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Abstract

We study how the Jones Act—a 100-year-old U.S. regulation that constrains domes-
tic waterborne shipping—affects U.S. markets for crude oil and petroleum products.
We collect data on U.S. Gulf Coast and East Coast fuel prices, movements, and con-
sumption, and we estimate domestic non-Jones shipping costs using freight rates for
Gulf Coast exports. We then model counterfactual prices and product movements ab-
sent the Jones Act, allowing shippers to arbitrage price differences between the Gulf
and East Coasts when they exceed transport costs. Eliminating the Jones Act would
have reduced average East Coast gasoline, jet fuel, and diesel prices by $0.63, $0.80,
and $0.82 per barrel, respectively, during 2018-2019, with the largest price decreases
occurring in the Lower Atlantic. The Gulf Coast gasoline price would increase by
$0.30 per barrel. U.S. consumers’ surplus would increase by $769 million per year, and
producers’ surplus would decrease by $367 million per year.
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interests, financial or otherwise, that relate to the research described in this paper. We thank Jonathan
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1 Introduction

The Jones Act of 1920 requires that goods shipped by water from one U.S. port to another
be carried by vessels that are U.S. built, U.S. owned, U.S. crewed, and fly the U.S. flag.!
These restrictions have the effect of increasing the cost of domestic shipping, also known as
cabotage, relative to the cost of sending goods over an equivalent distance internationally.
This policy has been cited as increasing the cost of everything from road salt in New Jersey,
to hurricane aid relief in Puerto Rico, to offshore wind in Massachusetts (Bergstresser and
Melitz, 2017; Lee, 2023).

In this paper, we quantify the costs of the Jones Act in an important sector: U.S.
petroleum markets. Much of the United States’ oil and gas resources and refining capacity
are located in Texas and along the Gulf of Mexico coast, far from the urban demand centers
on the U.S. East and West coasts. One way to solve this imbalance would be to move
hydrocarbons from the U.S. Gulf Coast (hereafter USGC) to the U.S. East Coast (hereafter
USEC) by ship, around Florida and up the coastline.? However, in practice the USEC
imports large quantities of fuel from across the Atlantic, while the USGC exports the same
fuels to destinations as far away as Asia. Figure 1 displays a map showing the average
annual volumes of these imports and exports during 2018-2019. A leading explanation
for this pattern is the fact that Jones-compliant movements from the USGC to USEC are
estimated to cost as much as three times as much as movements on foreign-flag vessels
(Frittelli, 2014). Advocates of repealing the Jones Act therefore frequently argue that it
distorts oil and refined product markets, leading to higher prices for USEC consumers, lower
prices for USGC producers, or both (Coleman, 2017, 2018; Smith and Hoxie, 2020; Grabow,
2022; Kumar and Xu, 2022).3

Our goal in this paper is to quantify how eliminating the Jones Act’s restrictions on
domestic shipping would affect oil and refined product markets on the USGC and USEC,
in the short-run.* Answering this question amounts to specifying a counterfactual for what

would have happened to oil and refined product movements and prices were shippers able to

1See Frittelli (2019) for a discussion of the history of the Jones Act and the details of its requirements.

2Throughout the paper, we focus on the potential for oil and refined product movements to the USEC
rather than the U.S. West Coast because the travel distance to the West Coast via the Panama Canal is
much greater than that to the East Coast. For instance, it is 4532 nautical miles from Houston to Los
Angeles but only 1915 nautical miles to New York City (Searoutes, 2023).

3Grabow (2022) and Kumar and Xu (2022) reference a 2022 JPMorgan note concluding that a Jones
Act suspension would reduce USEC gasoline prices by ten cents per gallon. This price decrease exceeds the
USEC versus USGC price differential for almost all of 2015-2021, though it is less than the price differential
during 2022, when it spiked following Russia’s invasion of Ukraine (see appendix figure A.1).

4The short-run nature of our analysis stems from the assumption that domestic production and consump-
tion would be unchanged by the abolition of the Jones Act. As we discuss in section 5.4, this assumption
likely underestimates the long-run effect.



Figure 1: Average crude oil and petroleum product movements during 2018-2019, in mil-
lions of barrels per year, for the US Gulf Coast (USGC) and US East Coast (USEC)
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Notes: “Conv. gasoline” is conventional gasoline, and “ULS diesel” is ultra low sulfur diesel. USGC
export volumes do not include shipments to Central American or Carribean destinations. USEC
import volumes do not include imports from Canada or imports of heavy crude oil. The map ignores
some very small movement categories. See section 4 for details on the fuel movement data used to

create this figure.

transport freight domestically at costs comparable to those for international freight transport.
Our approach to evaluating this counterfactual is based on a simple idea: if, in the absence of
the Jones Act, USGC exporters could have received a higher price, net of transport costs, by
shipping to the USEC rather than abroad, they would have done so. Our evaluation requires
three main pieces of information: (1) the quantities exported and the prices received by
suppliers on the USGC; (2) the quantities imported and prices paid by buyers on the USEC;
and (3) the non-Jones transportation costs from the USGC to the USEC.

We obtain the first two of these components from data on oil and refined product prices
and volumes from Bloomberg (2023) and U.S. Energy Information Administration (2023c).
We focus on the years 2018 and 2019, before the Covid-19 pandemic caused large reductions
in U.S. petroleum production and consumption that lasted throughout 2020 and 2021, and
before Russia’s 2022 invasion of Ukraine that delivered an unprecedented shock to global
hydrocarbon markets and the international tanker fleet. Among refined products we study
the three that have the largest volumes of both USGC exports and USEC consumption:



conventional gasoline, jet fuel, and ultra-low sulfur diesel. On average during 2018-2019,
the differences between USEC and USGC prices for these fuels were 2.19, 2.84, and 2.35
dollars per barrel ($/bbl), respectively, though there is considerable variation over time. For
crude oil, we restrict attention to light, sweet crude oil, since this is the grade of crude that
constitutes the vast majority of USGC oil exports. The average price differential for light,
sweet crude between the USEC and USGC during 2018-2019 was $1.42/bbl.

Transport from the USGC to USEC that is not Jones-compliant is currently prohibited,
so we must estimate the cost of “non-Jones” shipments as a counterfactual. We do so
by collecting data from Argus Media, an industry intelligence service, on transportation
costs from the USGC to Canada, Latin America, and Rotterdam. These destinations are
all international and are therefore served by vessels that are not Jones-compliant. We then
estimate a model of how shipping costs are affected by distance traveled to infer time series of
counterfactual transport costs from the USGC to destinations along the USEC. For example,
we estimate that the average non-Jones costs to move refined products from Houston to
Port Canaveral, FL. and to New York, NY during 20182019 were $1.23/bbl and $1.84/bbl,
respectively. These costs are less than the average price differential between the USEC and
USGC, implying that there were potential gains from domestic trade that were foreclosed
by the Jones Act’s restrictions.

Our counterfactuals then, for each product and month of 2018-2019, evaluate whether
USGC exports would have instead moved to the USEC had the Jones Act been abolished.
We separately model movements to the Lower Atlantic, Central Atlantic, and New England
to account for the fact that shipping costs increase with distance from the USGC. We first
replace Lower Atlantic imports with movements from the USGC, and we then continue to
re-direct USGC exports up the USEC until either the shipping cost exceeds the observed
price differential or available USGC exports are exhausted.

Once we quantify counterfactual oil and refined product movements in the absence of
the Jones Act, we compute counterfactual prices in the USGC and in each USEC destina-
tion. Counterfactual USGC prices are higher than actual prices during 2018-2019 only if
international exports fall to zero. In this case, movements to domestic locations become “on
the margin”, and the USGC price rises to equal the USEC price at the farthest destina-
tion reached by USGC movements, minus the non-Jones transport cost to that destination.
Likewise, USEC prices fall only if imports are completely displaced, in which case the coun-
terfactual price equals the USGC price plus the non-Jones transport cost to the destination.

We find that for jet fuel and ultra-low sulfur diesel, abolishing the Jones Act would have
allowed movements from the USGC to nearly completely replace USEC imports during 2018—

2019. For conventional gasoline, current USGC exports are large enough to fully displace



imports into the Lower Atlantic, but typically not to the Central Atlantic and New England
states. And for light crude oil, we find that movements from the USGC would not have out-
competed foreign imports into the USEC for many months during 2018-2019, even absent
the Jones Act, but in months when movements occur they are large enough to completely
eliminate USEC light crude imports. Total USGC to USEC movements, across all fuels and
destinations, increase from 253 million barrels per year to 371 million barrels per year. The
consequent improvement in economic efficiency is $403 million per year.

Following these changes in oil and product movements, we find that, on average over
2018-2019 and across USEC sub-regions, removing the Jones Act’s restrictions would have
decreased USEC prices for gasoline, jet fuel, ultra-low sulfur diesel, and light crude oil
by $0.63, $0.80, $0.82, and $0.36 per barrel, respectively. Price decreases are largest in the
Southeast and smallest in New England. These changes increase USEC consumers’ surplus by
$896 million per year (including $94 million per year of surplus gained by USEC refineries in
their role as consumers of crude oil), with the largest gains accruing to Southeast consumers.
USEC producers’ surplus decreases by $573 million per year. In the USGC, gasoline prices
increase on average by $0.30 per barrel. USGC consumers’ surplus then decreases by $127
million per year, and USGC producers’ surplus increases by $205 million per year.

Prior quantitative research on the Jones Act is limited. Olney (2020) studies the decline
in the number of Jones-compliant vessels since 1920 and concludes that the Jones Act has
substantially reduced U.S. domestic waterborne trade. U.S. International Trade Commission
(2002) uses a multi-sector computable general equilibrium model to find that the Jones Act
imposes an economic cost of $656 million annually. Gourdon and Guilhoto (2019) estimates
that the economy-wide impact of abolishing the Jones Act would be an increase in value-
added of $19 billion annually, assuming an elastic demand for domestic freight movements.
Hillberry and Jimenez (2022) focuses on Puerto Rico and applies a gravity model to find
that the Jones Act burdens private consumption there by $691 million annually across all
goods. A challenge of quantifying the overall economic costs of the Jones Act is estimating
the substitution between domestic and foreign freight for many economic sectors. Our paper
avoids this challenge by focusing on well-defined, homogeneous petroleum commodities for
which domestic and foreign supply are perfect substitutes in consumption.

We are aware of two previous papers that quantify the impacts of the Jones Act on U.S.
petroleum markets: Gius (2013) and Herndndez et al. (2019). The former studies USEC
gasoline prices during brief Jones Act waiver periods following hurricanes Katrina and Sandy

and finds no clear evidence that waivers decreased prices.” As the paper states, however, a

5Presidential administrations have historically issued limited, short-term Jones Act waivers in response
to acute emergencies such as hurricanes (Dlouhy and Traywick, 2017; Olander, 2022).



clean comparison is difficult because the waiver periods were extraordinary times. Hernandez
et al. (2019) estimates that removing the Jones Act would have increased total surplus in
U.S. petroleum product markets by $759 million annually, using data from 2001-2017. Our
study differs from Hernéndez et al. (2019) in several ways. First, we consider pricing, volume,
and cost heterogeneity across multiple destination ports and multiple petroleum products,
while Herndndez et al. (2019) aggregates products together and models New York as the
destination for all movements. Second, we use foreign imports data to evaluate the potential
for increases in domestic movements in our non-Jones counterfactual, while Hernandez et al.
(2019) uses an estimated demand elasticity to model the increase in movements following a
reduction in freight costs. Third, we model counterfactual market equilibria in each USEC
destination and in the USGC, enabling a full distributional analysis of the policy change.
The remainder of the paper proceeds as follows. We first describe in section 2 how we
estimate the cost of counterfactual coastwise fuel movements in the absence of the Jones Act.
Section 3 then discusses our oil and refined product price data, and section 4 discusses our
data on fuel movements, imports, exports, and consumption. Section 5 presents our main
analysis and results on how oil and refined product flows, prices, and economic surplus would
change if the Jones Act had been eliminated over 2018-2019. We discuss some limitations
of our analysis—all of which we believe lead our estimates to be conservative—in section
5.4, and we conclude in section 6 by summarizing our results and their implications for the

distributional politics of the Jones Act.

2 Estimation of counterfactual transportation costs

Our analysis requires counterfactual freight rates for transportation from the USGC to loca-
tions on the USEC absent the restrictions of the Jones Act. These rates cannot be observed
directly because such shipments are currently illegal. Instead, we estimate these unobserved
costs using observed rates for non-Jones transportation from the USGC to foreign destina-
tions.

We purchased proprietary information on petroleum freight rates from Argus Media
Group’s (2021) “Argus Freight” reports, covering 2018-2019. These reports provide daily
freight rate assessments for moving petroleum between a variety of ports. Argus’s assess-
ments are based on surveys of market participants’ (including shippers’ and carriers’) recent
transactions. On days and routes where transaction data are insufficient, Argus computes
rate assessments based on rates for other shipments and on factors such as estimated shipping

times, fuel costs, and port costs.®

6Argus provides sample freight reports and a discussion of their methodology at



Figure 2: Time series of normalized dirty and clean freight rate data
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Notes: Freight rates are from Argus Media Group (2021) and correspond to transportation from
the USGC. Dirty rates average across shipments to Canada’s east coast and Rotterdam. Clean
rates average across shipments to Canada’s east coast; Las Minas, Panama; and Mexico’s east
coast. These averages are then normalized by dividing by the first observed average clean rate

(January 2nd, 2018). The dirty time series starts in March 2018 because data for Rotterdam are

not observed earlier. See text for details.

We use assessments for voyages originating in the USGC. There are two sets of rates:
“dirty” rates for tankers that move crude oil, and “clean” rates for tankers that move refined
products. For dirty freight, we use Argus’s rate assessments for two routes, assuming tanker
deadweight tonnage (i.e., capacities) of 70,000 tonnes (523,000 barrels): USGC to Canada’s
east coast, and USGC to Rotterdam (rates to Rotterdam are available starting only in March
2018). For clean freight, we use assessments for USGC to Canada’s east coast, USGC to
Las Minas (Panama), and USGC to Mexico’s east coast (all assuming tanker capacities of
38,000 tonnes (284,000 barrels)). We cannot present the raw Argus data because they are
proprietary. Instead, figure 2 presents, for each of the dirty and clean series, rates that are
averaged across destinations and normalized so that the average clean rate at the start of
the sample takes a value of one.

Clean rates vary by approximately £50% over time, with no overall increasing or de-

creasing trend during 2018-2019. Dirty rates, on the other hand, exhibit a large increase

https://www.argusmedia.com/en/crude-oil /argus-freight.



late in 2019. Trade press attributes this increase to sanctions imposed by the United States
on tanker-owning subsidiaries of Cosco, a large marine transport company, for transporting
Iranian crude (Danish Ship Finance, 2019; Scheid, 2020). These sanctions removed a large
number of vessels from the dirty tanker fleet, leading to the rise in dirty freight rates.
Average differences in rates between destinations reflect differences in distance by sea
from the USGC. On average over 20182019, the dirty freight rate to Rotterdam was $0.63
per barrel greater than the rate to Canada’s east coast, reflecting the fact that shipping to
Rotterdam requires 5051 nautical miles of travel from Houston, whereas shipping to Canada’s
east coast requires only 2575.5 nautical miles (Searoutes, 2023).” The average clean freight
rates to Las Minas, Panama and to Canada’s east coast during 2018-2019 were $0.59 and
$1.55 per barrel greater, respectively, than the average rate to Mexico’s east coast. These
differences reflect the fact that the distances from the USGC to Mexico, Las Minas, and
Canada are 515, 1543, and 2575.5 nautical miles, respectively (Searoutes, 2023).
Estimating what freight rates from the USGC to USEC ports would have been in the
absence of the Jones Act requires a model of freight rates as a function of distance traveled
and the date of travel. We specify this model as equation (1), in which r;; denotes the freight
rate from the USGC to destination ¢ on date t, a; are date fixed effects, d; is the distance to

1, and Sy and (; are parameters to be estimated.

rit = a(Bo + Brd;) (1)

We model the time effects a; and destination effects Sy + (1d; as multiplicative rather
than additive to reflect the fact that the data show increasing differences in rates between
destinations at times when rates are high. This phenomenon is consistent with the notion
that the costs imposed by increased distance take the form of increased fuel use and an
increase in the number of days at sea. Thus, at times when fuel costs or daily time charter
rates are high, differences in rates across shipments of different distances will increase.

We estimate equation (1) separately for clean and dirty freight. For each freight type, we
first we regress logged rates on time fixed effects and distance fixed effects. The time effects
from this regression correspond to log ;. We then exponentiate the estimated distance fixed
effects and regress them on distance to recover 5y and ;. For clean freight we estimate 5; =
0.75, and for dirty freight we estimate $; = 0.23 (both in units of $ per barrel per thousand

nautical miles).

"When obtaining shipping distances from Searoutes (2023), we use Houston, TX as the port of departure
for movements from the USGC to all destinations. For Canada’s east coast we use the average of the distances
to St. John, NB and Come By Chance, NL (refineries at both locations receive crude from the USGC). For
Mexico’s east coast we use Tampico. One nautical mile is equal to 1.151 standard miles.



Figure 3: Time series of predicted clean and dirty freight rates, absent the Jones Act,
for transport from the USGC to Port Canaveral, FL. and New York, NY
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Notes: Predicted rates are based on the estimate of equation (1), using Argus rate assessments for petroleum
transport from the USGC to international destinations. See text for details.

With our estimate of equation (1), we can then predict time series of freight rates, absent
the Jones Act, for fuel movements from the USGC to destinations on the USEC. We use
Searoutes (2023) as the source for all port-to-port distances. As examples, figure 3 plots
time series of predicted clean and dirty rates in $/bbl from the USGC to Port Canaveral,
FL and New York, NY (distances of 1129 and 1915 nautical miles, respectively).

3 Price differentials between the East and Gulf Coasts

Our analysis focuses on trade in crude oil and three petroleum products: conventional gaso-
line, jet fuel, and ultra-low sulfur diesel (ULSD). We focus on these fuels because they
constitute the bulk of overall crude oil and petroleum product trade and consumption, and
because there exist high-quality data on their prices, imports, exports, and intra-US move-
ments. Although most of the gasoline consumed in New England and the Central Atlantic
is reformulated gasoline, we do not study this product because the USGC exports only con-
ventional gasoline.® We ignore other, higher sulfur, forms of distillate fuel because ULSD
comprises the overwhelming majority of both trade and consumption. Finally, for crude oil,
we focus attention on light (i.e., low density) crudes because the oil exported from the USGC
consists entirely of light crudes (S&P Global, 2018). We define light crude as that with an

8Reformulated gasoline (RFG) is a cleaner burning form of gasoline that is required in some jurisdictions
under the Clean Air Act Amendments of 1990. This fuel is not exported because no other countries require
it. Refineries in the USGC do produce it though.



API gravity exceeding that of Brent grade crude oil (37.5).

We obtained data on crude oil and petroleum product prices from Bloomberg (2023).
Bloomberg provides price assessments for conventional gasoline, jet fuel, and ULSD at both
the USGC and New York Harbor. We use Bloomberg’s “Light Louisiana Sweet” (LLS)
price as our measure of the USGC oil price. Neither Bloomberg nor the Energy Information
Administration (EIA) publishes a New York or Philadelphia crude oil price; we therefore use
Bloomberg’s “U.S. Fair Value Brent” series for the USEC oil price.” We average all price
data to the monthly level.!?

We treat the Bloomberg Gulf Coast prices as prices that USGC exporters receive at
Houston, TX. This treatment follows the assumption that the marginal barrel of oil or
product on the USGC is exported. Likewise, we assume that the marginal barrel of oil
or product on the USEC is imported. Accordingly, we use Bloomberg’s New York Harbor
products prices and the Brent price as the price that USEC importers pay. We further use
these prices as measures of import costs at all USEC locations, not just New York Harbor.!!

Figure 4 plots the price differences between the USGC and USEC for conventional gaso-
line, jet fuel, ULSD, and crude oil during our 2018-2019 sample. For the three petroleum
products, the price differential is typically around $2/bbl, though in some months the differ-
ential exceeds $4/bbl. The difference between USGC and USEC crude oil price is generally
lower—often around $1/bbl—though also with occasional spikes to $4/bbl. Appendix figure
A1 plots longer time series of these price differentials, covering 2013-2022. This figure shows
that the 20182019 differentials are typical of this longer period. It also shows that price
differentials for all three refined products spiked above $15/bbl in 2022 (almost reaching
$80/bbl for jet fuel), following Russia’s invasion of Ukraine and a substantial increase in
clean tanker freight rates (U.S. Energy Information Administration, 2022).

Figure 4 also compares the price differentials to our estimated counterfactual non-Jones

9Brent and LLS are comparable grades. Brent is 37.5 degrees API and 0.40% sulfur, and LLS is 38.4
degrees APT and 0.388% sulfur (S&P Global, 2017).

10 Appendix figure A.2 presents USGC versus New York price differentials, for conventional gasoline and
ULSD, computed using data from U.S. Energy Information Administration (2023c) (hereafter EIA) rather
than Bloomberg. The price differentials we compute for conventional gasoline and ULSD during 2018-2019
are similar regardless of which data source we use, with the only noticeable discrepancy being that the EIA
reports a lower USGC gasoline price in February 2019. The EIA does not publish a jet fuel price for New
York. For crude oil, the EIA publishes a West Texas Intermediate (WTI) spot price but not a USGC spot
price. Because WTT is priced at Cushing, Oklahoma rather than the USGC, the EIA WTI price series is
several dollars per barrel less than the Bloomberg LLS price series. Bloomberg and the EIA report similar
Brent spot prices.

' The New York Harbor prices are likely conservative measures of prices at more southern locations on the
USEC because imports from across the Atlantic must travel farther to reach these locations. For instance,
the distance from the Suez Canal to New York Harbor is 5249 nautical miles, and the distance to Port
Canaveral, FL is 5819 nautical miles (Searoutes, 2023).



Figure 4: Time series of New York vs USGC price differentials and
counterfactual shipping costs
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Notes: Counterfactual shipping costs are for movements from Houston, TX to New York City and are
computed as described in section 2. “ULSD” is ultra low sulfur diesel. All prices and counterfactual shipping

costs are averaged to the monthly level. See text for details.
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freight rates from Houston to NYC. For the three products, these counterfactual freight rates
are typically smaller than the price differential. For conventional gasoline, the Houston to
New York price difference is, on average, $0.35/bbl greater than the counterfactual shipping
cost over 2018-2019. For jet fuel and ULSD the corresponding differences are $1.01/bbl and
$0.51/bbl. In contrast, the crude oil price differential is on average less than the counterfac-
tual shipping cost, by $0.34/bbl.

4 Data on crude oil and refined product movements

and consumption

Our main source for information on movements and consumption of crude oil and refined
products is U.S. Energy Information Administration (2023c) (hereafter “EIA”). While some
of the EIA datasets we use have geographic data at the city level, some data—and ultimately
our main analysis—are aggregated at the level of “Petroleum Administration for Defense
Districts” (PADDs). Each PADD is a collection of states, and they are mapped in figure
5. We focus on exports from PADD 3 (the USGC) and imports into each of the USEC
sub-PADDs: the Lower Atlantic PADD 1c¢, Central Atlantic PADD 1b, and New England
PADD l1a.

We obtain import data from the EIA’s “Company level imports” dataset, which records
imports at the port-product-month level. Crude oil import data also include information on
the oil’s density (in degrees API) and sulfur content. Because the USGC’s crude exports
consist entirely of light crudes (S&P Global, 2018), and because our analysis assumes that
USEC imports of heavy crudes cannot be displaced by USGC exports, we include only
light crudes in our measure of USEC imports. We also exclude imports from Canada when
constructing our measure of imports potentially replaceable by shipments from the USGC.
Canadian imports primarily go to the Northeast, and Canada is closer to this region than is
the USGC.

For exports, we use the EIA’s “PADD district exports by destination” data for PADD
3, which provide monthly export volumes at the product by destination country level.'? For
each product-month, we subtract volumes going to the Carribean and Central America, since
these export locations are closer to the USGC than is the USEC, so that exports to them
from the USGC will likely be unaffected by a Jones Act repeal.

To measure total current Jones-compliant coastwise movements from the USGC to PADD

1 each month, we use the EIA’s data on “Movements by tanker and barge between PADD

12There are non-zero but negligible export volumes from PADD 1. Our analysis ignores these volumes.

11



Figure 5: Map of EIA Petroleum Administration for Defense Districts (PADDs)
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Source: U.S. Energy Information Administration (2023b)

districts”. As reported in U.S. Energy Information Administration (2014), U.S. Energy
Information Administration (2016a), and U.S. Energy Information Administration (2023d),
most of these movements go to Florida. This outcome is consistent with the fact that Florida
is the closest PADD 1 state to PADD 3, such that Jones-compliant movements over this short
distance can compete with foreign imports. To gain further insight into these movements,
we collect data from U.S. Army Corps of Engineers (2023) on port-level receipts, though
information is only available at an annual frequency. These data show that most coastwise
trade from PADD 3 goes to either Tampa or Port Everglades (near Miami), with considerably
smaller volumes going further on to Port Canaveral, FL, Jacksonville, FL; Savannah, GA;
and Charleston, SC. Appendix table A.1 provides the shares of coastwise movements and
foreign imports moving into each of these six ports, by product, over 2018-2019.

Finally, we collect data on sub-PADDs’ consumption of crude oil and petroleum products
using the EIA’s “Refinery utilization and capacity” and “Prime supplier sales volumes”
datasets, respectively. The former reports monthly crude oil inputs into refineries, and the
latter reports sales of products to local distributors, retailers, or end users. For crude oil,

we obtain a measure of light crude consumption for PADD 1 by subtracting heavy crude

12



Table 1: Summary of petroleum product and crude oil consumption and flows,
in millions of barrels per year over 2018-2019

Conventional
Gasoline Jet Fuel ULSD Crude

New England (PADD 1a)

Consumption 16 13 32 0
Imports 7 0 2 0
Central Atlantic (PADD 1b)

Consumption 119 75 121 246
Imports 121 2 19 95
Lower Atlantic (PADD 1c)

Consumption 512 42 200 0
Imports 16 6 4 0
Movements from PADD 3 178 32 43 0
Gulf Coast (PADD 3)

Consumption 434 145 298 3343
Exports 81 31 214 823

Notes: “ULSD” is ultra low sulfur diesel. PADD 3 export volumes do not include shipments
to Central American or Carribean destinations. PADD 1 crude import volumes exclude
imports from Canada, and PADD 1 crude oil consumption and import volumes exclude
heavy crude. The table ignores very small movements from PADD 3 to PADDs 1a and 1b,
and very small movements of crude from PADD 3 to PADD 1c. See text for details.

imports from total consumption.

Table 1 summarizes crude oil and refined product consumption and trade flows for each
sub-PADD during 2018-2019. Among the refined products we study, consumption and trade
are largest for conventional gasoline, followed by ULSD and jet fuel. PADD 3 exports of
gasoline are smaller than total imports into PADD 1, but for jet fuel and ULSD, exports from
PADD 3 exceed total imports into PADD 1. Crude oil exports from PADD 3 substantially
exceed imports into PADD 1, all of which go to refineries in PADD 1b. Jones-compliant
movements of refined product from PADD 3 to PADD 1c are of a comparable magnitude to
PADD 3 refined product exports.
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5 Counterfactual analysis: abolishing the Jones Act

5.1 Simulation of new equilibrium

Our main results quantify a counterfactual in which the Jones Act was abolished during
2018-2019. We simulate this counterfactual in three steps. First, we re-direct exports from
the USGC to instead become movements to the USEC. Second, we compute new equilibrium
crude oil and refined product prices in both the USGC and USEC. Third, we compute the
reduction in the cost of observed 2018-2019 Jones-compliant shipments from the USGC to
Florida.

All three steps are underpinned by an assumption that the market is in a competitive
equilibrium in each location, for each product, for each month of the sample. Thus, we
model flows and prices so that, in the counterfactual, there are no un-realized arbitrage
opportunities available to shippers from the USGC to USEC. We also assume that for each
location-product-month, the local quantity demanded in each USEC destination, and the
local quantity supplied in the USGC, is constant. That is, we assume that local demand and
supply for crude oil and refined products are perfectly inelastic. While this assumption would
be strong in some contexts, we believe it is mild in our study given the small magnitudes,
in percentage terms, of the price changes that we simulate.

To model counterfactual movements at the sub-PADD level, we must assign, for each
sub-PADD, a port location at which we will model shipping costs, prices, movements, and
imports. Our goal in making each assignment is to reasonably represent the average distance
that shipments from PADD 3 would have to travel—and hence the counterfactual freight
cost of such shipments—in order to reach the sub-PADD.!3 We use Boston for PADD 1a
and New York for PADD 1b, as these locations handle substantial import volumes and are
centrally-located within their sub-PADDs. For PADD 1c, we use Port Canaveral, FL, which
lies between Jacksonville and Miami on Florida’s East Coast. This choice is driven by the fact
that the vast majority of PADD 1c¢’s product imports and receipts from PADD 3 flow into
four Florida ports: Tampa, Port Everglades (near Miami), Port Canaveral, and Jacksonville
(see appendix table A.1 for the share of domestic and foreign movements received by each

port). Of these four ports, Tampa and Jacksonville are closest to and farthest from Houston,

13 An alternative approach would be to simulate our counterfactual more granularly, at the level of individ-
ual ports. A practical obstacle to doing so is that we lack data on domestic movements at the port-by-month
level, and we lack data on consumption at the port-level (at any frequency). But even absent this data
constraint, we view some degree of spatial aggregation as desirable because many ports are sufficiently close
to one another that differences in shipping costs are likely to be immaterial. Our notion of equilibrium
implies that at a sufficient distance up the Eastern Seaboard from Houston, ports should fully transition
from receiving fuels from PADD 3 to receiving fuels from foreign imports. This notion seems unlikely to
hold precisely on a port-by-port basis, but is more reasonable at larger geographic scale.

14



respectively, so that either Port Everglades or Port Canaveral better represents the average
distance that movements from PADD 3 would travel in our counterfactual.'* We choose Port
Canaveral because its greater distance from Houston implies that our counterfactual savings
estimates are conservative. The results from an alternative counterfactual analysis that uses
Port Everglades are presented in appendix table A.2; these results present a modestly greater
efficiency gain from eliminating the Jones Act than what is shown in our main results in
table 3 below.

We re-direct USGC exports to the USEC by first considering whether to shift these vol-
umes to PADD 1c¢, which is the closest to Houston of the three USEC sub-PADDs. For each
product-month, if the USGC to USEC price differential exceeds the counterfactual shipping
cost to PADD 1c¢, we re-direct PADD 3 exports to PADD 1c instead (and alternatively, if
the price differential is less than the shipping cost, we do not re-direct any PADD 3 exports).
We set the re-directed volume equal to the lesser of PADD 1c imports or PADD 3 exports.
That is, re-directed exports from PADD 3 can either fully replace PADD 1c¢’s import volume,
or the re-direction can exhaust the available export supply from PADD 3.

If, after this re-allocation to PADD 1c, there remain PADD 3 exports (because PADD 1c¢’s
imports were fully replaced), we then consider re-directing these remaining exports further
up the coast to PADD 1b. As we did with PADD 1c¢, we re-direct PADD 3’s remaining
exports to PADD 1b if the USGC to USEC price differential exceeds the counterfactual
shipping cost to PADD 1b (which is strictly greater than the cost to PADD 1c), and we set
the re-allocated volume to be the lesser of PADD 1b imports or remaining PADD 3 exports.
If PADD 3 exports still remain after this re-allocation, we repeat this procedure one more
time with PADD 1a.

Following our re-allocation of PADD 3’s exports, we compute counterfactual prices for
each location-product-month based on the disposition of the marginal barrel. For PADD 3,
if export volumes are still strictly positive after the re-allocation—either because the price
differential to the USEC was too small or because PADD 3’s exports were larger than PADD
1’s imports—we leave the price at PADD 3 unchanged because exports remain on the margin.
Likewise, for each USEC sub-PADD, if import volumes are still strictly positive after the
re-allocation, we leave the price unchanged because imports remain on the margin.

Alternatively, if our counterfactual causes PADD 3’s exports to fall to zero, then the
price at PADD 3 will rise because movements to the USEC will now be on the margin.
The new PADD 3 price will equal the USEC price minus the counterfactual shipping cost
to the farthest sub-PADD that is reached by PADD 3’s re-directed exports. And in each

M4 Tampa is 697 nautical miles away from Houston, Port Everglades is 989 nautical miles away, Port
Canaveral is 1129 nautical miles away, and Jacksonville is 1264 nautical miles away (Searoutes, 2023).
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USEC sub-PADD for which imports are fully replaced by movements from PADD 3 in our
counterfactual, the price will decrease to equal the sum of the counterfactual PADD 3 price
with the counterfactual shipping cost to the sub-PADD.

Finally, our last step computes the change in the cost of existing coastwise movements
of refined products from PADD 3 to PADD 1c. We infer the cost of existing movements
based on the equilibrium condition that buyers should, at the margin, be indifferent be-
tween purchasing products from the USGC versus products from abroad.!> We therefore
assume that the cost of Jones-compliant movements for each product-month is given by the
USGC versus USEC price differential. The reduction in per-bbl coastwise shipping costs
each period is then given by the difference between this inferred Jones-compliant cost and

the counterfactual shipment cost to PADD 1lc, estimated per section 2.

5.2 Results: changes in movements, imports, and exports

We summarize counterfactual flows of oil and refined products in table 2, and we show time
series of actual and counterfactual flows in figure 6. Absent the Jones Act’s restrictions, we
find that movements of refined products from the USGC almost completely displace refined
product imports into the Lower Atlantic states (PADD 1c¢). Counterfactual gasoline imports
remain non-zero, albeit small (2 million barrels per year (mmbbl/year)), because in a few
months during 20182019 the price difference between the USEC and USGC for gasoline was
below the estimated counterfactual shipping cost.

For jet fuel and ULSD, the USGC to USEC price differential is larger than the counter-
factual shipping cost to New England (PADD 1a) in most months of 2018-2019 (23 of 24
months for jet fuel, and 18 of 24 months for ULSD). Actual USGC exports during 2018
2019 were sufficiently large that the USGC is able to completely replace USEC imports in
these months. Overall, we find that eliminating the Jones Act enables the USGC to re-
place 8 mmbbl/year of the USEC’s jet fuel imports and 24 mmbbl/year of its ULSD imports
(accounting for 96% and 97% of actual jet fuel and ULSD imports, respectively).

For conventional gasoline, the replacement of USEC imports in the non-Jones counter-
factual is more limited than for jet fuel and ULSD. The USGC to USEC gasoline price
differential exceeds the counterfactual shipping cost to the Central Atlantic (PADD 1b)—by
far the largest receiver of conventional gasoline imports on the USEC—in 16 of 24 months
during 2018-2019. And in most months, USGC exports exceed imports into PADD 1c¢ but

15At a finer geographic scale, this indifference condition will hold at the marginal port, not necessarily
for the entire PADD 1c. Port Canaveral, FL—our choice as PADD 1c¢’s representative port—is arguably
the marginal port because it is the closest location to Houston, TX for which imports of each product are
substantial (see appendix table A.1).
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Table 2: Actual and counterfactual (no Jones Act) crude oil and product flows,
in millions of barrels per year (mmbbl/year) over 2018-2019

Conventional
Gasoline Jet Fuel ULSD Crude

New England (PADD 1a)

Imports 7 0 2 0
New movements from USGC 1 0 2 0
Counterfactual imports 6 0 0 0
Central Atlantic (PADD 1b)

Imports 121 2 19 95
New movements from USGC 37 2 18 34
Counterfactual imports 84 0 0 61
Lower Atlantic (PADD 1c)

Imports 16 6 4 0
New movements from USGC 14 6 4 0
Counterfactual imports 2 0 0 0
Gulf Coast (PADD 3)

Movements to PADD 1 178 32 43 0
Exports 81 31 214 823
Counterfactual movements to PADD 1 230 40 67 34
Counterfactual exports 29 23 189 789

Notes: “ULSD” is ultra low sulfur diesel. “New movements” are the difference between counter-
factual and actual coastwise movements. PADD 3 export volumes do not include shipments to
Central American or Carribean destinations. PADD 1 import volumes do not include imports
from Canada or imports of heavy crude oil. The table ignores very small actual movements from
PADD 3 to PADDs la and 1b, and very small movements of crude from PADD 3 to PADD lc.

See text for details.

not imports into PADDs 1b and 1c combined, so that elimination of the Jones Act causes
USGC exports to be exhausted before USEC imports are fully replaced. Overall then, move-
ments from the USGC replace 36% (52 mmbbl/year) of the USEC’s imports of conventional
gasoline during 2018-2019. These new movements account for 64% of the USGC’s actual
gasoline exports during 2018-2019.

As shown in figure 4, the USGC to USEC price differentials for light crude oil are fre-
quently not large enough to justify coastwise movements from Houston to PADD 1b. Thus,
even though the USGC exports considerably more oil than the USGC imports, we find that
eliminating the Jones Act causes only 36% (34 mmbbl/year) of the USEC’s light crude oil
imports to be displaced.
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Figure 6: Actual (solid line) and non-Jones counterfactual (dashed line) fuel exports,
imports, and movements, 2018-2019, in millions of barrels per month
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Notes: “Exports” show USGC (PADD 3) exports, “Imports” show USEC (all of PADD 1) imports, and
“Movements” show movements from the USGC to PADD 1lc. PADD 3 export volumes do not include
shipments to Central American or Carribean destinations. PADD 1 import volumes do not include imports
from Canada or imports of heavy crude oil. The figure ignores very small movements from PADD 3 to
PADDs 1a and 1b, and very small movements of crude from PADD 3 to PADD 1c. “ULSD” is ultra low

sulfur diesel. The vertical axis scale is different for each product. See text for details.
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5.3 Results: changes in prices, efficiency, and surplus

The top panel of table 3 presents the changes in prices associated with eliminating the
Jones Act, averaged over 2018-2019. The largest petroleum product price decreases are in
the Lower Atlantic (PADD 1c¢), since: (1) existing USGC exports are sufficiently large to
completely displace the region’s imports, so that movements from the USGC become “on
the margin”; and (2) the cost of these movements is relatively small, owing to the short
distance from the USGC. On average, the Lower Atlantic prices of conventional gasoline, jet
fuel, and ULSD decrease by $0.76, $1.60, and $1.12/bbl, respectively.

The price decreases in PADDs 1a and 1b for jet fuel and ULSD are smaller than in PADD
lc, reflecting the increased distance required to reach these locations from the USGC. Prices
for conventional gasoline in PADDs la and 1b fall by very little—$0.11 and $0.14/bbl,
respectively—reflecting the fact that movements from the USGC do not fully displace these
areas’ gasoline imports in most months. The average product price decreases in the USEC,
weighted by sub-PADD consumption, are $0.63, $0.80, and $0.82 per barrel, respectively, for
conventional gasoline, jet fuel, and ULSD.

The price of gasoline on the USGC rises by $0.30/bbl on average, since in some months all
of the USGC(C’s gasoline exports are re-reouted to the USEC, so that the USGC price increases
to meet the USEC price less the cost of these movements. Finally, we find that the PADD
1b price for light crude oil decreases by $0.36/bbl, reflecting the complete displacement of
USEC light crude imports in months in which the price differential is wide enough to justify
movements from the USGC.

We then compute the efficiency gains from eliminating the Jones Act, for each destination-
fuel-month, as the product of counterfactual USGC to USEC movements with the decrease
in the USGC to USEC price differential. This calculation treats the cost of actual product
shipments (both Jones-compliant movements and foreign imports) as true economic costs.
In practice such shipments may be associated with factor rents, which would be reduced in
our non-Jones counterfactual.

The second panel of table 3 shows the efficiency gains that we calculate. The total
gain, across all sub-PADDs and products, is $403 million per year. Most of this gain is
associated with movements to the Lower Atlantic, since this region experiences the largest
coastwise movement volumes and the largest decreases in its price differentials relative to the
USGC. Among products, the largest gains are associated with conventional gasoline, since
its counterfactual coastwise movements are larger than those of the other fuels.

We present the consumer surplus impacts of eliminating the Jones Act in the third panel
of table 3. We compute the change in consumer surplus for each region and fuel as the product

of consumption with the change in price. We find that USEC petroleum product consumers
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Table 3: Price changes and distributional impacts from eliminating the Jones Act
during 2018-2019

Conventional
Region Gasoline Jet Fuel ULSD Crude
Price changes ($/bbl)
New England (1A) -0.11 -0.02  -0.23  0.00
Central Atlantic (1B) -0.14 -0.48  -0.48  -0.36
Lower Atlantic (1C) -0.76 -1.60  -1.12  0.00
Gulf Coast (3) 0.30 0.02  0.00 0.0
Efficiency changes ($million/year)
New England (1A) 1 0 2 0
Central Atlantic (1B) 29 2 13 37
Lower Atlantic (1C) 201 65 54 0
Consumer surplus changes ($million/year)
New England (1A) 2 0 8 0
Central Atlantic (1B) 17 35 60 94
Lower Atlantic (1C) 386 69 225 0
Gulf Coast (3) -124 -3 0 0
Producer surplus changes ($million/year)
New England (1A) -1 -0 -7 0
Central Atlantic (1B) 0 -34 -51 -59
Lower Atlantic (1C) -239 -8 -173 0
Gulf Coast (3) 201 5 0 0

Notes: “ULSD” is ultra low sulfur diesel. Reported price changes are averages over 2018-2019.
The price, efficiency, and consumer surplus changes for crude oil in PADDs 1a and 1c are set to

zero because these regions import essentially zero crude oil. See text for details.

would experience an increase in consumer surplus of $802 million per year. Most of these
gains accrue to consumers in the Lower Atlantic, whose consumer surplus increases by $680
million per year, because this region experiences the largest product price decreases. USGC
consumers experience a decrease in consumer surplus of $127 million per year, primarily
reflecting an increase in USGC gasoline prices. For crude oil, reductions in price in the
Central Atlantic (PADD 1b) imply that consumer surplus increases by $94 million per year
there. These gains should be understood as accruing to Central Atlantic refiners in their
role as crude oil consumers. Summing these consumer surplus changes across all products
(including crude oil) and all PADDs (including PADD 3), the total change in consumer
surplus from eliminating the Jones Act is $769 million per year.

Because the overall increase in consumer surplus ($769 million per year) exceeds the

efficiency gain from eliminating the Jones Act ($403 million per year), it must be the case
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that total producer surplus decreases. The producer surplus changes by sub-PADD and fuel
are shown in the bottom panel of table 3; the total loss of producer surplus is $367 million per
year.'® These losses accrue primarily to inframarginal suppliers of oil and refined products
to the USEC (and especially to the Lower Atlantic), as a consequence of the USEC’s reduced
product prices. For USEC refiners, these losses are offset by our finding that USEC crude
oil prices decrease. USGC product suppliers, on the other hand, experience a surplus gain

of $205 million per year due primarily to the increase in USGC gasoline prices.

5.4 Limitations

Our analysis has several limitations, each of which suggests that our results are under-
estimates of the long-run effects of abolishing the Jones Act for crude oil and petroleum
product markets. First, our analysis assumes that local supply and demand for products
are perfectly inelastic. Allowing for some price-responsiveness would lead to further surplus
gains due to increases in quantities consumed and produced. Such gains would almost
surely be modest in the short-run but could plausibly be substantial in the long-run to the
extent that the Jones Act played a role in USEC refinery disinvestment over the last decade.
Second, our use of New York Harbor prices as measures of the prices of imported crude in the
Southeast potentially under-estimates actual prices paid, since transit distances for imports
from Europe and the Middle East to Southeast locations are longer than the distance to New
York. Third, there may be potential for crude oil movements from the USGC to the USEC
to displace USEC receipts of crude-by-rail from the Bakken Shale of North Dakota, which
would lead to additional cost efficiencies and potentially also reduce local air pollution from
locomotives (Clay et al., 2019; Covert and Kellogg, 2023).17 Fourth, our analysis does not
include Puerto Rico and the U.S. Virgin Islands, which would also potentially benefit from
abolishing the Jones Act.!®

Fifth, and finally, our analysis could be extended to incorporate additional products. We

16The producer surplus change for each region and fuel is the change in local price times the change in local
quantity supplied. Quantity supplied for USEC locations equals consumption minus port receipts (domestic
or foreign), and quantity supplied for USGC locations equals consumption plus port shipments out (domestic
or foreign). The total efficiency gain equals the sum of the total consumer surplus change with the total
producer surplus change.

1"The main overland supply of petroleum products for the USEC is the Colonial Pipeline, which typically
operates at full capacity (U.S. Energy Information Administration, 2016b), and we assume it would continue
to do so were the Jones Act abolished.

18The barrier to including Puerto Rico and the U.S. Virgin Islands in our analysis is the lack of monthly
data on their fuel consumption and imports. Annual consumption data are available at U.S. Energy In-
formation Administration (2023a). Puerto Rico and the U.S. Virgin Islands together consumed an average
of 18, 3, and 11 million barrels per year of conventional gasoline, jet fuel, and ULSD, respectively, during
2018-2019.
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have entirely ignored reformulated gasoline (RFG), which comprises one-third of all PADD
1 consumption, because the USGC does not export RFG. However, refineries in the USGC
do in fact produce RFG, and it is easy to imagine them producing more of it to ship to the
USEC if the Jones Act were removed. We have also ignored liquified natural gas, which the

USGC exports in large volumes and is occasionally imported into New England.

6 Conclusion

This paper quantifies how abolishing the Jones Act would have impacted U.S. markets for
crude oil and refined products during 2018-2019. We estimate counterfactual U.S. Gulf
Coast to East Coast shipping costs associated with the ability to use foreign-flagged vessels
and then find that if shippers were legally able to move fuels at these costs: (1) existing
movements from the Gulf Coast to Florida would experience cost reductions; (2) movements
from the Gulf Coast up the Eastern Seaboard would increase, entirely displacing East Coast
foreign imports for some products and months; and (3) East Coast oil and refined product
prices would decrease, while Gulf Coast conventional gasoline prices would increase (though
with a magnitude less than the decrease in East Coast prices). The largest refined product
price decreases occur in the Southeast due to its proximity to the Gulf Coast. We estimate
that absent the Jones Act, the prices of gasoline, jet fuel, and ultra-low sulfur diesel in the
Southeast would have been $0.76, $1.60, and $1.12/bbl lower, respectively, during 2018-2019.

We therefore conclude that the primary beneficiaries of repealing the Jones Act for coast-
wise trade in oil and petroleum products would be East Coast, and especially Southeast,
consumers. Existing suppliers of oil and refined products to the East Coast would be harmed,
though their losses would be smaller than East Coast consumers’ gains, reflecting the cost
efficiencies that would be realized from a Jones Act repeal. Gulf Coast producers would
benefit, though their gains would be limited because for most products and months, foreign
exports would remain on the margin, leaving Gulf Coast prices unchanged. Moreover, some
Gulf Coast producers are also suppliers to the East Coast, so that their overall economic
surplus might be diminished as a consequence of a Jones Act repeal.l?

These distributional impacts potentially speak to the politics around the Jones Act. The
overall reduction in oil and refined product suppliers’ profits that we find would follow from
eliminating the Jones Act suggests that industry participants have limited incentives to ad-
vocate for a repeal. Thus, our results may explain why, for example, both of Louisiana’s

senators have opposed repealing the Jones Act despite the state’s prominence in oil produc-

YFor instance, Chevron and Valero own Gulf Coast refineries and are also shippers on the Colonial Pipeline
to the East Coast (Kumar and Renshaw, 2017).

22



tion and refining (Seafarers Interantional Union, 2020). In contrast, the primary beneficiaries
from repeal are East Coast refined product consumers, who would benefit in aggregate by
$802 million annually. This sum, however, amounts to only a few dollars per year per person.
The beneficiaries of a Jones Act repeal can therefore be characterized as an instance of a
diffuse interest, in the spirit of Olson (1965), that is likely difficult to mobilize for policy

change.
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