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Overview

Risk and uncertainty in the oil and gas industry appear to have compounded during 2008: the tremendous volatility of commodity prices, currency exchange rate fluctuations, availability of funding and EPC contracting costs, to name but a few, have to be imposed on the risks and uncertainties normally associated with major capital investment projects. 
In the case of LNG liquefaction projects the usual risks and uncertainties comprise: gas supply risk, LNG market uncertainty, price risk, construction risk, environmental/social risks, financing risks, transportation risks, shareholder alignment (often depending on their positions in the overall value chain), other stakeholder agendas, etc.  
In the LNG industry 2009 represents 10 years since the “second phase” of Atlantic Basin (AB) LNG activity took hold with the start-ups in 1999 of both Atlantic LNG (Trinidad) and NLNG (Nigeria) joining the two already established AB producers (Algeria, 1964 and Libya, 1971). Since 1999 there have been further AB greenfield project start-ups in Egypt (2004 & 2005), Equatorial Guinea (2007) and Norway (2007). AB brownfield (expansion) projects have taken place in Algeria, Nigeria and Trinidad whilst new projects are under consideration for Angola, Nigeria, Russia, Brazil and Venezuela - but finalization and approval has moved slowly for reasons that we will be discussing.    

To put LNG into context, in 2007 consumption of primary energy worldwide was 11.1 billion tones of oil equivalent (BTOE) with 3.9 BTOE for Oil (36%), 3.2 BTOE Coal (29%), 2.6 BTOE Gas (24%) and Hydro 6%, Nuclear 5%. Of the Gas volume consumed about 8% was from LNG trade, equivalent to about 2% of primary energy worldwide. Compared to the scale of Oil and Coal, LNG has some way to go, yet it still represents about $57 billion in annual trade.   

With respect to the order of capital costs involved in LNG we can look at the current LNG liquefaction projects that are underway and note that some 50 MTPA of capacity is being added globally. If we assume a capital cost of $900 per MTPA we see that approx. $45 billion of investment is in progress (excluding owner’s costs and shipping).
This paper looks over this landscape, drawing on real experiences from major LNG projects in which the authors have first-hand knowledge, to consider the implications for decision makers.
Methods

A general outline of the systemic risks and uncertainties of the global oil and gas industry is provided (9 headings) which then shifts to focus on those risks and uncertainties related to the more challenging countries - often lesser developed countries (7 headings) - where the industry predominantly has to work, and recognises the increasingly aggressive domestic gas policies e.g. in Nigeria, Trinidad, Indonesia, Egypt and unclear fiscal terms which create uncertainties that make it very difficult to assess a project’s economic value. The Nigeria business environment is cited as a real example (6 headings).
Authors then move to the specific case of LNG liquefaction projects being conceived for Nigeria - drawing on material that is in the industry domain - to describe the unique risks and uncertainties which need to be addressed in connection with the multi-billion $ investment decisions; numerous concrete examples of key decisions are discussed (9 headings). 
The paper then  moves back to the more general sphere and extrapolates the Nigeria examples to draw lessons learned and to apply them in a broader context. 

Results

A hierarchy of economic value added for megaprojects is derived: 
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Conclusions

LNG has undergone a roller-coaster history but today is regarded as an internationally traded commodity with a widening supply and consumption base.

LNG projects can be clasified as megaprojects in that they have scale, uniqueness and complexity.

From an energy economists’ point of view the decisions necessary to be taken with respect to major capital projects, characterized by the risks and uncertainties identified here, can be rationalized by looking at their impact on the fundamental project value proposition. Extensive experience from economic modeling of oil and gas and LNG liquefaction projects tells us that there is a hierarchy of economic sensitivity (expressed in NPV terms) as follows:

Most sensitive

· Revenue stream (i.e. Product price and sales volumes)  

· CAPEX

· Purchase price of feedstock (Raw material value at entrance to facility) 

· Delayed start-up

· Operating and maintenance expenses 

Least sensitive

To ensure quality decisions we note the importance for comprehensive risk and uncertainty data to be provided to decision makers and their analysts, shareholders and other constituencies in a timely manner. 







