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Variations in Inland Transport Regulation: 
A Barrier to a Competitive Global LNG Market

Abstract
LNG trade traditionally existed as an industry dominated by long-term contracts between 

regions of resource abundance—with excess supplies of gas—and regions of resource 

scarcity—with a great need for fuel. Now a new type of landscape is emerging with the 

impending entry of North American unconventional gas exports. These new exports are 

produced and transported by sellers in the competitive North American gas market. But there is 

little ability for exporters to reach consumers at the other end of the journey because regulation 

outside of North America means that, by and large, the only potential buyers are monopolies 

that own the regasification facilities, the transmission pipelines, and the distribution companies. 

Before a worldwide gas market akin to the global oil market can emerge, a paradigm shift 

in gas transport regulation outside North America would have to take place. The cost of 

maritime gas transport would have to also decline to make LNG more attractive than local 

unconventional gas production. 
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Introduction 
Natural gas has long been considered the most environmentally-friendly fossil fuel, with its 

low per-unit carbon emissions and relatively high efficiency in power applications. Pipelines 

are the preferred mode of transport for natural gas, as they provide a simple and efficient way 

of bringing the commodity from production to consumption areas using a straightforward 

technology that has not materially changed in decades. Because of the relative ease of 

transporting gas via pipeline, gas has remained a regionally-traded commodity. Unlike oil—

which is easily transported, trades in a worldwide market, has longstanding world-pricing 

benchmarks and organized futures markets around those benchmarks—no “world” natural gas 

market has developed. 
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The ocean shipping of natural gas presents much greater technological and market challenges 

than maritime transport of oil. Much has changed in the ocean-based trade in gas since the 

first purpose-built, commercial LNG tanker, the Methane Princess, entered service in 1964 

[1]. By the end of 2014, gas producers had funded 301.2 million tons per annum (MTPA) of 

global nominal liquefaction capacity—a forty-five percent increase from 2008, representing 

12 percent of worldwide gas consumption in 2014 [2, 3]. The LNG tanker fleet comprised 373 

carriers in 2014, with an average capacity of 161,000 cubic meters (m3) of LNG or 6.44 million 

cubic feet of natural gas (MMcf)—more than six times the capacity of the Methane Princess. 

Twelve countries constructed large-scale regasification facilities between 2008 and 2014, with a 

worldwide total of 724 MTPA—more than double the liquefaction capacity, seemingly providing 

a choice of destinations for the world’s sellers of LNG [1, 3].

Because of this phenomenal growth in liquefaction, shipping, and regasification capacity 

around the globe, drastic gas price differences between regions (Europeans have paid 

roughly $600 billion more for their gas than North Americans in the last 7 years), and the 

entry of the United States and Canada into the market as a major exporters of LNG, there 

is a general expectation that global trade in liquefied natural gas can accomplish for gas 

markets what ocean shipping does in oil markets—balancing global supply and demand to 

produce worldwide competitive benchmark prices separated only by the cost of shipping [4]. 

However, there are two key reasons to be uncertain of the ease at which this might occur. First, 

institutional barriers in the form of pipeline regulation outside North America, which result in 

a few companies within a country (or just one in many instances) owning all of the links in the 

chain to reach gas consumers, make it difficult for competitive gas supplies that might arrive 

by LNG tanker to reach those consumers. Second, unlike that for oil, the process of preparing 

gas for ocean transport is both costly and capital-intensive, requiring significant upfront 

expenditures by investors. Even if such institutional and transport cost barriers were to lessen, 

local unconventional gas production appears to be more cost-effective—with the added benefit 

of ensuring energy security. Thus, while LNG trade continues to increase, it is unlikely that an 

international gas spot market akin to that for oil will speedily emerge.

One Global Oil Market v. Three Regional Gas Markets
LNG plays a vital role in the global supply of gas. Worldwide LNG trade in 2014 amounted to 

333 billion m3—the second highest year for LNG on record, but ocean transport constitutes less 

than 10 percent of global consumption [2, 3]. In contrast, two-thirds of global oil consumption 

travels via the ocean in a globally competitive market [3, 5]. Oil is traded at worldwide spot 

or forward prices while less than 30 percent of LNG cargoes are traded in the spot market or 

under contracts of four years or less—though that figure represents a substantial increase in the 

number of short-term trades since 2000 [6, 7]. 

Traditionally, locales with scarce fuel resources (such as Japan or South Korea) rely heavily on 

long-term import contracts with exporters in resource-rich regions (Qatar and Australia) whose 

supply exceeds local needs. While there is evidence of increased demand among buyers of LNG 

for volume and destination flexibility in contracts [6], the investments required to fund these 

projects means that long-term contracts to ensure funding are usually required. Long-term 

contracts provide assurance of those future cash flows which is particularly important to  

lenders [8]. 
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Oil prices are set globally. The development of this market is a well-studied topic (for example, 

see [9, 10, 11, 12 ]). Three key market benchmarks exist: Brent, West Texas Intermediate (WTI), 

and DME Oman. These benchmarks are used by a multitude of players—oil companies, traders, 

futures exchanges, and governments—to accomplish a multitude of tasks, such as setting 

contract prices, pricing financial derivatives, and determining taxes [9].  These benchmarks differ 

widely in location, but for the most part their prices move together. 

Similarly, the regional nature of gas markets is also a well-studied topic (for example, see [13, 

14, 15, 16]). Several “hubs” exist in North America, Europe, and Asia-Pacific. Each of these 

three regional gas markets is characterized by differing physical, geographical, competitive, and 

institutional arrangements. In the US, the Henry Hub in Louisiana is the physical pricing-point 

for natural gas futures traded on the New York Mercantile Exchange (NYMEX). In Europe, the 

UK’s National Balancing Point (NBP) and the Dutch Title Transfer Facility (TTF) are not physical 

points; but rather, they are “notional” hubs developed to comply with a regulatory requirement 

for the separation of gas commodity sales and each country’s pipeline systems [17]. The Asia-

Pacific region contains several national gas markets (Japan, Korea, and Taiwan are the largest 

importers in the region) whose prices rely primarily upon long-term contracts tied to the 

Japanese Crude Cocktail Index (JCC) for maritime LNG rather than pipeline-transported gas [13]. 

Recently the Japanese Ministry of Economy, Trade, and Industry (METI) published its Strategy for 

LNG Market Development reflecting a desire to develop a flexible and liquid LNG market with 

hub-based pricing, unrelated to oil [13,13 18]. 

Maritime LNG transport serves to link these three regional gas markets. Beginning in 2009, 

the large growth of US unconventional gas production created a striking and persistent split 

between regional gas prices. In 2014, the price at the US Henry Hub averaged approximately 

$4.35 per MMBtu while the price at the UK’s NBP averaged $8.22 per MMBtu and the LNG 

price in Japan was $16.33 per MMBtu [2]. This situation presents the potential opportunity to 

arbitrage price differentials between regions. Coupled with the ability to ship LNG over the 

oceans, this arbitrage opportunity has led to the expectation that a global gas market like that 

in oil is approaching rapidly [19, 20]. However, it is a more complicated matter to move to a 

global gas market where prices are equal but for the price of transport [13, 14, 17, 21, 22, 23]. 

To achieve a worldwide competitive gas market, two obstacles need to be navigated to balance 

the three regional markets. First, exporters would need to be able to reach gas consumers 

without the existing intuitional barriers that result in monopoly control of import contracts, 

inland transport, and distribution. Second, the cost of LNG transport would need to decline to 

make LNG a more viable alternative to localized unconventional gas production.

Competitive Access to Consumers Outside North America
The lack of competitive gas markets outside of North America to receive gas supplies increases 

the difficulty of achieving a global gas market—and particularly to reach a situation in which it 

is similar to the global market for oil. The traditional LNG industry linked countries with resource 

abundance to those with resource scarcity through long-term contracts for relationship-specific 

assets. But a new type of LNG market is emerging where large supplies of gas are available 

from North American exporters. Recent analysis of long-term contracts for both pipeline gas 

and LNG show that contract duration has decreased [24, 25]. However, there is an imbalance in 

this new market such that those LNG exporters in North America (who operate in competitive 

markets with relatively easy access to the water) do not have access to a competitive import 

market in either Europe or Asia. 
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The US gas market is freely competitive because it successfully restructured its federally 

regulated interstate pipeline system to remove pipeline interests as a barrier to the competitive 

trade in gas. Every interstate pipeline remains subject to the regulation of the Federal Energy 

Regulation Commission (the FERC), but a competitive (unregulated) market exists in the well-

defined FERC-licensed physical capacity rights in those pipelines. Pipelines are prohibited from 

owning the gas that they transport, do not control the secondary market in capacity rights, and 

cannot bar competitive pipeline entry by subsidizing new capacity through existing rates [26]. 

The FERC, over many years, developed regulation such that the US natural gas pipeline industry 

exhibits all of the characteristics of competitive market: a homogenous good (licensed pipeline 

capacity); pipelines and consumers are price takers (cost-based tariffs); perfect information 

(mandated electronic platforms to ensure transparency); and free entry and exit (of pipelines 

and shippers) [26, 27]. It is this transparently physical configuration of gas transport that 

attracted the financial industry to develop commodity trading based on the Henry Hub. 

The gas pipeline industry in Europe shares none of these attributes due to sharply different 

histories and institutional structures. Many major gas transmission pipelines were built by 

governments or state-owned companies—who are typically also the gas distributors and gas 

owners. EU-wide authorities have little ability to exercise FERC-style regulation of interstate 

pipelines. Much of the regulation of European pipelines and their respective gas markets focuses 

on the individual member state enterprises and member-state control of them. As such, each 

of those member states is highly protective of its own interests [15]. LNG exporters will need 

to need to deal with dominant local companies— who often also control long-term import 

contracts with a limited number of suppliers [3, 13, 28].

While the US pipeline system relies on point-to-point transport tied to physical operations and 

gas flows, the EU’s Third Legislative Package of 2009 forbids such contracting on its long-

distance pipelines [29]. Rather, the EU mandates “entry/exit” regimes similar to electricity 

regulation based on the claimed success of such a system in the UK [30, 31]. Each member 

state must create a notional hub where gas is injected into the system at “entry” points and is 

extracted at various “exit” points [32]. This system entirely abstracts from the physical flow of 

the gas and requires significant centralized oversight (by a transmission system operator or TSO) 

to ensure the system remains in balance [31]. Such a system has the effect of barring entry of 

private competitor pipelines and therefore blocking access to individual buyers.

Table 1 demonstrates the vigorous entry of companies into the US LNG import business when 

the US was expecting to import gas rather than export. It shows that in August 2007, 21 

different enterprises were competing to bring LNG supplies to the US market. All of these 

facilities would have been connected to the competitive US pipeline market (and the consumers, 

independent gas distributors, and others drawing from it). At that time, there were just four 

existing onshore LNG regasification terminals—but there were 13 FERC approved terminals and 

nine more proposed [33 – 37].
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Table 1. Existing, Approved, and Proposed Onshore LNG Import Terminals in 2007

Name Location Owner

Everett Marine Terminal Everett, MA GDF Suez

Cove Point LNG Cove Point, MD Dominion

Trunkline LNG Lake Charles, LA Southern Union

Southern LNG Elba Island, GA El Paso

Cameron LNG Hackberry, LA Sempra Energy*

Freeport LNG Freeport, TX Cheniere*

Sabine Pass LNG Sabine, LA Cheniere*

Corpus Christi LNG Corpus Christi, TX Cheniere

Vista Del Sol LNG Corpus Christi, TX ExxonMobil

Weaver’s Cove Energy LLC Fall River, MA Hess

Golden Pass LNG Sabine, TX ExxonMobil**

Ingleside Energy Corpus Christi, TX Occidental Energy Ventures

Crown Landing LNG Logan Township, NJ BP

Port Arthur LNG Port Arthur, TX Sempra Energy

Creole Trail LNG Cameron, LA Cheniere

Gulf LNG Energy LLC Pascagoula, MS El Paso/Crest/Sonangol**

Casotte Landing LNG Pascagoula, MS ChevronTexaco

Sound Energy Solutions Long Beach, CA Mitsubishi/ConocoPhillips

Broadwater Energy Long Island Sound, NY TransCanada/Shell

Northern Star LNG Bradwood, OR Northern Star Natural Gas LLC

Quoddy Bay LNG Pleasant Point, ME Quoddy Bay, LLC

Calhoun LNG Port Lavaca, TX Gulf Coast LNG Partners

Downeast LNG Robbinston, ME Kestrel Energy

AES Sparrows Point Baltimore, MD AES Corp.

Jordan Cove Energy LNG Terminal Coos Bay, OR Veresen

Oregon LNG Astoria, OR Leucadia National Corporation

* Constructed and authorized for re-export of delivered LNG as of June 2, 2016; 

** Constructed as of June 2, 2016.

Sources: FERC, company websites.
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Similarly in 2016, the US export business is experiencing the entry of companies (20 in all) 

wanting to take advantage of low local gas prices for LNG export. While switching from 

regasification to liquefaction is certainly not costless, those locations and much of the 

infrastructure already exist and re-outfitting existing US LNG import terminals for export 

costs less than building new export terminals [23]. Sabine Pass LNG in Louisiana is now a dual 

facility—with the ability to both import and export—and has also applied for an expansion to 

its export facilities. Table 2 shows that the FERC has approved eight more export terminals (five 

of which are under construction), there are five new proposed projects pending application at 

the FERC, and nine new projects are in the pre-filing stage [34, 38 – 45]. Additionally, some of 

the other facilities listed propose further expansions [38, 39].

Table 2. Existing, Approved, and Proposed Onshore LNG Export Terminals in 2016

Name Location Owner

Kenai LNG Kenai, AK ConocoPhillips

Sabine Pass LNG - Train 1 Sabine, LA Cheniere

Corpus Christi LNG Corpus Christi, TX Cheniere*

Sabine Pass LNG –  Sabine, LA Cheniere*
Additional Trains

Cameron LNG Hackberry, LA Sempra Energy*

Freeport LNG Freeport, TX Cheniere*

Cove Point LNG Cove Point, MD Dominion*

Lake Charles LNG Lake Charles, LA Energy Transfer**

Magnolia LNG Lake Charles, LA Magnolia LNG**

Southern LNG Elba Island, GA Kinder Morgan**

Golden Pass LNG Sabine, TX ExxonMobil

Gulf LNG Pascagoula, MS Kinder Morgan

Calcasieu Pass Cameron Parish, LA Venture Global Calcasieu Pass, LLC

Texas LNG Brownsville, TX Texas LNG Brownsville LLC

Rio Grande LNG Brownsville, TX NextDecade

CE FLNG Palaquemines Parish, LA Cambridge Energy***

Louisiana LNG Palaquemines Parish, LA Parallax Enterprises LLC***

Downeast LNG Robbinston, ME Kestrel Energy***

Eagle LNG Jacksonville, FL Eagle LNG Partners***

Annova LNG Brownsville, TX Exelon***

Port Arthur LNG Port Arthur, TX Sempra Energy***

Alaska LNG Nikiski, AK ExxonMobil, ConocoPhillips, BP,
  TransCanada, and Alaska Gasline***

Venture Global Palaquemines Parish, LA Venture Global LNG***
Plaquemines LNG

G2 LNG Cameron Parish, LA G2 LNG***

* Approved and under construction as of June 2, 2016; 

**Approved but not under construction as of June 2, 2016; 

*** Projects in pre-filing

Sources: FERC, company websites.

Ex
is

tin
g

A
pp

ro
ve

d
Pr

op
os

ed



www.nera.com   7

The operational LNG regasification terminals in the European Union offer a contrast. Table 3 

provides examples of European import terminals, their operator/owner, the pipelines to which 

each connects, and the owner of that pipeline system. Most of these regasification terminals 

shown in Table 3 are owned by the same companies that own/operate the transmission 

systems, within which, owing to the entry/exit regime dictated by EU legislations, there is no 

competitive access to gas consumers [46 - 62].

Table 3. European LNG Regasification Facilities and Pipeline Connections
 
LNG Terminal Name Location Operator Facility Owner(s) Pipeline Connections Pipeline System  
     Owner(s)

Zeebrugge LNG Terminal Belgium Fluxys LNG Fluxys Belgium Fluxys Belgium Transmission Grid Fluxys Belgium

Fos-Tonkin LNG Terminal France Elengy  Elengy* GRTgaz Transmission Network Engie 

Montoir-de-Bretagne LNG Terminal France Elengy* Elengy* GRTgaz Transmission Network Engie**

Fos Cavaou LNG Terminal France Elengy* Fosmax LNG* GRTgaz Transmission Network Engie**

Panigaglia LNG terminal Italy GNL Italia Snam Rete Gas Snam Rete Gas National Network Snam
Gate Terminal, Rotterdam Netherlands Gate Terminal Gasunie and Vopak National Transmission Network Gasunie Transport  
     Services B.V.

Barcelona LNG Terminal Spain Enagás Enagás Spanish Gas System Enagás

Huelva LNG Terminal Spain Enagás Enagás Spanish Gas System Enagás

Cartagena LNG Terminal Spain Enagás Enagás Spanish Gas System Enagás

Bilbao LNG Terminal Spain BBG Enagás and EVE Spanish Gas System Enagás

Sagunto LNG Terminal Spain Saggas Infraestructuras  Spanish Gas System Enagás
   de Gas***  
   and Iniciativas  
   de Gas**** 

Mugardos LNG Terminal Spain Reganosa Reganosa Northwest Spain Transmission Reganosa
    Network

Gijón (Musel) LNG Terminal Spain Enagás Enagás Spanish Gas System Enagás
Isle of Grain LNG Terminal United National Grid National Grid National Transmission System;  National Grid;  
 Kingdom Grain LNG  Scotia Gas Network SGN

Teesside GasPort (FSRU) United Excelerate Excelerate Energy National Transmission System  National Grid
 Kingdom Energy

Dragon LNG Terminal United Dragon LNG Shell and Petronas National Transmission System  National Grid
 Kingdom

South Hook LNG Terminal United South Hook Qatar Petroleum,  National Transmission System  National Grid
 Kingdom LNG ExxonMobil, and 
   Total

* Subsidiary of Engie; 

** GDF Suez (75%) and Société d’Infrastructures Gazières (25%); 

*** Unión Fenosa Gas & Oman Oil Company S.A.O.C;

**** Enagás & Osaka Gas

Sources: Gas Infrastructure Europe (GIE) and company websites.
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However, tables of this sort, providing lists of companies that import or export LNG do not 

mean that a market is competitive. The heart of the matter lies in the nature of the market 

that these facilities are meant to serve. All of the US terminals, import or export, can reach 

consumers or producers through the competitive inland pipeline transport market. Pipelines 

outside of North America are not regulated in such a way as to mimic a competitive market. 

In Europe, any number of companies could build any number of LNG import terminals, but 

each terminal relies upon a monopoly to transport that gas on land, and therefore, LNG sellers 

cannot access gas consumers. As such, competitive gas supplies from North America do not 

have a competitive market to which to deliver that supply because those monopoly transporters 

often also control long-term import contracts in addition to the transmission and distribution 

pipelines to ultimately reach gas consumers. 

While “gas-on-gas” pricing has increased with the renegotiation or expiry oil-linked contracts, 

trading at European notional hubs is largely limited to a small number of gas suppliers and the 

member state gas companies that own the gas, the pipelines, and the distribution systems. 

These institutional barriers to competitive entry result in a lack of interest of the financial 

industry in providing buyers and sellers the ability to manage commodity price risk through 

organized gas futures trading like that seen in the US for gas and in global oil markets. There is 

also very little private sector interest in new pipeline infrastructure investment which means that 

new infrastructure must be publically funded [4]. 

Similarly, the type of competitive access experience in North America is unheard of in the Asia-

Pacific region. Recent publications from the Japanese government indicate a desire for a trading 

hub to facilitate competition and de-link gas prices from oil, but currently natural gas prices 

are largely government regulated [13, 33]. While flexibility has increased as has the number 

of LNG spot contracts of less than two years (often priced at a premium), cheaper long-term 

contracts still dominate the landscape [3]. The Asia-Pacific gas market is not as mature the 

North American or European gas markets—though there are clear signs that a shift away from 

oil-indexed contracts is desired, if not imminent [13, 18]. 

While the largest barrier to a competitive global gas market through maritime LNG trade is the 

institutions surrounding regulation of pipelines outside North America, a second barrier exists in 

the costly transportation of that gas over the oceans in the first place.

Martime Transport Cost of Oil and Gas 
Ocean transport of oil includes fairly minor costs of loading and unloading the commodity plus 

the rent of a tanker and associated fuel. Those costs amount to, on average, approximately 

$2.05 per barrel or $0.37 per MMBtu [64]. In sharp contrast, maritime transport of gas as LNG 

is much greater as it requires liquefaction, ocean shipping, and regasification. Both liquefaction 

and regasification (though to a lesser extent than liquefaction) require significant upfront 

capital investment. Inclusion of these fixed costs into price comparisons is sensible as those 

who finance such projects expect assurances that their investment will be repaid. The vehicle 

typically utilized to assure investment recoupment is a long-term gas supply contract. 

Using the capital costs associated with the typically lower-cost US export facilities [23], a typical 

length journey between the United States and Europe, and the capital costs associated with 

several European import facilities, yields total transport cost from the United States to European 

destinations, on average, of about $4.15 per MMBtu [4].
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This transport cost consumes most—if not all—of the price difference of the commodity 

between the US and Europe. Oil transport costs approximately 5 percent of the total value 

of a barrel of oil (at a price of $40 per barrel). The cost of LNG transport is more than twice 

the price of the gas in the US and more than two-thirds of the price of gas in the UK. Local 

unconventional gas production may be a cheaper alternative for countries looking to increase 

gas supply security—if the country has the desire and ability to do so.

Entry of Unconventional Gas as Competition for LNG
Given existing institutions outside of North America and the difficulty of finding competitive 

pathways to end users, it is tough to foresee independent, competitive LNG imports flowing 

entirely without long-term contracts. However, the existence of unconventional gas sources, 

similar to those driving North American exports, raises the possibility that the entry of local gas 

supplies might do what LNG exports cannot as development of unconventional supplies may be 

more cost effective [65]. 

Recent work on US basins on the break-even price for unconventional wells, depending on 

the play, estimates costs between $2 per MMBtu and just over $5 per MMBtu [66]. However, 

additional institutional barriers, particularly relevant for unconventional gas production outside 

North America, exist as barriers to this type of entry. Such barriers include the fact that 

sub-surface mineral rights are held by the state, an absence of vigorous oil/gas extraction and 

support industries, and the nature of pipeline regulation [67]. 

Conclusion
LNG trade is evolving from the traditional model of long-term, inflexible contracts tying 

resource-abundant locales with resource-scarce locales toward a market in which there exists a 

large supply of competitively produced North American gas. To create a truly competitive global 

gas market akin to the global oil market, those North American exports would need to be 

able to reach competitive import markets—which don’t exist as of yet because dominant local 

companies often also control long-term import contracts with a limited number of suppliers. 

Reaching such a balance between buyers and sellers would require a significant paradigm shift 

for institutions outside of North America and a reduction in the costs of liquefaction, ocean 

shipping, and regasification. LNG will continue to play a vital role in moving to a lower-carbon 

planet—but a global gas market akin to oil is unlikely to speedily emerge.

The final publication is available at Springer via http://dx.doi.org/10.1007/s40518-016-0045-1
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