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Abstract

This paper briefly reviews the economic and non-economic considerations
underlying gas exports from the GCC and the Arabian Peninsula in general. It
addresses four themes: policy issues, political risks, technical risks and economics.
It examines the distance between the regional resource areas and the major gas
markets in the Far East and Europe, and examines the implications for moving gas to
those markets in liquid form or by pipeline, in terms of number of LNG vessels
required, and capital costs.

Policy Issues

As you heard yesterday, many of the countries in this region have vast gas reserves
and relatively small domestic requirements for gas. Opinions vary as to how large
the potential market for gas within the region could be, but even with the most
optimistic assessment of electricity requirements, chemicals production, general
industrialisation and rising living standards, it seems clear that there is a huge
exportable surplus of gas in the region. And once there is an established market
with prices that are both cost reflective and which allow gas to be competitive with
other energy forms, like oil, then there may even be an incentive to explore for gas:
virtually all of the non-associated gas reserves in the region have been discovered
"by accident" while looking for oil and most gas production today is of associated
gas, where the liquids are the key economic driver for investment. So it is likely that
gas reserves will increase further, and the reserves/production ratio will remain
extremely high.

Even allowing for the retention of significant quantities of gas reserves for future
generations of citizens of the Gulf, many countries in the region have the resource
base which would enable them to contemplate a gas export project. Abu Dhabi
successfully launched such a project in the late 1970s, and has expanded it in recent
years. Here in Qatar, as is well-known, many years' hard work by many parties is
on the verge of bearing fruit in the form of the Qatargas and Ras Laffan LNG export
projects. Other countries, such as Oman, Yemen and Iran have examined gas export
opportunities both by pipeline and in liquid form, and in some cases are moving
through feasibility studies and are creating relationships with potential investors and
potential customers.

In my opinion it makes a great deal of sense to look for opportunities to valorise
these huge reserves, for at least two reasons:

• Firstly, the economic development of the region will be fostered by the
additional investment which will be stimulated by the transfer of technology
and skills, and the profitability of the projects should aid growth of GDP by
reinvestment.

• Secondly, many of the regions' economies are heavily dependent on revenue
from oil exports: gas exports, especially if sold on contractual terms which do
not set the price of gas on the basis of oil prices, but which instead use
inflation, or coal prices to set the price of gas, offer diversification away from



oil price risks. And while some industry observers do expect that oil prices are
likely to rise in real terms over the next 10-20 years, no-one would be willing to
guarantee that any price increase would be sustained in the. long term. So I
believe there is a clear case to be made that gas exports can offer price risk
diversification to the seller. I do not propose to discuss gas pricing issues
further, as I am sure that one of the later speakers will cover it fully in his
paper.

In addition, of course, for those countries which are members of OPEC, a gas export
project would enable the country to achieve higher export revenues without
requiring a higher oil export quota, because under current arrangements gas exports
are not subject to quota restrictions.

So there are some sound policy reasons for considering gas exports from the region,
and having got to the point of formulating such a policy, governments, national oil
companies and foreign contractors need to rum their attention to the advantages and
disadvantages of LNG and pipeline exports.

Political Risks

Regrettably, the Middle East remains an area characterised by political tensions,
both between countries and within countries. It would be naive to expect these
tensions to disappear quickly, and there is no doubt that they act as an inhibitor to
the process of attracting finance towards projects which may be inherently attractive
from an economic point of view. Disputes over territorial rights or rights to utilise
gas are just two of the issues which have proved contentious and which have either
delayed projects, caused them to be cancelled, or added to their cost to such an
extent that they are not economically viable (e.g. by requiring an offshore routing
rather than a land route: laying costs may be lower but compression costs may be a
lot higher).

These political risks tend to cause investors to favour LNG projects rather than
pipeline export projects, because LNG is normally loaded onto ocean-going vessels
at the coast of the exporting country and delivered to the coast of an importing
country. There is therefore little or no risk of interference by third parties, since
there are no transit countries, who may seek access to some of the project rent via
high transit fees or who may prevent a project from proceeding because they have
similar ambitions to export gas and wish to ensure that they can capitalise on such
market opportunities as may be available. Fortunately, none of the countries in this
region are landlocked. But some of the Central Asian Republics, notably
Turkmenistan, are both landlocked and have a large exportable surplus of gas which
they are finding difficult to valorise because of the difficulty of negotiating transit
through other gas rich countries, such as Russia (though in this case, it would appear
that Turkmenistan has now reached agreement with Iran). As an aside, spare a
thought for Uzbekistan, which is one of the very few countries in the world which is
not only landlocked, but which only has borders with other landlocked countries:
Kazakhstan, Turkmenistan, Kirgizstan and Tadjikstan.



Technical Risks

The gas industry worldwide works to very high standards of safety and the LNG
industry in particular has an extremely good track record for safety. Having said
that, one is conscious that safety is usually only compromised by human error or
failure, and that the more frequently a material is handled, the greater the
opportunity for human error. So my personal view is that because LNG is
transferred into and out of ships and tanks, there is more opportunity for things to go
wrong than in the case of pipeline gas. As LNG is a hazardous material because of
its low temperature, any spillage has the possibility of being catastrophic. A small
amount of LNG was spilled onto the deck of a vessel a few years ago, and the
resulting thermal shock damaged the vessel so it had to be taken out of service for
repair for many weeks. By contrast, pipeline gas is more or less at ambient
temperature and represents a lower risk, in a technical sense.

LNG vessels are at risk from severe weather conditions, such as hurricanes, which
are not usually a problem with pipelines - though both pipelines and LNG
liquefaction, loading and regasification facilities are equally susceptible, in principle,
to earthquakes and similar natural phenomena.

But pipelines may be more susceptible than LNG facilities to sabotage, and are
clearly at risk of interference from the activities of farmers and the construction
industry, both of which may inadvertently damage pipelines in the process of their
day-to-day activities.

So from a risk and safety point of view, there is not much to choose between
pipelines and LNG, with pipelines perhaps having a slight relative advantage, but
not so significant as to imply that the LNG option is not attractive.

However, there is one technical advantage of LNG over pipelines which is that gas
can be exported across oceans regardless of their depth, tidal patterns, currents, etc.,
whereas pipeline technology is not sufficiently advanced for pipelines to be a
technically feasible solution in all cases. In the 1970s, for example, it was not
considered feasible to lay pipelines across the Mediterranean from North Africa to
Europe, but by the early 1980s technological advances had made this possible.
Today, there is no firm consensus that it is feasible to lay a pipeline from Oman to
India: some engineering contractors regard it as feasible, others have some doubts.

So LNG may have a technical advantage over pipeline gas in certain circumstances.

Economics

There is one clear advantage of LNG over pipeline gas, which is that scale
economies are optimised at a relatively small size for LNG, but at a relatively large
size for pipeline gas. A two or three train LNG project, for example, capable of
exporting 6 mtpa, or 8.25 x 109m3, will probably be able to achieve excellent scale
economies. Unit costs would probably not be reduced significantly by adding
further capacity. This is in sharp contrast with long distance, high pressure pipelines
which need to have large capacity if full scale economies are to be achieved:



typically, gas exports from the Middle East to Europe would require a 48" or 56"
diameter pipeline, capable, with full compression, of delivering 30-35 x 109m3 p.a.
This would require a consortium of buyers, since no individual buyer would be
capable of absorbing such a large volume even in a three to four year build up
period. Experience suggests that a six to eight year build up period was necessary
for the large Russian pipelines built in the early 1980s. So LNG has an advantage in
that it is available in "handy size" packages and this characteristic is attractive both
to the buyer and to the seller.

Now I shall turn to the relative costs of LNG and pipeline gas exports. Clearly,
some parts of this region have an advantage over others, in cost terms, because of
their proximity to the market LNG from Oman or Yemen sold to Turkey would
have an advantage over Qatar because of the shorter distance, while the reverse
would be true in the case of pipeline gas.

For sales to the Mediterranean, a Red Sea port such as Hudaydah in Yemen has an
advantage in that it is approximately half the distance away from the market than in
Qatar, and would therefore require fewer ships. Specifically, 8.25 x 109m3 could be
transported the 2,000 miles to Marmara in five vessels, while it would take at least
eight vessels to transport the same volume the 4,000 miles from Qatar. Shipping
costs would be S0.90/MMBtu from Yemen, but $1.30/MMBtu from Qatar.

Looking to markets in the Far East, there is a much smaller range of distances
between the various possible LNG sources in the region, with Oman having a slight
advantage in terms of distance and, therefore, shipping costs.

Similar arguments can be made in the case of pipeline exports, with Qatar and Iran
having a distance advantage over Oman for European markets, with the reverse in
the case of exports to India.

I shall now compare the costs of LNG transportation versus pipeline transportation,
using the following single assumptions:

10 per cent real rate of return required on investment.

• 20 year delivery schedule.

• Two year loading to full capacity in the case of LNG and a small pipeline, eight
year build up for a large pipeline.

For the pipeline:

• Capital costs: $35,000 per inch diameter per kilometre, plus 20 per cent over
mountainous terrain.

Compressors at 200 km intervals, $150 million each.

• Operating costs: 1 per cent of pipeline costs, 4 per cent of compressor costs.



We have examined two pipeline cases, one for 8.25 x 109m3 over a distance of up to
2,000 miles in a small diameter pipeline, and the second for 30 x 109m3, over a
greater distance, in a large diameter pipeline.

ForLNG:

• Liquefaction plant: 3 x 2 ratpa trains at $700 million per train, four tanks at S75
million each.

• Jetty, utilities, etc: S100 million

• Operating costs: 3.5% of capital cost.

Vessel: S250 million each; 19 knot speed.

• Operating costs: $6 million p.a. per vessel.

Regasification facility: S700 million, to handle 8.25 x 109m3 p.a.

Suez Canal fee (where appropriate): $0.25/MMBtu.

For the small pipeline, costs over a distance of 1,000 miles are lower than for LNG,
but over a distance of 1,500 miles, LNG has a distinct cost advantage. At 2,000
miles distance, the large diameter pipeline offers the low-cost solution, with the
cross-over point being a little less than 3,000 miles. At any greater distance, LNG
appears to offer significant cost advantages.


