
 

The Natural Gas Industry 

 

Predominantly used to generate electricity and as a heating source, natural gas is one of the "big three" 

fossil fuels that make up the vast majority of world energy consumption.  As a cleaner burning fuel than both oil 

and coal, natural gas has become an increasingly attractive fuel source in the last decade.  The moderate capital 

cost of gas fired power plants, the relatively high fuel efficiency and attractive pricing of gas together with its 

cleaner burning credentials and abundance mean that natural gas is expected to account for the largest increase 

in future global primary energy consumption. 

 

According to the most recent Energy Information Administration (“EIA”) International Energy Outlook 

(2016), worldwide energy consumption is projected to increase by 48% from 2012 to 2040, with total energy 

demand in non-OECD countries increasing by 71%, compared with an increase of 18% in OECD countries. 

Natural gas consumption worldwide is forecast to increase by 69%, from 120 trillion cubic feet (or Tcf) in 2012 

to 203 Tcf in 2040. Reduced emphasis placed on nuclear power which previously played a more prominent role 

in Japan and South Korea’s planned energy mix or its subsequent phasing out in other countries such as 

Germany together with a concerted effort by China to address domestic coal induced air quality issues over the 

coming years will see natural gas feature more prominently as the substitution fuel of choice. 

 

The lower carbon intensity of natural gas relative to coal and oil makes it an attractive fuel for the 

industrial and electric power sectors for environmental reasons. Natural gas has an established presence in this 

sector which can be expected to increase over time. If the market for electrically charged vehicles expands as 

anticipated, additional demand for electricity and therefore gas can also be expected. From an environmental 

perspective, LNG as a direct fuel for transport is also a viable emissions mitigant.  Use of LNG in the 

automotive sector is minimal today but expected to increase over time. Relative to petroleum and other liquids, 

the IGU states that use of LNG in transportation can reduce emissions of CO2 by up to 20% whilst emissions of 

nitrogen oxide can be cut by up to 90% and particulate matter by up to 99%.  Emissions of sulphur oxide can 

potentially be eliminated altogether. Increasing concern about sulphur oxide is making LNG an increasingly 

attractive alternative for fuelling ships.   A significant cut in the allowable sulphur content of fuel as directed by 

the International Maritime Organisation becomes effective in 2020.  By then around 1000 vessel newbuilds are 

expected to be delivered with natural gas engines with an estimated 30% of newbuilds thereafter being LNG-

fuelled. Engine manufacturers for buses, heavy trucks, locomotives and drilling equipment have also started 

building duel fuel engines that use LNG. China is leading the roll-out of LNG corridors for LNG fuelled 

vehicles and Europe is following suit. Selected railways and heavy vehicle fleet operators in the US are now 

using LNG as a fuel and maturing small scale LNG technology that can be used to access other isolated 

customers and reach new markets also represents a promising opportunity that is being pursued globally.  The 

EIA expects that natural gas as a transportation fuel will grow from 3% in 2012 to 11% in 2040. 

 

Natural gas accounts for approximately 25% of global energy demand according to the IGU. Of this, 

10% is supplied in the form of LNG. This compares to just 4% in 1990.  Countries that have natural gas demand 

in excess of the indigenous supply must either import natural gas through a pipeline or, alternatively, in the form 

of LNG aboard ships. LNG is natural gas that has been converted into its liquid state through a cooling process, 

which allows for efficient transportation by sea. Upon arrival at its destination, LNG is returned to its gaseous 

state by either an FSRU or land based regasification facilities for distribution to power stations and consumers 

through pipelines.  The EIA expects that world LNG trade will more than double between 2012 and 2040. 

 

 Natural gas is an abundant fuel source, with the Oil and Gas Journal estimating that, as of January 1, 

2016, worldwide proved natural gas reserves were 6,950 Tcf having grown by 40% over the past 20 

years. Almost three-quarters of the world's natural gas reserves are located in the Middle East and 

Eurasia. Russia, Iran and Qatar accounted for 54% of the world's natural gas reserves as of January 1, 2016, and 



the United States, the fourth largest holder of natural gas reserves, will see an increase in production growth 

from 24 Tcf in 2012 to 35.3 tcf in 2040. Production in the Australia/New Zealand region is forecast to increase 

from 2.1Tcf in 2012 to 7.0Tcf in 2040 with the majority originating from Australia. A significant portion of the 

Australian volume is scheduled to reach the market over the next 1-3 years. Sizeable new discoveries have also 

been made on the east coast of Africa in countries including Mozambique, Tanzania and Kenya. With an average 

growth rate of 7% since 2000, LNG supply has grown faster than any other source of gas and the IGU expect 

further expansion of this share going forward.   

 

The EIA predicts a substantial increase in the production of "unconventional" natural gas, including 

tight gas, shale gas and coalbed methane. Shale gas production is now underway outside the US (Canada) and is 

slated to commence elsewhere including China, Australia, Mexico, Argentina, Britain and other parts of OECD 

Europe.  Recoverable reserves of this unconventional gas are however variable and uncertain.  Improvements in 

the hydraulic fracturing process used to produce this gas could result in upward revisions to existing reserves 

however the significant water requirements of the process together with environmental concerns could equally 

constrain the recoverability of many known reserves. 

 

 Although the growth in production of unconventional domestic natural gas has eliminated LNG 

demand in the US, the long-term impact of shale gas and other unconventional natural gas production on the 

global LNG trade is unclear. Substantial increases in the extraction of US shale gas in 2008-9 initially 

suppressed demand for US bound LNG and therefore shipping.  Between 2010 and 2014 a number of cargoes 

were then redirected from the US to the Far East which increased LNG ton miles and demand for LNG 

shipping. A reduction in inter-basin LNG pricing differentials has more recently supressed this trade and 

consequently ton miles. Although there may be occasional spikes in ton miles due to regional price differentials, 

ton miles will likely remain at these lower levels now that Australian volumes which have more proximate off-

takers are delivering. Approximately 58 million tons of new liquefaction is however under construction in the 

US. The first US project commenced production and LNG exports in 2016. In the absence of destination 

restrictions initial exports have found homes in South America, Europe, the Middle East, India and the Far East. 

If an increasing portion of these US exports are transported on an LNG carrier to the faster growing and more 

distant markets of the Middle East, India and the Far East, ton miles could start to increase toward the end of 

this decade. 

 

 

Liquefied Natural Gas 

 

 

Overview 

 

The need to transport natural gas over long distances across oceans led to the development of the 

international LNG trade.  The first shipments were made on a trial basis in 1959 between the United States and 

the United Kingdom, while 1964 saw the start of the first commercial-scale LNG project to ship LNG from 

Algeria to the United Kingdom. LNG shipping provides a cost-effective and safe means for transporting natural 

gas overseas. The LNG is transported overseas in specially built tanks on double-hulled ships to a receiving 

terminal, where it is offloaded and stored in heavily insulated tanks. In regasification facilities at the receiving 

terminal, the LNG is returned to its gaseous state (or regasified) and then carried by pipeline for distribution to 

power stations and other natural gas customers. 

 

The following diagram displays the flow of natural gas and LNG from production to consumption. 

 

 

 



LNG Supply Chain 

 

 

 

 

The LNG supply chain involves the following components: 

 

Exploring and drilling:  Natural gas is produced and transported via pipeline to natural gas liquefaction 

facilities located along the coast of the producing country. The advent of floating liquefaction will also see the 

gas being piped to offshore liquefaction facilities. 

 

Production and liquefaction:  Natural gas is cooled to a temperature of minus 162 degrees Celsius, 

transforming the gas into a liquid, which reduces its volume to approximately 1/600th of its volume in a gaseous 

state. The reduced volume facilitates economical storage and transportation by ship over long distances, 

enabling countries with limited natural gas reserves, and limited access to long-distance transmission pipelines 

or concerns over security of supply to meet their demand for natural gas. 

 

Shipping: LNG is loaded onto specially designed, double-hulled LNG carriers and transported overseas 

from the liquefaction facility to the receiving terminal. 

 

Regasification:  At the receiving terminal (either onshore or aboard specialized LNG carriers called 

Floating Storage and Regasification Units “FSRU”s), the LNG is returned to its gaseous state, or regasified. 

 

Storage, distribution, marketing & power generation: Once regasified, the natural gas is stored in 

specially designed facilities or transported to power producers and natural gas consumers via pipelines. 

 

The basic costs of producing, liquefying, transporting and regasifying LNG are much higher than in an 

equivalent oil supply chain. This high unit cost of supply has, in the recent past, led to the pursuit of ever-larger 

land based facilities in order to achieve improved economies of scale. In many recent cases, even these large 

projects have cost substantially more than anticipated.  To address the escalating costs, more cost competitive 

floating liquefaction solutions across a spectrum of project sizes have been developed by a handful of oil majors 

and also by Golar. Many previously uneconomic pockets of gas can now be monetized and this will add to 

reserves and further underpin the long term attractiveness of gas. Golar’s FLNG solution, which focusses on the 

liquefaction of clean, lean, pipeline quality gas, is expected to be one of the cheapest liquefaction alternatives in 

today’s market.  As such, it represents one of the only solutions to have remained economically viable following 

the substantial drop in oil and LNG prices. FLNG will allow smaller resource holders, developers and customers 

to enter the LNG business and occupy a legitimate space alongside the largest resource holders, major oil 

companies and world-scale LNG buyers. For the established LNG industry participants, the prospect of the 

lower unit costs and lower risk profile of Golar’s FLNG solution provide an important and compelling 

alternative to the traditional giant land based projects especially in this current energy price environment. 

 

 According to Poten and Partners, LNG liquefaction produced 103 million tonnes per annum of LNG in 

2000. This increased to around 265 million tonnes per annum by 2016 according to Shell.  Approximately 125 



million tonnes per annum of new LNG production capacity is expected to come into operation between 2017 

and 2021. Based on current trading patterns and ton miles, the order book of approximately 104 conventional 

LNG carriers together with the current surplus of carriers on the water is anticipated to be insufficient to carry 

this new production in a timely manner. 

 

The LNG Fleet 

 

As at March 10, 2017, the world LNG carrier fleet consisted of 491 LNG vessels (including 24 FSRUs, 

30 vessels less than 46,000 cbm, 6 floating storage units, or FSUs and 2 floating liquefaction or FLNG units). 

There were also orders for 132 new LNG carriers (including 12 FSRUs, 12 vessels less than 46,000 cbm, one 

FSU and 3 FLNG units), the majority of which will be delivered between now and 2019. 

 

 The LNG carriers on order define the next generation of employable carriers in regards to size and 

propulsion. The current “standard” size for LNG carriers has increased substantially since the 1970s, while 

propulsion preference has shifted from a steam turbine to the more efficient Dual/Trifuel Diesel Electric or M-

type, Electronically-controlled Gas Injection systems. 

 

While there are a number of different types of LNG vessel and "containment system," there are two 

dominant containment systems in use today: 

 

•  The Moss system was developed in the 1970s and uses free standing insulated spherical tanks 

supported at the equator by a continuous cylindrical skirt.  In this system, the tank and the hull 

of the vessel are two separate structures. 

•  The Membrane system uses insulation built directly into the hull of the vessel, along with a 

membrane covering inside the tanks to maintain their integrity.  In this system, the ship's hull 

directly supports the pressure of the LNG cargo. 

 

Illustrations of these systems are included below: 

 

 
 Most newbuilds on order employ the membrane containment system because it most efficiently utilizes 

the entire volume of a ship's hull, is cheaper to build and has historically been more cost effective for canal 

transits. In general, the construction period for an LNG carrier is approximately 28-34 months. 

 

Seasonality 

 

Historically, LNG trade, and therefore charter rates, increased in the winter months and eased in the 

summer months as demand for LNG for heating in the Northern Hemisphere rose in colder weather and fell in 

warmer weather.  In general, the tanker industry including the LNG vessel industry, has become less dependent 

on the seasonal transport of LNG than a decade ago.  The advent of FSRUs has opened up new markets and uses 

for LNG, spreading consumption more evenly over the year. There is a higher seasonal demand during the 

summer months due to energy requirements for air conditioning in some markets or reduced availability of 

hydro power in others and a pronounced higher seasonal demand during the winter months for heating in other 

markets. 

 


