation and greater urban density in Europe
suggest that households face a higher elasticity of substitution between oil and non-oil consump-
tion than in the U.S. To the extent that this also applies to production, we set σ1 = σ1,h = 0.3 as
our baseline. However, given the uncertainty surrounding this parameter and the limited guidance
from the literature, we also report results for σ1 = σ1,h = 0.21, as in the U.S. The ROW elasticity
is set to 0.21, matching the value in the U.S. model. Unless specified otherwise, the remaining
parameters are calibrated to match moments in the data from 1990–2019. The sample is shorter
than in the U.S. model due to more limited data availability.

The oil expenditure shares are calibrated using the same input-output tables as for the U.S.
model: the Long-Run World Input-Output Database for years prior to 1995 and the OECD Inter-
Country Input-Output (ICIO) tables from 1995 onwards, covering the same 25 countries. We
construct a European aggregate from the 14 European countries that are common across the two
input-output tables, with the remaining 11 countries forming the rest of the world.16 The average
oil expenditure share over 1990–2019 is 0.026 for Europe and 0.04 for the ROW.

The trade parameters are also computed from the ICIO tables, which provide annual data on
production and use across 50 sectors. Since the ICIO sector definitions do not map directly into
those used by Bodenstein et al. (2011), we construct analogues by aggregating appropriate sec-
tors. This yields an import share of non-oil consumer goods of αmc1 = 0.03, an import share of
investment goods of αmi1 = 0.16, and a consumer-to-investment export ratio of θmci2 = 0.36.17

The household-to-firm oil consumption ratio is calibrated using the IEA’s World Energy Bal-

ances database, the same source used for the ROW in the U.S. model. For Europe, the average is
1.16, similar to the U.S., while the ROW average is 0.72. The labor share for Europe is set to 0.61,
based on the GDP-weighted average across 16 European countries from the Penn World Tables.
The ROW labor share is 0.56. The capital shares and utility weights on leisure are set as in the U.S.
model calibration to match the respective labor shares and deliver a steady-state Frisch elasticity
of 2 in each country. The persistence and standard deviation of European labor productivity are
set to ρa1 = 0.89 and σa1 = 0.0133, closely matching the autocorrelation and standard deviation of
European GDP constructed from the Dallas Fed Global Economic Indicators database. The ROW
productivity and oil supply process parameters are unchanged from the U.S. model.

8.2 CHANGES IN THE EUROPEAN DEPENDENCE ON OIL As with the U.S. model, we produce
results across three calibrations: the average over our baseline sample (1990–2019), the present

16Country coverage differs across data sets. In each case, we include as many European countries as the data allow,
as restricting to the intersection of countries available across all datasets would substantially reduce coverage.

17We verified this approach by also computing U.S. import shares from the ICIO tables and comparing them to the
national account-based values used in the calibration of the U.S. model. The two methods yield very similar results.
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Table 11: Changes in the European dependence on oil

Average Present Past

Data Model Data Model Data Model

E(os1/o
c
1) 0.36 0.36 0.29 0.29 0.18 0.18

E(pg1o
c
1/y

r
1) 0.026 0.026 0.026 0.026 0.066 0.067

E(pg2o
c
2/y

r
2) 0.040 0.040 0.032 0.033 0.066 0.066

E(oh1/o1) 1.16 1.16 1.21 1.21 0.71 0.71

E(oh2/o2) 0.72 0.72 0.79 0.79 0.50 0.50
E(oc1/o

c
2) 0.22 0.22 0.14 0.14 0.32 0.32

E(yr1/y
r
w) 0.24 0.24 0.17 0.17 0.33 0.32

Notes: Average refers to the mean over 1990–2019, Present refers to 2024, and Past refers to 1980.

period (2024), and the past (1980). Table 11 summarizes how the key moments differ across the
three calibrations. The patterns broadly mirror those for the U.S. For example, the European oil
expenditure share declined over time, from 0.066 in 1980 to 0.026 today.18 Europe’s share of
world oil consumption declined from roughly 32% in 1980 to 14% in 2024, and its share of world
GDP similarly fell from 33% to 17%. The key difference from the U.S. is the ratio of domestic
oil production to consumption. While the U.S. ratio rose dramatically from 0.5 in 1980 to 1.12

today due to the shale oil revolution, Europe’s ratio remains well below one in both periods—0.18

in 1980 and 0.29 today—highlighting that Europe remains highly dependent on imported oil.

8.3 IMPACT OF THE 2026 OIL SUPPLY SHOCK Table 12 reports the impact effects on U.S. and
European real GDP growth of a 15% oil supply disruption.19 The oil price responses in the two
models are nearly identical, so the European model also closely matches the observed spot prices
documented in Section 6. The impacts on GDP reveal that the European sensitivity to geopolitical
oil supply disruptions has declined since 1980, mirroring the pattern observed for the U.S.

Furthermore, the responses of the two countries were nearly identical in 1980, with European
real GDP growth falling by 4.2 percentage points compared with 4.4 percentage points for the
U.S. Today, however, the picture is different. While U.S. real GDP growth falls by 0.26 percentage
points, the decline in European real GDP growth is 1.11 percentage points—more than four times
as large as the U.S. Although Europe’s oil expenditure share has declined substantially relative to

18The input-output tables are only available through 2022. Using the 2022 values for the present calibration would
be misleading since oil prices were unusually high that year, inflating the cost shares. To adjust for this, we use the
U.S. oil expenditure share, which is available through 2024, to estimate the change in cost shares between 2022 and
2024. We find a decline of 0.011 percentage points and apply the same adjustment to the European and ROW shares.

19Impulse responses to the past, present, and average calibrations of the model are provided in the Online Appendix.
Unlike the U.S., Europe is directly exposed to higher natural gas prices. Our model abstracts from this shock, so our
estimates should be viewed as a lower bound on the full impacts of the 2026 Iran War on European GDP growth.
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Table 12: Cross-country impact effects of a 15% oil supply disruption

Present (2024) Past (1980)

U.S. GDP Euro GDP Ratio U.S. GDP Euro GDP Ratio

−0.26 −1.11 4.20 −4.40 −4.20 0.95

Notes: Real GDP is chain-weighted. The growth rates are annualized percentage point deviations from the
pre-shock baseline. The ratio is computed as European impact effect relative to U.S. impact effect.

1980, its continued dependence on imported oil means that European households and firms bear
the cost of higher oil prices with no offsetting domestic income gain.

These estimates are based on a European elasticity of substitution that is higher than the rest of
the world (σ1 = 0.3). Setting σ1 = 0.21 to match the U.S. value raises the impact effects to 1.25

percentage points today and 4.62 percentage points in 1980. These results imply that U.S. GDP is
4–5 times less sensitive to geopolitical oil supply shocks than Europe.

9 CONCLUSION

There has been much speculation about the diminished sensitivity of the U.S. economy to the oil
supply disruption arising from the 2026 Iran War compared to major geopolitical oil supply short-
falls in the past. However, the extent to which structural changes have reduced the impact of large
geopolitical oil supply disruptions on U.S. GDP remains an open question, as some of the changes
are recent and interact in ways that are difficult to capture with standard empirical methods.

This paper developed a nonlinear two-country model of the global economy and the global oil
market that is designed to quantify the changes in sensitivity. One country in the model represents
the U.S., while the other represents the rest of the world. The model captures the key features
relevant for the transmission of geopolitical oil supply disruptions, including oil storage, oil supply
disasters, and international trade. The model was calibrated to match the structural features of the
U.S economy in 1980 and 2024, allowing us to quantify how the structural transformation of the
U.S. oil sector has altered the macroeconomic transmission of geopolitical oil supply disruptions.

We showed that a 15% shortfall of global oil supplies, as occurred in 2026, reduces annualized
U.S. real GDP growth by 0.26 percentage points. Had the same disruption occurred in 1980, it
would have reduced U.S. real GDP growth by 4.4 percentage points, implying a more than fifteen-

fold reduction in sensitivity since 1980. We traced the decline in the GDP impact mainly to a com-
bination of two structural changes: the substantial decline in the U.S. oil expenditure share and the
U.S. becoming a net oil exporter following the shale oil revolution. Counterfactual analysis showed
that neither change alone is sufficient to account for the full reduction in sensitivity, but together
they nearly explain the larger 1980 response, highlighting the importance of interaction effects.

36



KILIAN, PLANTE & RICHTER: GEOPOLITICAL OIL SUPPLY DISRUPTIONS

We also examined the view that the U.S. economy is now better positioned to weather global
oil supply disruptions than other economies. We used Europe as an example of a net oil importing
economy. When recalibrating our baseline model with Europe as one country and the rest of the
world as the other country, we find that European real GDP growth declines by 1.11 percentage
points under the present calibration, more than four times the decline in U.S. GDP. This stands in
sharp contrast to 1980, when the two economies were similarly affected, with U.S. GDP contract-
ing by 4.4 percentage points and European GDP by 4.2 percentage points.

Finally, we assessed the model against oil price data from the 2026 Iran War. Conditional
on a one-quarter disruption, the predicted oil price closely aligns with observed spot prices from
March–May 2026. The broad alignment between the model and oil futures and options prices
further suggests that the model captures the key economic forces shaping oil price dynamics during
the conflict, lending credibility to our quantitative assessment of the economic effects of the Iran
War. Our evidence suggests that most of the time markets have priced in a scenario in which oil
production slowly recovers from a shortfall of 15% of global oil supplies in the initial quarter.
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