
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Background 
 
Over the past decade or so, natural gas has emerged as a fuel of choice for power generation and also for 
various industrial applications, most notably the manufacture of fertilizers and petrochemicals. The 
advantages of natural gas relative to alternative hydrocarbon fuels emanate from its superior environment 
friendliness, higher thermal efficiencies (in power generation), and higher yields (in the manufacture of 
fertilizers). As for the power sector, the popularity of gas turbines here is attributable not only to their higher 
thermal efficiency, but also their lower capital costs, shorter gestation period, and ability to supply peaking 
power. Significantly, the prices of natural gas in India have been subsidised all along, and this has been 
one of the key contributors to the growth in demand for natural gas in recent times. However, this demand 
growth has been inhibited by supply-side limitations following stagnation in the indigenous production levels 
of natural gas, and this has necessitated a rationing of the existing supplies across different user segments, 
primarily the power and fertilizer segments. The outlook on indigenous production of natural gas is also not 
very encouraging in the context of the unmet demand for the fuel, which has spurred initiatives by Petronet 
LNG, British Gas and Shell towards importing natural gas in its liquid form, that is as liquefied natural gas 
(LNG). 
 
LNG projects involve the low-cost production of gas in countries with large proven reserves, its liquefaction, 
transportation through specialised LNG carriers, and finally regasification and transmission to the eventual 
user in the importing country. These projects are highly capital intensive, and are usually financed on a 
limited-recourse/non-recourse basis. The viability of an LNG project would primarily be dependent on its 
ability to supply LNG at a competitive price, which in turn would call for suitable structuring of the project to 
address the various risks that are inherent in any project finance transaction. The objective of this paper is 
to examine the emerging trends in the global LNG business, and identify the key credit risks that 
characterise the implementation of LNG projects in India. 
 
Characteristics of the Global LNG Business 
 
The size of the global LNG market has increased considerably during the past three decades, notching up 
a compounded annual growth rate (CAGR) of 15% over the period. The growth in this business has largely 
been driven by the emergence of natural gas as the fuel of choice, and the opportunity the LNG route 
provides to countries for unlocking the value of large "stranded" gas reserves that are far in excess of their 
internal requirements. The global LNG business has evolved considerably over the past decade or so, and 
certain new trends have emerged in this business as discussed in the following sections. 
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Shortening of Supply Purchase Agreement Tenures 
 
During the initial years, the growth in the LNG business was driven by long-tenure (20-25 years) supply 
purchase agreements (SPAs), usually with price floors which provided stable revenues that supported the 
financing and construction of large LNG projects. These SPAs were usually characterised by take-or-pay 
provisions and liquidated damages clauses, which served to mitigate volume risks. The Asian financial 
crisis in 1998 however marked a turning point for LNG projects, as the economic downturn in the region 
triggered off a sharp drop in energy consumption, particularly in markets like Korea, which are large 
consumers of LNG. This event also brought into focus the fact that energy consumption adjusts itself to 
changes in economic conditions. Consequently, potential buyers of LNG, particularly those that had already 
built up a base load of LNG supply, started insisting on flexible purchase provisions in the SPAs so as to 
limit the long-term liabilities that come with 20/25-year SPAs. The development of such flexible contracts is 
expected to increase the scope of the LNG market. However, the credit implications for sellers of LNG are 
negative, as they would need to absorb a considerably higher degree of demand and pricing risks, while 
buyers would also be exposed to greater volatility in prices. 
 
Growing Spot Sales 
 
Another significant development in the global LNG business in recent times has been the growth of the 
spot market. The spot market for LNG has been slow to develop, given that most LNG projects were 
backed by long-term SPAs, and most LNG shipping capacity was associated with specific projects. The 
fact that the buyers generally owned and/or controlled tankers limited the availability of tankers for LNG 
spot sales. But the industry has seen a shift in the past few years, with several LNG suppliers having 
acquired LNG tankers that are being put into service on a short-term basis. Three new projects with excess 
capacity—RasGas, Oman LNG, and Atlantic LNG—have been able to take advantage of favourable 
conditions in the US, Europe, and Asia to sell spot cargoes. Even traditional buyers of LNG under long-
term SPAs, such as Korea, have recently needed spot cargoes during the winter to meet peak season 
heating needs. In the US, where gas supplies have been inadequate at times—either because of 
production limitations or transmission constraints—to meet the growing requirements of the gas-fired power 
generation market, a spot market for LNG has become viable, especially during periods of high natural gas 
prices. The implication of this trend is that LNG would gradually become a traded commodity, and this 
would lead to the pricing being influenced by short-term demand-supply imbalances, and also speculative 
positions taken by LNG traders. 
 
Lower Capital Costs 
 
A significant development that augurs well for the development of the domestic LNG business is the 
progressive reduction in capital costs across the value chain, which has been brought about by changes 
and improvements in LNG technology. Improvements in refrigerant and liquefaction techniques have 
lowered the capital costs of these processes, and this is indicated by the fact that since 1988, nominal 
liquefaction capital costs have fallen from around US$550/tonne to around US$200 per tonne currently 
(Source: Oil and Gas Journal). Technological improvement has also resulted in an increase in the 
economic size of these liquefaction facilities from about 2 million tonnes per annum (tpa) to about 3.3 
million tpa currently. The growth in LNG demand over the years has also spawned expansion projects of 
existing facilities such as Atlantic LNG, Oman LNG, and RasGas. These expansions have been achieved 
at marginal incremental costs and have further lowered the LNG production costs per tonne. Another 
positive development has been an almost 50% reduction in the capital costs of constructing LNG tankers 
during the past decade. Since 1997, the cost of constructing a 1,35,000 tonne LNG tanker has dropped 
from around US$225 million per vessel to around US$175 million. To some extent, this drop occurred 
during the Asian financial crisis, as Korean shipyards bid aggressively for dollar-denominated tanker 
construction contracts. The progressive decline in capital costs across the LNG value chain is clearly a 
major positive for a country like India, which is highly sensitive to energy prices. 
 
ICRA's Framework for Credit Evaluation of LNG Projects 
 
The LNG business is highly capital intensive, with the value chain including four distinct components: 
production of natural gas; its liquefaction and storage; transportation; and finally, regasification and 
transmission. An estimation of the build-up of the capital costs and the estimated LNG delivery cost for a 5 
million tpa value chain is presented in the following diagram. 
 



ICRA Rating Feature  Credit Issues in LNG Project 

ICRA Rating Services www.icraindia.com Page 3 of 7 

  
Production     Liquefaction 
 
 
(Seller Country) 
 

 
Shipping 

 
Regasification 
 
 
(Buyer Country) 

 
Total 
 
 
 

 
Capital cost 
(billion) 
 

 
US$1.5-2 

 
US$0.4 

 
US$0.5 

 
US$2.4-2.9 

 
Delivery cost 
(US$/mBTU) 
 

 
US$0.7-0.8             US$1.8-2 

 
US$0.3 

 
US$0.6-0.7 

 
US$3.4-3.8 

Source: Oil and Gas Journal, ICRA estimates 
mBTU: Million British Thermal Units 
Delivery cost calculated assuming estimated variable costs, and a 12% return on capital investment.  
 
 
As is evident from the preceding table, liquefaction operations comprise the most capital-intensive 
component of the overall LNG project. In the Indian context, the transportation of the regasified LNG to the 
end-user would be undertaken by the Gas Authority of India Limited (GAIL) or other gas distribution 
companies, although the LNG project may have to take on the responsibility of constructing the feeder 
pipeline network. Given the magnitude of the capital investment required to implement an LNG project, it is 
imperative that all elements of the chain be tied up simultaneously so as to ensure that these projects are 
bankable. India would be an importer of LNG, and hence the investments within the country would be 
restricted to setting up regasification terminals and the necessary natural gas evacuation infrastructure. 
Therefore, from here on, this paper focuses primarily on the credit issues related to the establishment of 
regasification terminals and gas evacuation infrastructure (the phrase "LNG project" would refer to this 
aspect). 
 
ICRA’s framework for assessing the credit risk of an LNG project is based on an evaluation of various risks 
factors, which for analytical convenience, may be grouped under the following heads: 
 
 Regulatory Risks 
 Demand Risks 
 Pricing Volatility 
 Financial and Operating Strength of Sponsors 
 Nature of Contractual Agreements 
 Financial Structuring of the Project. 

 
Regulatory Risks 
 
The LNG business is exposed to regulatory risks, which affect the final delivered cost of gas to the end-
consumer, and also to issues related to the transmission and distribution of gas. One of the key regulatory 
risk elements is the continuing uncertainty over the jurisdiction of the State and the Central Governments 
on various aspects of the gas transmission business. Such aspects include issues related to taxation, 
licensing of distribution rights, and the appointment of a regulatory body. The gas distribution business has 
characteristics of a natural monopoly, which has resulted in it being subject to a high degree of regulatory 
controls in most countries. In India too, the development of an effective gas transmission and distribution 
infrastructure requires the establishment of a fair and transparent regulatory framework. However, 
currently, there is considerable uncertainty over the appointment of a regulator, and the nature and extent 
of control it would exercise on issues related to: access to existing and proposed pipelines; issuance of 
licences for setting up pipeline projects; and fixing of tariffs for use of these pipelines. LNG projects need to 
use the gas distribution infrastructure set up by third parties to evacuate its gas and uncertainty over issues 
related to usage and pricing expose these projects to a certain amount of regulatory risks. The regulatory 
risks, in ICRA’s opinion, would be lower for a project that has been able to enter into contractual 
arrangements with the existing pipeline owners like GAIL. Such arrangements would ensure that the costs 
and other terms and conditions of use are known with a fair degree of certainty. 
 
Demand Risks 
 
Currently, the demand for natural gas far outstrips supply. For instance, the National Thermal Power 
Corporation (NTPC), which is the largest consumer of natural gas in the country, has a gas linkage of only 
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about 13 million standard cubic metres per day (mscmd) against an existing requirement of 17 mscmd, with 
the actual supplies being even lower. In the long run, estimates suggest that domestic production of natural 
gas is likely to level off at around 85 mscmd while the actual demand for the same would be in excess of 
200 mscmd. The balance would necessarily have to be met through imports of LNG and transportation of 
piped gas from countries like Bangladesh. However, the primary issue is the price at which the projects 
would be able to deliver the product, and hence, the most important part of the risk assessment would 
involve a study of the price competitiveness of LNG vis-à-vis alternative fuels and its volatility Price 
competitiveness is also critical in view of the weak credit quality of most entities in the power sector and the 
increasing importance of variable costs of power generation under the ‘Merit Order Dispatch’ system 
prescribed by the Electricity Regulatory Commissions. 
 
It is expected that coal will continue to be the most competitive fuel for power generation for plants located 
close to the pit-heads. In recent times, coal prices have also shown a fair degree of stability, with the 
annual rise limited to less than 5%. ICRA would, therefore, evaluate the competitiveness of LNG vis-à-vis 
coal, other liquid hydrocarbons like naphtha and low sulphur heavy stock (LSHS), and most importantly, 
natural gas in the long term. Natural gas and LNG are fuels that provide similar economic value to their 
end-consumers, and hence the pricing of these two would need to be correlated from the consumer's point 
of view. Natural gas prices are currently subsidised in India, unlike internationally, where natural gas and 
LNG command a price premium (on a British Thermal Unit, or BTU, basis) on the strength of superior 
emission characteristics and higher thermal efficiencies. The economics of LNG use, on a relative scale, 
would improve quite significantly as and when natural gas prices get aligned with international fuel oil 
prices, following which the price differential between natural gas and LNG would decrease substantially. 
The pricing of LNG would, however, need to take into consideration the cascading nature of State and 
Central Government taxes, and the charges for transportation from the importing facility to the end-
consumer. All this would have a material bearing on the final delivery cost to the end-user. 
 
Pricing Volatility 
 
Various models are used for pricing LNG contracts, and these vary along a continuum from fixed pricing to 
one where the price floats in relation to the price of a basket of traded hydrocarbons, including crude oil. A 
completely floating price structure could however introduce a fairly high degree of volatility in LNG prices, 
and consequently, create instability in the cost structures for the primary user segments. An illustration of 
the impact of crude oil price volatility on LNG prices, urea production costs, and power tariffs for a freely 
floating price structure is presented in the following table. 
 
International Crude Price (US$/bbl) Existing 14 18 22 26 30 
LNG price (US$/mmbtu) 1.5 2.3 3.0 3.7 4.3 5.0 
LNG price (Rs./’000 SCM)—Basic 2846 4340 5580 6820 8060 9300 
LNG price (Rs./’000 SCM) —Adjusted 3623 5495 7049 8602 10156 11709 
LNG price (Rs./tonne) 4963 7528 9656 11784 13912 16040 
LNG cost in power (Rs./unit) 1.04 1.58 2.03 2.47 2.92 3.37 
Existing coal cost (Rs./KWH) 0.97 0.97 0.97 0.97 0.97 0.97 
Natural gas cost in urea (Rs/tonne) 1449 2198 2820 3441 4062 4684 
Calculations do not include transportation charges within the country. The adjusted prices take into 
account existing royalty rates and a 16% sales tax. SCM: Standard Cubic Metres 
 
The volatility could be further accentuated by rupee versus US dollar fluctuations. As mentioned earlier, the 
growth in demand for LNG would essentially be driven by the power sector, which faces severe constraints 
in passing on sharp fluctuations in variable costs to its end-users. Therefore, this sector would require a 
certain degree of stability in prices, irrespective of the movement of international hydrocarbon prices, so as 
to be able to use this fuel on a sustained basis. Accordingly, project sponsors would need to consider long-
term fixed price structures, or floating structures with a floor and a cap, which would be designed to provide 
stability to the user's cost structure and also a minimum cash flow support to the project for meeting debt 
service obligations. 
 
Financial and Operating Strength of Sponsors 
 
Despite LNG projects in India being implemented on a non-recourse/limited recourse basis, the financial 
strength of the sponsors would have a significant bearing on the viability and credit worthiness of these 
projects. The LNG business is highly capital intensive, and one of the biggest barriers to entry is the raising 
of the capital needed to execute the project. Delays in raising resources or the inability to do so could lead 
to cost and time overruns, which could seriously impair the viability of the project. In such cases, the 
financial strength of the sponsor would be an important risk mitigant, as a strong parent may be able to 
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bring in additional equity or subordinated debt to ensure that the project gets implemented according to 
schedule. The financial and operating strengths of the sponsors are also very important in mitigating some 
of the market risks, which the project may be exposed to. For instance, in certain cases a sponsor may 
extend its balance sheet to provide credit support to the operations if LNG prices fall to levels that cannot 
sustain servicing of debt. A case in point is the RasGas project at Qatar, where Exxon-Mobil, the primary 
sponsor, supported the project with a revolving US$200 million line of credit to be used if LNG prices drop 
too low to support debt servicing. Alternatively, in certain projects being implemented currently, the 
sponsors have underwritten the entire off-take from the project, thereby absorbing the full market risk. In 
such cases, if the construction risks can be suitably addressed through fixed-time, fixed-price contracts and 
the proper selection of an engineering, procurement and construction (EPC) contractor, the credit strength 
of the project could be positively impacted by the credit quality of its sponsors. 
 
Nature of Contractual Agreements 
 
The regasification component of the LNG value chain procures liquefied gas from the LNG seller, 
processes it and eventually sells it to the end-consumer, either directly or through certain intermediaries, 
like gas distribution companies. The nature of the SPA, which the LNG project signs with the seller, and the 
off-take agreement, which it signs with different end-users, determine its exposure to commodity price and 
volume risks. Usually, the SPAs are structured in a way so as to pass these risks to the buyer through take-
or-pay provisions, liquidated damages, and price floors. This would however result in the buyer project 
taking on a disproportionately high level of price risk, which could be partially mitigated through the 
incorporation of suitable price cap provisions in the SPA. These projects would also enter into off-take 
agreements, either with end-users like the NTPC or with gas distribution intermediaries like GAIL. The 
credit quality of these counter-parties and the ability of the LNG project to pass on the volume, price and 
exchange rate risks through suitable covenants in the off-take or supply agreement would be a critical 
determinant of the credit risk profile of these projects. However, given the sensitivity of the end-users to 
LNG prices, these projects may not be able to transfer the complete price risk to the end-user although 
some credit enhancement may be available from the sponsors through off-take guarantees for absorbing a 
part of this risk. Another issue affecting the risk profile of these LNG projects is the nature of the shipping 
contract and the reliability and cost of the shipping arrangements. In most cases, LNG carriers are 
associated with individual LNG projects for long periods of time, and the shipping cost is a function of the 
distance between the buyer and the seller, the capital costs of the carrier, and the utilisation rate for the 
vessel. The project sponsors would need to specify in the shipping contract the key operating parameters 
and the penalties for deviations from the norms specified so as to mitigate some of the risks associated 
with the transportation operation. 
 
 
Financial Structuring of LNG Projects 
 
LNG projects, being capital intensive in nature, usually have highly leveraged capital structures. Further, 
given the adverse experience of institutional lenders in funding projects of this magnitude on a non-
recourse/limited recourse basis, the ability of these projects to achieve financial closure on a stand-alone 
basis would be limited. Therefore, these LNG projects would need to be suitably structured so as to 
transfer the risks embedded within them—such as commodity pricing and volume risks—to entities that 
may be better equipped to handle them. Some of the financial risks can be addressed by proper designing 
of the capital structure by creating senior-subordinated debt structures, having flexible debt amortisation 
schedules, and securing partial guarantees from highly-rated entities. Single-location projects such as 
these are also exposed to a number of force majeure risks, which can be partially mitigated through 
suitable property and casualty insurance contracts with financially strong insurance and reinsurance 
companies. ICRA believes that suitable structuring, using appropriate risk-management techniques, could 
partially mitigate some of the funding risks associated with LNG projects and increase their bankability. 
 
Summing up 
 
The emergence of natural gas as the preferred fuel for power generation and as a feedstock for industrial 
applications, together with the supply constraints, points towards considerable opportunities for 
appropriately structured LNG projects in India. The key credit risks characterising such projects arise from 
the capital-intensive nature of the LNG value chain, the sensitivity of prices to international hydrocarbon 
prices and exchange rate movements, the price-sensitive nature of demand, and counter-party credit risks. 
The demand for LNG would primarily be driven by the power sector, and thus, the fundamental viability of 
an LNG project would depend on its ability to create a pricing structure that would ensure a reasonable 
variable cost for power generation, relative to natural gas and other fuels. Further, the pricing formula 
would also need to ensure minimal variability because of fluctuations in the exchange rate (through suitable 
hedging techniques) and international crude prices. Cost competitiveness is all the more critical since LNG 
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is a feedstock for a consumer sector with poor credit quality. A positive feature of the global LNG business 
has been the trend of declining capital costs, which has lowered the break-even price for the entire LNG 
value chain. Despite being funded on a non-recourse/limited recourse basis, an important credit issue for 
LNG projects would be the credit and operating strength of the sponsors, which could mitigate some of the 
key operating, financial and market risks that characterise the LNG business. The financial strength of the 
off-taker, and the terms of the off-take agreements in terms of take-or-pay provisions, price floors, and 
liquidated damages would also have a material impact on the eventual credit quality of LNG projects. 
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