NATURAL GAS PRICING
THE FIRST STEP IN TRANSFORMING
NATURAL GAS INDUSTRIES

by Dr. Feff D. Makbolnt

Pghe natural gas business is undergoing
rapid change almost everywhere. In developed economies with existing gas indus-
tries, the main focus of change is competition leading to lower gas prices and
expanded gas use. In less developed or former centrally planned economies, the
focus of change is primarily on developing untapped reserves, substituting gas for
dirtier energy sources and encouraging private investment. In all regions, there is
the desire to promote efficiency in gas production, transport and use.

Regardless of the impetus for industry reform, the key to success is
pricing. Inefficient pricing can encourage wasteful consumption, stifle domestic and
foreign investment, ruin the incentive to maintain plant and equipment, distupt
industrial location decisions and lower the value of gas in the ground. The failure to
address efficient gas pricing first in any gas restructuring enterprise will frustrate
success in just about all other areas.

This paper outlines NERA% approach to gas pricing in the countries

where it is currently working to promote efficient gas industries and the use of gas
as a fuel.

The Reasons for Global Changes in the Gas Industries

Efficient pricing is common to gas industry reform throughout the
world. Figure 1 lists the goals prompting change in gas industries in which NERA
has played a part.

In East Africa, the principal goal is to develop unused gas reserves to
help displace oil imports and generate electricity. This includes establishing, from
the beginning, pricing practices that will facilitate (or at least not hinder) the diffi-
cult job of raising foreign capital for expensive gas development projects. This also
includes developing a regulatory body that will oversee—not interfere in--the
industry’s activity. An independent, impartial and light-handed regulatory body is
pivotal to the success of any gas system in a developing country. .
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China is seeking to develop a larg’; latent gas sector that has suffered
from underinvestment in relation to oil and coal. China is also trying to create com-
mercial arrangements in an economy that has little previous experience with them,
and, for health and environmental reasons, is trying to replace coal as a fuel.

Figure 1. Goals for Gas Industry Reform Around the Globe

Africa China | Eastern North South Western
Europe | America | America Europe

Develop reserves v v v
Promote gas use v v v v v v
Define gas systems v v v 4
Encourage investment
and privatizaton v v o v
Address subsidies/taxes v v v v
Seek efficient pricing
and industry structure v v v v v v
Encourage competition v v v

In the former centrally planned economies of Eastern Europe, a princi-
pal focus is on defining commercially viable gas industries themselves. These coun-
tries are also trying to create commercial arrangements where no such arrangements
existed before (such as commercial contracts or business law). They are also trying
O eCONOMmize on energy use in general and to replace coal with gas as a fuel.

In the highly developed and generally competitive gas markets of
North America, the United States is in the second decade of trying to deregulate
and vertically separate the narural gas business. The demands of natural gas deregu-
lation through the late ‘80s led to scrutiny of the underlying structure of the gas
commodity sales and gas transport businesses. This scrutiny resulted in the complete
separation of gas commodity prices from the gas transport prices by the Federal
Energy Regulatory Commission, with heavy emphasis on price reform.

South America has a number of developed gas systems that are targets
for privatization and modernization. Proponents are attempting to privatize what are
widely considered wasteful and inefficient government-owned industries and to
implement a more rational pricing system that can facilitate the construction of
major pipelines to important new markets (like Brazil and Chile).

In Western Enrope, there is interest in opening access of predominantly
closed, national monopolies to gas commodity sales competition on the North
American model. The primary focus is to promote competition as a way to spur
efficiency and lower prices.

The principal common thread running through gas reform efforts on
every continent is proper pricing.
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Pricing

The following is a review of the principles of practical and efficient
pricing that we apply when we deal with gas industry reform anywhere.

* Why gas company prices must be set;

» Marginal cost and the definition of efficient prices;

» Financial viability;

* Pricing gas and gas transport separately;

* Competitive gas pricing;

s Peak load prices and transport capacity charges;

¢ Reflecting distance in transport prices; and

* (Gas storage pricing.

These eight principles cover a considerable range of economic issues.

Without at least touching upon each, however, it is difficult to convey successfully
the practical and efficient pricing standards for gas industries.

Why Gas Company Prices Must be Set

At the heart of any economic effort to regulate prices in a market
economy is the belief that the market, if left on its own, will either fail to develop or
fail to produce a fair and efficient result. This is widely considered the case for gas
companies where, because of the existence of some elements of natural monopoly,
the industry structure would tend toward a single dominant firm that could
restrict trade and drive up prices. Faced with this unappealing scenario, most
market economies with developed gas systems have settled on either government
ownership, with government administered prices, or private ownership, with
regulated prices.

Whether prices are set by the government or by private industry with
regulatory oversight and approval, two important conditions should be met:

1. Set prices in a way to mirror a competitive result, based on the con-
cept of marginal cost;

2. If there is an independent financing requirement, alter the structure
of prices in a way that least disrupts the quantities customers purchase from those
amounts thar would have been purchased if prices were set by competition, while pre-
serving the financial integrity of the business.

Marginal Cost and the Definition of Efficient Prices

Discussions of marginal cost for gas systems often make reference to the
following types:
1. Short-term marginal operating costs are the physical costs incurred each
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time an additional unit of gas is delivered.

2. Long-term marginal capacity costs are the capital costs that include,
among other things, the cost of pipe and compressor stations.

3. Congestion costs (or marginal opportunity costs) are the costs of
waiting in fine. In other words, they are the costs borne by potential customers that,
because of capacity constraints, cannot receive service.

For gas as a commodity, one does not generally need or use these
concepts because the price of the fuel, competing as it does with other sources of
energy, can and should be set in reference to its competition. Distribution pricing
for gas (i.e., the pricing for the final delivery of gas to large numbers of small gas
customers), is less straightforward, reflecting the more complex logistics, security
requirements and metering limitations of gas distribution consumers. These factors
limit the applicability of complex marginal cost-based ;ﬂfices. For gas transport pric-
ing (i.e., pricing for a relatvely small number of large customers), because of the use
of multipart prices (see below) and contracts for capacity, it makes sense to focus pri-
marily on easily defined and measured short-run marginal operating costs as one of
the components of practical and efficient multdpart pricing.

Financial Viability

Most healthy gas systems are able to pay for themselves on an ongoing
basis with their sales revenues. The most difficult job in utility pricing is designing
price structures that recover these costs while preserving as much of the marginal
cost price signal as possible.

A principal method for achieving these sometimes competing objectives
is known as “multipart pricing.” Multipart pricing preserves the short-run marginal
cost signal in the charge that varies with customer use and collects the remainder of
the cost in some other fashion.

In the United States, economic multipart pricing is now a feature of
federal gas transport regulation, but it has not generally been passed on to con-
sumers at the state-regulated local distribution level. Nor is such pricing generally
seen in other countries.

Pricing Gas and Gas Transport Separately

An important step in gas pricing is recognizing that there are really fwo
economic goods to price in the gas utility business: gas and gas transport. Gas costs
include all the costs of exploration, drilling, etc. Transport costs include pipes and
compressor stations. In many countries, gas is priced strictly on a delivered basis,
with no explicit distinction made between the cost of gas and the cost of shipping it.
While this is not necessarily inefficient in practice, it blurs the distinction between
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an often natural monopoly transport business that generally requires a regulated
price and a de facto monopoly (or perhaps potentially competitive) gas supply busi-
ness that may not require such treatment.

When gas industry prices are set on a delivered basis, with no distinc-
tion made between gas and transport costs, the prices are said to be “bundled.”
Bundled prices typify the world’s vertically integrated gas systems. There are two
problems with bundled prices: (1) such prices mask efficient price signals for the
commaodity #nd the transportation; and (2) such prices may hinder competition in
the supply of gas.

Regarding the first problem, it is generally agreed that prices for a bulk
commodity like gas should rise as the gas user moves farther from the sources of the
supply. This also means that buyers and sellers of gas should seek to find the short-
est distance between themselves over the gas transport network to minimize the
shipping cost. If the price for transport is not reflected separately: (1) consumers
may find it more difficult to identify the nearest gas suppliers to minimize the ship-
ping cost; (2) gas users may locate in the wrong place; and (3) gas fields may be
undervalued or overvalued depending on their proximity to gas consumers.

Regarding the second problem, bundled pricing may inhibit the devel-
opment of fair competition in the supply of gas, if there is any potential for such
competition. Experience in North American gas markets, among others, shows that
it is difficult to force gas transport companies to offer their own bundled gas on
comparable terms and quality of transport service to gas offered by others that wish
to use the pipeline only for transport. Bundled service thus allows the transport
company to retain an unfair advantage in the business of supplying gas.

"The problems described above have been demonstrated in a number of
the countries we have studied. In Poland, for example, one of the main fertilizer
plants is located on the northwest edge of the country, whereas most of the gas is
imported from the southeast (gas is a large component of petrochemical-based fer-
tilizers). Rational gas and gas transport pricing should encourage fertilizer manufac-
turers both to use and locate closer to the source of gas supplies.

Another example was seen in Argentina, where the cost of gas in and
just north of Tierra del Fuego before privatization was about one-tenth of that in
the major market of Buenos Aires (after allowing for the greater cost of shipping
north to Buenos Aires). This disparity encouraged the wasteful consumption of gas
that could have been better used in Buenos Aires.

Bolivia demonstrates just the reverse. Gas delivered near the gas wells
in the lowlands is priced identically to gas that is shipped up the mountains through
small pipes to La Paz. Gas use is thereby discouraged in the lowland areas, where it
is most valuable, and encouraged in the mountains, where it incurs the greatest
Lransport Costs.
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Competitive Gas Pricing

There are a number of ways to set the wellhead price of gas, exclusive
of transportation costs. There are international benchmarks, “netback™ prices from
major markets where competition with fuel oil can be established, and, last and least
desirable, a return on the costs of exploration and production (cost-based pricing). If
there are a sufficient number of independent gas producers, wellhead gas prices can
be left to rise or fall to the competitive level.

Peak Load Prices and Transport Capacity Charges

(Gas transport pipelines represent a fixed stock of capacity to move gas
between producers and consumers. The economic principle of efficiently setting
prices for such a system is unequivocal: if the same capacity serves all customers, capacity
costs should be assessed on the basis of use at the peak.

While most utilities, like electricity and telecommunications, use the
concept of peak use in some way in designing prices, the gas transport system’s use
of the concept is more pronounced. First, because of the expense of gas pipeline net-
works, these networks are not generally constructed without a firm supply at one
end and a firm market waiting at the other. Second, unlike electricity and telecom-
munications, gas service, for safety reasons, cannot afford the interruptions in service
that sometimes typify electricity and telephone service.

For these reasons, the major gas transport users, and their peak use, are
well known to the transporter, as is their maximum allowable firm guaranteed use
during the peak period.” Furthermore, it is both practical and proper to assign maxi-
mum daily quantities to gas transport customers and to use these quantities as the
way to apportion the capacity costs of the transport service. Transport capacity costs
are thus similar to the concept of renting “space” on the transport company’s
pipeline on a contractual basis. Such space can be traded among transport customers
on gas systems (i.e., sublet) in secondary markets at unregulated prices.

If capacity costs are recovered through contractual capacity charges
from firm customers, then it follows that there should be little chance of capacity
costs being borne by customers that are able to accept gas on an interruptible basis.
While these customers should pay at least the short-run marginal cost of service,
whether they should also pay an additional capacity charge depends on the degree to
which such interruptible use is to be encouraged.

Reflecting Distance in Transport Prices

Moving gas through pipeline networks is costly, and that cost increases
with the distance the gas is shipped. Because of this manifest aspect of the cost of gas
transport systems, a characteristic of efficient prices on most sizeable gas systems is a
set of prices that vary with the distance shipped. Some of the most visible failures of
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gas transport systems to price efficiently are those cases where such transport is
operated under tariffs that make no provision for the distance gas is shipped
between producers and customers.

(zas Storage Pricing

As a general principle, gas storage can serve two different functions.
First, if located close to the consuming market, storage can replace the additional
transport capacity that would otherwise be needed to serve a seasonal peak load.
Second, if located close to the producing fields, storage allows the purchases of gas
supplies at a more even rate, thereby giving the sellers a more favorable delivery
pattern and thereby lowering the gas price. If there were no storage, all gas facilities
would have to be sized to meet the peak load, no matter how short its duration.
Storage, however, changes the geometry of peak load pricing. With storage, the dura-
tion of the peak is as important as its height. The fact that certain types of loads are
served less expensively with different combinations of pipeline direct-served sup-
plies or storage means that serving a long-lived peak is more expensive than serving
a short-lived one. To reflect the realities of gas storage technology in prices, a three-
part price centered around reservations of storage space, injection and delivery
capacity is suggested.

Conclusions on Pricing

In surmmary, there are a few rules of good gas utility pricing that should
be followed: (1) gas prices should be set with reference to world competitive prices
or alternate fuel prices where applicable (that is, if truly competitive pricing is not
likely); (2) transport prices should be levied on the basis of a separate multipart tariff
that specifies the difference between short-run marginal operating costs and capaci-
ty costs; (3) firm capacity on the pipeline network-—even a simple one—should be
sold on an “as reserved” basis, with a secondary market in that capacity encouraged,
and interruptible load should be encouraged to the degree that variations in firm
load over the seasons make such interruptible load desirable; and (4) transport prices
should be based on distance shipped in some degree, if only approximately.

Such pricing practices in large measure have the potential to assist the
desire to move toward more efficient gas markets around the globe, with lower
prices and expanded gas use. »

! “Netback” refers to the price of gas at the wellhead that results from pricing gas at the competi-
tive alternative in a major market 2nd subtracting the cost of transporting the gas to that point.

? Firm service cannot be interrupted except in the case of unanticipated supply problems or
accidents. Interruptible service is designed to be periodically halted when the demands of
firm customers fill the pipeline.
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