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CHAPTER-2
LITERATURE SURVEY

Natural Gas is a vital component of the world's energy supply. It is one of the 
cleanest, safest, and most useful energy sources [1]. It was not so long ago 
that crude oil dominated the energy mix as the main fuel. Although the scenario 
has not altered much even today, the fact is that crude oil's share is shrinking 
the world over, with cleaner fuel options gaining preference. Heightened 
environmental concerns relating to global warming and air pollution, highlighted 
at the Kyoto and Bali summits, have furthered the search for, and possible 
switch-over, to cleaner energy sources which have far less emission of 
pollutants. With energy efficiency similar to crude oil and coal, natural gas 
clearly has an edge. It ranks third after crude oil and coal in terms of usage but 
has clearly gained at the expense of crude oil within the fossil fuel fraternity in 
the past three decades. Geographically, its use is confined to a few regions, 
viz., North America, Europe and Central Asia, and it will take some time to 
create adequate physical infrastructure in energy hungry countries like India
and China to enable its mass usage [2].

There are a number of factors which have worked in favor of the demand for 
natural gas.. Among the more important ones are:

1. Greater willingness to use natural gas in electricity generation in the light 
of growing resistance to nuclear power.

2. Advancement in combine cycle technology, giving improved efficiency in 
electricity generation.

3. Conversion of existing systems to natural gas and expansion of the 
system, and 

4. Disparity of cost between cost of gas and the effective cost of using oil 
and coal [3].

Natural gas requires a costly and widespread infrastructure for its 
transportation. It can be transmitted through pipelines or transported by ship in 
the liquefied state (LNG) [4]. Pipelines have for long been the primary means of 
transportation of gas over land or under water. 

LNG supply chain is more capital intensive than onshore pipelines for the same 
capacity [5]. The unit transportation cost is consequently higher for LNG over 
shorter distances. For longer distances, unit transportation cost of LNG is 
lower than that of onshore pipelines, owing to the fact that LNG shipping cost is 
less sensitive to increase in distance [6]. There is a trade-off point between 
onshore pipelines and LNG is about 4000 kilometers. For distances below 
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4000 kilometers it is economical to use onshore gas pipelines, but if it is above 
4000 kilometers LNG offers an advantage. The trade-off point between LNG 
and offshore gas pipelines is around 1500 kilometers, and LNG is more 
economical than offshore gas pipelines for distances greater than 1500 
kilometers [7].

Asian economies including China, India and South Korea are currently growing 
at rates far higher than the US and Western Europe. This trend is likely to 
continue in the future, provided supply of energy is secure. Asian countries 
particularly China and India are expected to account for a major portion of the 
incremental energy requirements of the world [8].  China, India and other 
emerging Asian economies are together expected to account for 48 percent of 
the world’s total incremental energy requirement between 2000 and 2020 [9].

Between 2005 and 2020, global consumption of natural gas is likely to grow at 
a compounded annual growth rate of about 2.7 per cent from about 2600 BCM
in 2005 to around 3900 BCM in 2020[10]. Gas consumption in Asia will rise 
from approximately 340 BCM in 2005 to around 785 BCM in 2020. This would 
make Asia the fastest growing region in the world as consumption is expected 
to accelerate by 5.8 percent year-on-year from 2005 to 2020. Asia could have a 
gas deficit of 415 BCM by 2020. As a result, Asia has to significantly increase 
its indigenous production and secure adequate LNG and international piped 
supplies.

The geography of the Asian countries is acceptable for laying pipeline. 
However, political and economic compulsions are a matter of concern [11]. 
Countries which are gas rich have to decide on economic growth, while those 
which are starving for gas have to take risk and invest in the gas rich nations 
[12]. There are two relevant characteristics of cross border trade: it requires 
contracts to be drawn that establish property rights and responsibilities from 
within which are potentially different legal regimes. The difference between 
cross border trade and internal trade is the absence in the formal situation of a 
single overreaching jurisdiction [13].

An anticipated doubling of the global gas market every 25 years, combined with 
disparity in the locations of demand and supply, will continue to underpin cross-
border trade. The supply of natural gas is, however, failing to keep up with 
demand, despite the abundance of natural gas globally [14]. Much of the 
natural gas is “stranded” because it is isolated from markets. New cross border 
gas projects are required to bring stranded gas to markets [15].

In the near future, the world will need more cross-border pipelines for oil and 
gas. Reserves close to traditional markets are getting depleted. Newer, more 
remote sources of oil and gas are required. Many of these will require pipeline 
delivery especially in landlocked areas, or if the fuel is natural gas, liquefied 
natural gas (LNG) projects are less attractive than pipelines, except for 
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distances exceeding 3,000 km [16]. Many gas markets have in the past been 
constrained by regulatory and institutional factors. In recent years these 
constraints have eroded. A potential “dash for gas” is furthermore being 
reinforced in many areas by a combination of gas sector reforms, gas-to-gas 
competition; electricity sector reforms. This leads to strong demand for 
combined-cycle gas turbine (CCGT) generation; and concerns about the 
environmental damage caused by the consumption of other hydrocarbons [17]. 

India’s former Petroleum Minister Mani Shankar Aiyar first proposed the idea of 
Asian Gas Grid. Aiyar said ‘‘we are talking of a national gas grid but must also 
think of an Asian gas grid [18]. In Asia we have the possibility of linking each 
other not only through trade and investment but also by a gas pipeline network 
which has immense potential. Gas can be siphoned off when required and yet 
flow’’.

The proposed Iran-India pipeline via Pakistan could be extended to South 
China via Myanmar, while a network of pipelines could link former Soviet 
republics of Kazakhstan and Turkmenistan with East Russia on the one hand 
and demand centers, India and China, on the other. Gas-rich Myanmar and 
Indonesia could also form part of the grid [19]. 

As India seeks to secure gas supplies from different regions, the minister urged 
an Asian dialogue to help access gas supplies from Iran in the west, Myanmar 
in the east and Central Asian gas from the north [20]. He also urged delinking 
the Asian gas economy from the Asian oil economy, developing gas as the 
favored fuel of the 21st century, as technology makes it feasible to substitute oil 
with gas.

Working on his idea, in 2005 Ernst & Young and Tractebel Engineers & 
Constructions did a study on a proposed 22,491-km Asian gas grid at an 
estimated cost of $22.4 billion. A study by the firms identified Iran, Uzbekistan, 
Turkmenistan, Russia, Kazakhstan, Azerbaijan, Myanmar, Bangladesh and 
Afghanistan as potential sellers with 70 trillion cubic feet (TCF) of natural gas 
supply which would be markedly more than the 40 TCF demand generated in
Turkey, Thailand, Taiwan, South Korea, Pakistan, Japan, India and China. The 
benefits of such a grid would be to the tune of $55.37 billion by the end of 2025 
assuming that importing countries get $1 per million British thermal units and 
exporting countries get $2, considering the benefits accruing through 
development in the downstream sector [21].

In order to meet the growing energy demand, Asian countries will have to find a 
common solution to meet this requirement [22]. Oil reserves are getting 
depleted and it is expected that within next 50 years, it would completely 
deplete. Hence, Asian Gas Grid would be the permanent solution. Some of the 
energy demands can be met from coal, nuclear, and other non- conventional 
source of energy, but natural gas is going to play a major role in fulfilling the 
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energy demand of Asian countries [23]. The creation of an Asian Gas Grid will 
not only lead to exchange of trade but also development of the electricity, 
petrochemicals and fertilizer industries.

References:

[1] http://www.naturalgas.org/overview/background.asp

[2] International Energy Outlook, Jan 2007

[3] G. Luciani, Security of Supply for Natural Gas Markets: What is it and what 
is it not?, March 2004

[4] Energy information Administration, Official Energy Statistics from the U.S                                                                                                      
Government, Released: Issues in Focus, AEO2008

[5] Brito, D.L. and P.R. Hartley (2007): Expectations and the Evolving World 
Gas      Market, the Energy Journal

[6] Jensen, J.T. (2003): The LNG Revolution, the Energy Journal

[7] Sagen, E. L. (2007): The LNG shipbuilding market, Discussion paper, 
Statistics Norway

[8] World Energy Outlook, 2007

[9] Lohani, B. 2005b. Asian Urbanization, Transport Development and  
Environmental Sustainability, Regional and Sustainable Development 
Department, Asian Development Bank, August 2005

[10] Mckinsey & Company ,Gas in 2020:A prospective, Asian gas partnership 
summit, 14-15 April 2008, New Delhi

[11] Chakraborty, Atanu (2002) ‘The Gujarat Gas Bill and Its Genesis’,Chapter 
6.2, in S. Morris, and Rajiv Shekhar, ‘India Infrastructure Report 2002: 
Governance Issues for Commercialization’, 3iNetwork, New Delhi, Oxford 
University Press

[12] David G. Victor -Natural Gas & Geopolitics from 1970 to 2040

[13] GOI (2003a), ‘Annual Report 2002–3: Ministry of Petroleum & Natural 
Gas’, Government of India

[14] Robert Pritchard:”What Governments Need to Know About Cross-Border 
Gas Projects”, Resources Law International, November 2006

http://www.naturalgas.org/overview/background.asp


13

[15] “Options to Monetize Natural Gas: Where Fischer-Tropsch GTL Fits In”, 
presentation by Ronald M. Smith, Senior Consultant, Process Economics 
Program, SRI Consulting, Menlo Park, California, at Chemical Week 
Conference,
Houston, Texas on October 25, 2004.

[16] Jensen Associates (2007): The Outlook for Global Trade in Liquefied 
Natural Gas - Projections to the year 2020, Report prepared for California 
Energy Commission, August 2007.

[17] Professor Paul Stevens, Cross-Border Oil and Gas Pipelines: Problems and 
Prospects. Centre for Energy, Petroleum and Mineral Law and Policy, University 
of Dundee, July 2003

[18] ‘Annual Natural Gas Summit’: Ministry of Petroleum & Natural Gas’,
Government of India. GOI 2004

[19] Nadeem Malik, “Pakistan wants Iran gas with or without India”, The News,
Islamabad, 10 January 2005.

[20] http://www.financialexpress.com/news/aiyar-moots-gas-grid-to-map-asia/
127023

[21] Study on Asian Gas Grid by Ernst & Young and Tractebel Engineers & 
Constructions

[22] Evolution of Energy Trading and Developments in the World and in Asia
Paul Baxter 2005, Singapore, September 2005
http://www.icrc.act.gov.au/__data/assets/pdf_file/0003/16734/evolutionofenergy
tradinganddevelopmentsseptember05.pdf

[23] MacAvoy, P.W. and N.V. Moshkin (2000): The new trend in the long-term 
price of natural gas, Resource and Energy Economics

http://www.financialexpress.com/news/aiyar-moots-gas-grid-to-map-asia/
http://www.icrc.act.gov.au/__data/assets/pdf_file/0003/16734/evolutionofenergy

