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Energy Security and the
Development of International
Energy Markets

ANDREI KONOPLYANIK?®

I. INTRODUCTION

The aim of this chapter!? is to describe the evolution of the concept of energy
security in a broader historical perspective, from the economic, financial, and
legal points of view. Each stage of the development of energy markets has its
own most effective instruments for providing energy security. This is reflected
in the structure of the present chapter, which starts with a description of the
evolution of the dominant energy (ie oil and gas) market development. It then
presents the evolution of concepts and dominant instruments of energy security
and shows that each further instrument has increased efficiency, while dimin-
ishing the costs of providing adequate energy security at each stage of energy
market development.

In this chapter, energy security is addressed from the energy investment cycle
perspective, ie in terms of the ‘manageable risks’ concept. Each particular stage
of market development demands its most effective set of legal instruments to
protect investors’ flows of capital and energy materials and products, and to
minimize volume and price risks, and thus to provide energy security. The final
part of the chapter considers the Energy Charter process and its instruments,
including the Energy Charter Treaty (ECT) as the first multilateral investment

* Deputy Secretary General of the Energy Charter Secretariat; PhD, Doctor of Science (Moscow
State University of Management); email Andrei.Konoplyanik@encharter.org.

! This chapter is based on the author’s following presentations: Global Security and Natural
Resources: Geopolitical Aspects of Energy Security, Seminar on Global Security and Natural
Resources, London School of Economics Institute of World Economy and International Relations,
Russian Academy of Sciences, 26 September 2002, Moscow; Muozocmoponne mexicb0yHapoOoHo-
npasble UHCMPYMEHMbL KAK NYMb CHUMEHUA PUCKOS NPOEKMHO20 @UHAHCUPOBAHUR U CMOUMOCMU
npugaevenun 3aemnvix cpedem, Kondepenuus TlpoekTHoe duHaHcHpoBanue B HedTErasoBom
cekrope Poceun n CHT, Espocopym 9-10 anpenst 2003 r., Mocksa; Formation of the Eurasian
Energy Market and Energy Charter Process, 26th IAEE International Conference, 4-7 June 2003,
Prague; Russia and the Energy Charter Process, Conference on Energy Issues in Euro-American
Relations and the Influcnce of Russia, Stiftung Wissenschaft und Politik, 29 June to 1 July 2003,
Berlin; Towards a Single Eurasian Energy Market: The Role of the Energy Charter Process, IBC
Conference on Natural Gas Markets, Supply and Technology, 1-2 July 2003, Paris.
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and trade (including transit) treaty in energy. The ECT provides both security
of energy supply and security of energy demand in a competitive, open, and
transparent global energy market.

II. OB]ECTIVE TRENDS IN THE DEVELOPMENT OF
WORLD ENERGY MARKETS

The formation of a global energy market with common rules of the game, based
on the principles of fair competition, non-discrimination, complementarity and
mutual benefit, is the ultimate goal of energy market development. The aim of
such a market is to provide stable, non-interruptible energy supplies with ade-
quate quality, in adequate quantities and at adequate prices both for the pro-
ducers and consumers of energy, ie to establish a more secure energy market.
Even though the pace and scale of market development for each individual
energy resource varies at any given time, it is guided by the same fundamental
logic. In particular, each market has or will reach a stage where the monopoly
form loses its potential for further effective market development and gives way
to a competitive energy market structure. So it is necessary to understand the
objective logic of energy market development in order to move from ‘catch-up’
to ‘pre-emptive’ energy policy formulation and implementation, thereby maxi-
mizing benefits and minimizing the risks and potential costs of further develop-
ment of the energy market. The cumulative effect is to improve energy security,
broadly speaking, from both the consumer and producer perspectives.

Current energy markets are being developed on the basis of the exploitation
of non-renewable energy resources. Thus the development of this resource base
is a fundamental feature of the market. It has been generally agreed among
energy economists that development trends in the energy sector resource base
arc illustrated by the so-called ‘Hubbert’s curve’ initially proposed by M. King
Hubbert in 1949 in relation to US oil production, and further developed in his
subsequent publications.? He used statistical methods to indicate that oil pro-
duction has a limited life span and can be illustrated by a bell-shaped distribu-
tion curve. Production will peak at the top of the bell and would decline
thereafter. Using this approach, the natural development trends of the currently
dominant energy resources are presented in Figure 3.1.

Many seek ro utilize Hubbert’s curve in order to predict the end of the current
oil era (or may wish to use it for the same reason in relation to the future gas
era). This author disagrees with those who use the curve as a predictive tool for
calculating the end of commercial exploitation of a particular resource. In my
view, from an historical perspective the peak of the curve has moved upwards

2 M. K. Hubbert, ‘Energy from fossil fuels’ (1949) 109:2823 Science 103-109; American
Petroleum Institute, ‘Nuclear energy and the fossil fuels’, in Drilling and Practice (1956),7-25; ‘The
Energy Resources of the World’ in Energy and Power. A Scientific American Book (1971), 31-40.
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Figure 3.1: Natural development trends of non-renewable energy resources: from
monopoly to competition

and to the right because new economically proven technologies have expanded
the resource base (and the proven reserves) of both currently conventional and
non-conventional energy resources. This analysis will use the curve for a differ-
ent purpose, namely, to support the argument that the driving force in energy
market development is the move from monopoly to competition. Hubbert’s
curve will thus be employed as an explanatory tool for the evolution of institu-
tional structures within energy markets.

A. Trends in the development of the oil market

Global economic development has been accompanied by constant growth in
energy consumption which, despite growing efficiency in energy resource uti-
lization at each stage of the energy cycle, requires new energy volumes continu-
ally to be employed. Given that the principal producers and consumers of these
resources are located in different regions, this process has resulted in the growth
of international trade in energy resources, the formation of inter-state and
regional markets and, for oil, the establishment of a global market.

Until the beginning of the 1970s, energy market development was described
by the ascending branch of Hubbert’s curve. This period in the evolution of the
energy market was characterized by monopoly-based organizational structures.
Swift escalation in energy consumption during the middle and second half of the
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twentieth century took place mainly in the hydrocarbons sector, most notably
for oil. Production growth was achieved, for the most part, by discovering new
and major oil fields primarily in the Middle East which, until the early 1970s,
were increasingly cheap to develop and exploit and where oil was cheap to
deliver to consumers owing to the suitable geographical locations of these
deposits and favourable climatic, geological, and other natural conditions. The
international market at the rime was tightly monopolized and closed to any out-
siders. The monopoly-based petroleum market was strictly organized, mostly
on the basis of the 1928 Achnacarry Agreement that established the
International Qil Cartel (the so-called Seven Sisters) that went on to dominate
the world market until the start of the 1970s. Energy monopolies derived addi-
tional profits owing both to economies of scale—the concentration of produc-
tion operations on the best and largest fields—and an artificial pricing
arrangement (the so-called single-base and double-base oil pricing systems)
favourable to international oil corporations. This pricing system enabled them
to stimulate a rapid growth in demand for liquid fuels and to displace coal in
the principal areas of consumption where it was competing with petroleum
products.?

The 1970s saw cardinal shifts in the development of the world energy sector’s
resource base, with consequential impacts upon the structure of global energy
markets. On the threshold of the 1960s and 1970s, the tendency of decline in the
marginal and average production costs of hydrocarbons (outside the then
socialist states) rook a U-turn.* A series of oil price hikes which followed almost
immediately afterwards (in 1970-71, 1973-74, and 1979-80), not only compen-
sated for rising exploration and production costs, but brought about an influx
of investments into hydrocarbon exploration and development in anticipation
of further price rises, or at least of continuously high prices. High price levels
had the effect, on the one hand, of slowing growth in energy consumption, yet,
on the other hand, stimulating production growth.

During the 1970s, control over the oil market was increasingly seized by the
OPEC nations, but the market itself retained its monopolized nature. By the
1980s, the cartel formed by the seven international companies was replaced by a
cartel consisting of the 13 petroleum exporting countries, especially after the
nationalization in OPEC states of these companies’ oil-producing assets. One
response to OPEC control was the widening of the geographic base of oil
production beyond OPEC. In the 1980s, the resulting surplus of supply (includ-
ing both an actual surplus above current consumption levels and a potential

3 For more detail about these and other developments in energy markets, see: J.-M. Chevalier, Le
nouvel enjeu pétrolier (1973); C. Tugendhat and A. Hamilton, Oil the Biggest Business (1975); T'no6
anvhas npobnema. Ilop pen. U.J.Misanosa, Mocksa, Mbicab (1985); D. Yergin, The Prize: The Epic
Quest for Oil, Money and Power (1991); A. Kononnsiiuk, MUPOBO# PLIHOK HE(TH: BO3BPAT 3NOXH
Hu3kux ueH? (nocnepcreus nas Poceun) (2000).

* ].-M. Chevalier 1bid; A. Kononnsnuk and 0. Kononnannk, ‘JlilnHnamuka u3jiepxek NPOU3BOJICMBA,
MEH M PCHMAJIENIbHOCMH B MEPOBOH HeMAHOI NpoMbIILIeHHoCMY’ (1985), 59-73.
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superfluity in the form of excess production capacity) forced down prices for
crude oil, first on a downward drift from 1980 to 1984 and then into a tailspin in
1985-86. This affected prices for other energy resources that were pegged to
oil prices through special pricing mechanisms (escalation formulas). In these
economic circumstances, cutting costs at every phase in the energy cycle and thus
gaining a competitive edge amid surplus supply and an unfavourable natural
operating environment turned into the main lever for generating extra profits
available to those energy companies elbowed out of traditional low-cost
production areas. as well as amounting to a condition for survival for many oil
companies. The monopolized nature of the market was no longer effective fol-
lowing such changes, not least because almost one-half of the world’s production
of crude oil continued to be controlled by the cartel of oil producing nations that,
at the time, enjoyed the lowest costs for extraction and supply to major markets.
Therefore, as a matter of top priority energy companies confronted the need to
ensure a speedy reduction of exploration and production costs in new prospec-
tive areas outside OPEC. These new areas were found in much more challenging
natural conditions (remote areas, severe climate, deep offshore waters, increased
wells’ depths, smaller deposits, more complicated geology, etc) with corre-
spondingly high costs of production notwithstanding significant scientific and
technological progress. Further developments at affordable prices required a
competitive market environment.

The growing scale of development of the oil market, diversification, inter-
nationalization, and further globalization of petroleum operations all presup-
posed a shift to the dominant competitive structure of the oil industry. New
effective regulatory mechanisms had to be introduced which corresponded to
the mature stage of its development, as well as mechanisms for reducing the
risks of investment activities given the increasing capital intensiveness of new
projects. During the period of monopoly structure in the oil market, long-term
contracts were the dominant legal instrument in the market and were utilized to
minimize supply risks by linking particular suppliers with consumers. Such
contracts corresponded to the interests of buyers and sellers in the conditions of
relatively stable il prices that had prevailed before the early 1970s, with steady
growth in demand for liquid fuel and a developing market infrastructure. The
underdeveloped character of the latter at that time did not provide an opportun-
ity to implement the ‘multiple pipelines’ supply concept that usually stimulates
shorter-term contractual relations between producer and consumer. But in con-
ditions of intensive price fluctuations and oversupply of products, the sellers’
market turned into the buyers’ market. Under long-term contracts buyers in
these conditions would have to assume additional price risks. These risks were
reduced as the market moved from long-term to short-term contracts. Supply
risks were reduced by the creation of a diversified market infrastructure (net-
works of terminals, pipelines, and commercial stocks of liquid fuel around the
globe) while the geography of hydrocarbons production broadened, thus ensur-
ing both producers and consumers a choice of partners, ie the implementation
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of the principle of multiplicity of buyers and suppliers (ie the ‘multiple pipelines’
concept).

Along with long-term and mid-term contracts, a market of short-term
contracts began developing rapidly, including the spot and forward markets
(‘physical oil’ market). As a result, in the second half of the 1980s there emerged
preconditions for the creation of a futures market, a market of oil contracts
(‘paper oil’ market) with all the attributes of the securities market and the pos-
sibility of speculative trading and using hedging mechanisms to insure against
price risks. This new competitive structure of the oil market provided sellers and
buyers with the ability to balance their interests by way of minimizing supply
risks (ensured by developed diversified infrastructure) and price risks (ensured
by the established futures market of oil contracts). Thus over a transition period
of about 15 years, the world oil market was almost completely restructured
from a monopoly to a competitive system.®

B. Gas market development trends

The development of gas markets may also be described as following Hubbert’s
curve, yet has clearly lagged behind the oil market’s stages of development.
Except for Southeast Asia, the formation of a liquefied natural gas (LNG) mar-
ket has not yet reached the level where it is possible to link regional gas supply
systems, developed primarily on the basis of pipeline grid gas, into a unified
global gas supply system. True, there have been reports about orders placed for
the construction of LNG-carriers intended for work in a spot market, rather
than to serve particular LNG projects in the framework of long-term contracts
between producers and consumers. This indicates the beginning of the forma-
tion of a global gas supply system. It is evidence that a global gas supply system
has started to take shape and, with a time lag of some 30-40 years, it is actually
repeating the evolution of the world oil market contractual system.

The US gas market was the first to have moved to a competitive state of devel-
opment. A similar market then emerged in the United Kingdom. Such a market
is now in the making in continental Europe, where its formation has been
promoted by the EU Gas Directive. Therefore, although the pace and scale of
market formation in the case of different energy resources and geographical
areas are not uniform, the principal market features remain the same for each
energy market. One central feature is that at a certain stage in development the
monopoly-based form of market organization loses momentum and gives way
to a more competitive market structure.

5 The development of oil market contractual structures and pricing mechanisms is examined in
more depth in Kononnauuk (above n 3) and in a series of articles published in ‘The Oil of Russia’
magazine (‘Hedrts Poceust’) in 1999-2001. See also his forthcoming book, Russia within an
Emergent Eurasian Energy Space: lssues of Competitiveness (Poccua na gopmupyiouwemca
Espoasuamcxom anepemuyeckom npocmpancmee: hpobaembl KOHKypenmocnocobnocmu) to be
published in Russian in 2003. Details of further publications of this author are available at
<www.encharter.org> and <www.enippf.ru>.
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The availability of a diversified gas infrastructure, giving multiple choices to
suppliers and consumers, serves as an objective precondition for moving to a
competitive gas marker structure. The ratio of the length of gas distribution net-
works to that of trunk gas pipelines may serve as a characteristic feature of the
stage of the market’s development. According to analysts, the ratio is 12:1 in the
United States, 10:1 in continental Europe and 2:1 in Russia,® which indicates
that Russia is at an earlier stage of the gas market’s development, with all the
attendant consequences (see Figure 3.2).

At the earliest stage of a national or regional market’s development, new gas
fields are developed in the absence of an established gas supply system. Therefore
gas contracts initially link particular producers and consumers one-to-one.
Specifics of the gas business predetermine that at this stage the bulk of capital
investment goes for laying gas pipelines rather than for gas production. The devel-
opment of gas fields should then call for a lengthy period of maximum production
to ensure optimal utilization of pipelines and a rapid payback of investment.

As a rule (and similar to oil), the development of gas fields starts with bigger
ficlds. Therefore, to minimize costs of the formation of the initial gas infra-
structure, gas consumers also have to be big and singular (eg those engaged in
industrial production, power generation) or with concentrated demand in a
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(1998).
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small area (public utilities in big cities). That is, gas consumers should be inter-
ested in stable long-term supplies. Minimization of supply risks at this stage is
ensured through the application of a long-term contract mechanism of the ‘take
and/or pay’ type, while price risks are offset through the application of the ‘cost-
plus’ price formation mechanism. Here contract gas prices are fixed at a level
covering costs plus taxes plus an acceptable profit ratio. A similar mechanism
used to be applied at the initial stage of the oil market’s formation in the tradi-
tional concessions framework.

A combination of long-term contracts guaranteeing sales throughout the
whole (or the greater part) of the duration of a gas field development project,
and guaranteed prices covering costs plus taxes, allows loans to be attracted,
secured by future revenues, which are used for significant investment in gas
supply and transportation projects. Such schemes minimize the risks of debt
financing and the cost of raising capital, ie financial costs of the project, which
may be particularly high in countries with economies in transition and legal sys-
tems in the making, where contract law is yet to be established and/or more
deeply integrated into economic behaviour.

At the initial stage of a market’s development, gas prices are determined on
the basis of the economics of particular gas projects that are implemented inde-
pendently from cach other. No uniform gas price exists; rather, prices are fixed
within each particular project thus minimizing price risk. Contract gas prices
can grow when hard to recover fields are being developed and due to the mono-
poly nature of the market. When a market moves to an intensive development
stage (see Figure 3.2), dominant price formation formulas and contractual
mechanisms evolve with it. Broadening its sphere of application, gas enters into
competition with other energy resources in various spheres of final consump-
tion. As a gas infrastructure emerges and new market segments are taken over,
it becomes possible to establish uniform gas prices.

For gas to have long-term competitive advantages, its price should be com-
petitive with the price of alternative energy resources. Therefore, at this stage,
various forms of ‘escalation formulas’ pegging gas prices to other energy prices
—refined products, coal, power generation—in particular spheres of applica-
tion are used. Such pegging as a mechanism for gas price formation also allows
the smoothing of price fluctuations in the market of energy resources to which
gas prices are pegged, and applying them in the market of that source of energy
with a time lag (for example, by taking average prices of energy resources alter-
native to gas for a period of several months as a base).

This price formation mechanism, aided by escalation formulas, creates addi-
tional price incentives for expanding demand for gas when prices grow in the oil
market. Gas prices then follow oil prices, but do not outpace them. However,
gas prices may be higher than liquid fuel prices when oil prices go down, also as
a result of this pegging mechanism. This encourages the use of energy resources
alternative to gas, increasing its oversupply and leading to short-term offers of
gas at dumping prices (below the pegged prices calculated by the escalation
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formulas). Consumers then grow interested in moving from long-term to short-
term gas supply contracts.

As the market further develops, gas obtains an optimal niche for itself, pre-
determined by its competitive advantages. Growth in supply leads to tougher
competition, the development of gas supply infrastructure and the emergence
of multiple suppliers and routes for gas supplies to the market (ie the realiza-
tion of the ‘multiple pipelines’ concept as a mechanism for reducing supply
risks). Other consequences are growing spot trade volumes, resulting in further
price decreases due to oversupply, with short-term contracts a mechanism for
reducing price risks for consumers. But a shift to short-term contracts on a
mass scale, as a prevailing form of contracts between suppliers and consumers,
will only be possible when the formation of the basic gas infrastructure is com-
pleted and when capital investment in long-term capital-intensive gas produc-
tion and transport projects is repaid. That is so, when capital investment in
new projects will add new alternative routes and gas supply sources to already
existing ones, rather than pioneering projects in new areas with little or no
infrastructure.

Rejection before completion of long-term contracts and a move to short-
term contracts increases the risks involved in financing large-scale investment
projects in the gas sector and shifts the burden of those higher risks on to gas
producers, who then face substantially higher financial costs in realizing such
projects. As a result, capital investment in new projects may plummet due to
shortage of funds, at least until new effective mechanisms are found for redis-
tributing financial risks among all gas business players. In the future, this may
slow down the market’s development and, rather than creating incentives
for stepping up supplies of primary energy resources, may encourage
both improved efficiency in their utilization and the reduction of production
COStS.

At this stage of the market’s intense development (see Figure 3.2), its mono-
poly form can no longer promote effective development and gives way to a com-
petitive market form aimed at reducing costs and increasing the efficiency along
the energy chain. Furthermore, short-term and spot deals start to prevail, creat-
ing preconditions for organizing futures gas trading (an exchange trade in
‘paper’ gas, ie exchanges of gas contracts) similar to the transition to futures
trading in the oil market. Still, long-term contracts will remain within their eco-
nomically proved niche, and their prices will depend on exchange quotations.

At the mature market stage, the further development of gas infrastructure will
stimulate the replacement of escalation formulas with exchange quotations.
Exchange prices will be fixed on the basis of gas-to-gas competition rather than
on the ‘gas-to-alternative-fuels competition principle’ used in the price forma-
tion on the basis of escalation formulas. Prices in this mature competitive mar-
ket will tend to go down (see Figure 3.2). Producers will have a competitive
advantage in the market, which will be able to reduce costs and go deeper into
the end-use market, where prices are relatively higher.



