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Abstract

The Political Economy of Natural Gas Producer Coopmtion: Cartelisation and Market Power
Marcel Dietsch, University College

Thesis submitted in partial fulfilment of the resments for the degree of Doctor of Philosophynten-
national Relations in the Department of Politicd &mternational Relations at the University of Oxfo

Michaelmas Term, 2011

In 2001 the Gas Exporting Countries Forum (GECF} weeated by some of the
world’s leading natural gas producing and exportingntries in order to promote their
mutual interests through cooperation, in particwéh regard to extracting the maxi-
mum value from their natural gas exports.

My core research question is: Does cooperation gn®BECF member countries ex-
plain those exporters’ market power in highly impdependent natural gas consuming
countries?To determine the influence of the GECF’s coopeeatigtions and policies, |
study the GECF’s cooperative behaviour and meabreole of (collusive) producer
conduct in terms of its contribution to achievihg tmain GECF objective: attaining gas
prices that are measurably above the cost of ptmotuand hence help producers earn
significant economic rents. | employ a variety oéthods from the international rela-
tions literature on cooperation and cartelisatamilective action theory and an econom-
ic measurement model in three case studies.

| find that cooperation among GECF members partjylaens their market power in a
number of import-dependent gas markets. This despite the GECF's weak degree of
institutionalisation. The reasons for the GECF8uence on effective cooperative re-
sults are: first, conducive structural conditionsriany gas importing markets favouring
cartelisation; second, GECF members use methodisasuartificial market entry barri-
ers (e.g. long-term term contracts negotiated momatransparent way) to secure their
market power and third, the GECF faces less samtgmal procedural challenges that
plague other cartels such as collective actionlprob, especially cheating.

Cooperation among GECF exporters hence contriliategyh(er) prices of natural gas.
This causes economic inefficiencies and a transfeawvealth—and political power—
from gas consumers to producers. It also hindemsaté change mitigation as cleaner-
burning gas remains too expensive to replace ‘didgl in power generation.
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Chapter 1

Introduction & Background

‘I don’t have an interest in competing with Russia, nei-
ther does Russia have an interest in competing with me,
because both of us will lose in the end.’

-- Chakib Khelil, Algeria’s Minister for Energy andines
Russia Today, 23 December 2008

1.1. Summary of Thesis Topic

1.1.1. Gas Producer Cooperation and Market Power

In 2001 the Gas Exporting Countries Forum (GECF} weeated by some of the
world’s leading natural gas producing and exportingntries in order to promote their
mutual interests through joint action. In particul@ECF member states pursue various
forms of cooperation to achieve higher natural gases and hence to extract the max-
imum value from their natural gas expdrtBhe deputy chairman of Russia’s Gazprom,
Alexander Ryazanov, was quoted as saying abouGHEHEF: “I think that it is in our
countries’ interests to sell gas at the highesteppossible. That is why one has to stick
to correct approaches and coordinated polfcy.”

One of the major objectives of the GECF membets imise gas prices and to
maintain high prices through various cooperativeoas, which, in addition to overt

cooperation, might also include secret collusionisTthesis will examine whether the

! Founding members at the inaugural meeting in 206lided: Algeria, Brunei, Indonesia, Iran, Malay-
sia, Nigeria, Oman, Qatar, Russia and Turkmenistan.

2 Alfred de Montesquiou, “Gas forum tackles how tmét falling prices”The Associated Press9 April
2010. Accessed on 25 April 2010: http://www.forlsesn/feeds/ap/2010/04/19/business-af-algeria-
gas-forum_7526089.html.

% Hadi Hallouche, “The Gas Exporting Countries Forisrit really a Gas OPEC in the making@xford
Institute for Energy Studies Working Papers. NG13, June 2006, p. 36.
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GECF’s cooperative behaviour is an important fagtaxplaining gas producing coun-
tries’ market power in import-dependent gas markiétarket powet as evidenced by
prices above the producers’ production cost isjusita stated objective of GECF pro-
ducers; it is an empirical reality in many gas-aonsgig countries that are highly de-
pendent on imports. For example, as Figlie shows, a significant degree of market
power exists in three large, import-dependent gas commsyigountries: Germany, Ja-
pan and Turkey.

Studying cooperation among GECF members is a difftask for at least two
reasons. First, there is only a limited amount wbligly available information on the
mechanics of cooperation within the GECF and orotiganisation’s institutional prop-
erties. Second, representatives from GECF memharttiges were not available for in-
terviews and specific information on the convematiat GECF meetings could not be
obtained. Therefore, an indirect way of studyingperation was chosen. Thause-of-
effectapproachwill be used to “work backwards” from the empitiact of high prices
and market power (which are one of the GECF's dtalgectives) to the causes, one of

which is hypothesised to be cooperation. To thdt approaches and methods from the

* A formal definition of market power with regarddgas market is given in Machiel Mulder and Gijsbert
Zwart, “Market failures and government policiegas markets”, Paper no. 143’B Netherlands
Bureau for Economic Policy Analysid3 February 2006, p. 12.:

“This potential to profitably affect prices to ldgeabove costs is called market power.” Aside from
strategies focused on influencing the price diyet¢te authors mention a variety of other possible
strategies. “Parties having market power may usepiice strategies to increase the influence they
can exert on market prices. These strategies ysaalbunt to, one way or another, reducing the size
of the market for their product. These strategiay take the form of increasing product diversity,
creating switching costs for consumers, erectingdaa to trade through restrictive clauses in $ypp
contracts, or frustrating access to market plagesmpetitors.”

® Given that gas production and consumption hasgualue chairwith upstream (production), mid-
stream (transportation) and downstream (distrilmuéiod consumption) sectors, market power could
exist at various and multiple points along the ohéi this thesis, only market power between the up
stream producers and the importer, including trartagion to the importing countries’ border, wik b
considered. Market power in the importers’ domestarkets is an entirely different matter and be-
yond the scope of the thesis.

® These countries are also the subject of the ¢adées in this thesis. The case selection will e e
plained in detail in chapter 3.

" James Mahoney and Gary Goertz, “A Tale of Two @eh: Contrasting Quantitative and Qualitative
Research”Political Analysis vol. 14, 2006, p. 230.
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international relations literature on cooperation gartelisation, collective action theo-
ry and an economic measurement model will be ensloyhis measurement model—
called the conduct parameter method (CPM)—in paercwill be useful for determin-
ing the significance of theause'cooperation’ on theffect'market power’.

Specifically, Figurel.1 shows the average import price for gas atdébpective
country’s border as a multiple of the (foreign) gligrs’ marginal cost of production,
e.g. suppliers to Japan in 2007 managed to aclpreees at a multiple of 3.6 times their

marginal cost of productioh.

Figure 1.1: Mark-up over Marginal Cost (Price as Multiple of MC)°®

== Germany == Japan
Turkey |

5 /
/

4 /
4

2006 2007 2008

1.1.2. Core Questions

In order to determine the effectiveness and tHeenice of the GECF’s actions and pol-

icies, one must first study the scope and deptihhe@iGECF’s cooperative behaviour in

® The average prices and marginal cost figures sed here for the sake of simplicity. As the ensuing
analysis in the case study chapters will demorestthere are significant price differentials betee
suppliers that are members of the GECF (higheepyiand those are not members (lower prices).
® Chart: author; data: based on data and results ¢ase study chapters 4, 5 and 6.
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the gas market and, second, measure the role bfcaaperative and collusive conduct
in terms of its contribution to the achievementtlod main GECF objective: attaining
gas prices that are measurably above the costoofuption and hence help producers

earn significant economic rents. The first reseauastion therefore is:

To what extent does political and economic coopenat among
GECF member countries explain those exporters’ etgokwer in
highly import-dependent natural gas consuming coesi?

It will be particularly important to evaluate th@le of the GECF in this. The in-
stitutional properties will be briefly introduced one of the subsequent sections of this
chapter and they will then be discussed in dataihe case studies chapters. It will also
be important to distinguish between members ofGECF and non-member countries
to determine the influence of the GECF in termgtooperative effectiveness. (Most
gas-importing countries receive supplies from ageaof producers, not just GECF
members?) This distinction will be made in the case studiamters and analysed in
more general terms in chapter 7. Following the aprestion above, other important

guestions are:

If cooperative behaviour is an important explanatfor GECF pro-
ducers’ market power, what are the determinantsooiperation and
why does it work? Which procedural factors (intdraad external)
aggravate or alleviate challenges facing GECF measilmartelisation
efforts?

The literature on international cooperation, ingitnalisation and commodity

cartels will be used to contribute to our underdilag of collusion and cooperation in

1%ncluding both secret collusion and overt cooperat

1 The only exceptions are some countries in Eagtarope, which receive exclusive imports from one
GECF member country: Russia. This is not relevanttfe purposes of this thesis since the relation-
ship between Russia and those consumers in EdSteope is a monopolistic one.
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the specific case of gas markets. Exploring thifalgo contribute to our understanding
of cartelisation in commodity markets and interoiaél cooperation (both collusive and

overtly cooperative) more generally. Hence, anothere general core question is:

How does this particular study of the GECF and geskets contribute
to our understanding of cartelisation and coopevatmore generally?

1.1.3. Main Argument and Hypotheses

In general, cartels and producer associationseémé#tural resource sector have one ma-
jor objective: “Cooperation among producers of aagnmodity usually aims at creating
a higher price that would otherwise have been #secin other words to [raise] the
price above the competitive market prick.In the specific case under consideration in
this thesis, the GECF has a very similar objectAeording to its mission statement,
“[tlhe GECF was set up with the objective to inaeahe level of coordination and
strengthen the collaboration between member casiffi One aim stands out in par-

ticular:

+ Identify and promote measures and processes negéssmsure that Member
Countriesderive the most value from their gas resourcés

This is consistent with the Russian representaigegtement about the GECF,
saying that members should “sell gas at the highesé possible* Before an argu-

ment regarding the factor of cooperation in termgsoimpact on market power can be

12 Dag Harald Claes, “What do theories of internailaegimes contribute to the explanation of coopera
tion (and failure of cooperation) among oil-prodgcountries?ARENA Working Papet2/99, The
Research Council of Norway, March 1999, p. 4.

'3 GECF website, Mission of the GECF, http://www.geafn.org/gecf/web.nsf/web/aboutgecf _mission;
accessed on 8 August 2009.

bid.

!> Hallouche, “The Gas Exporting Countries Forurit teally a Gas OPEC in the making”, p. 36.
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made, the structural and producer conditions fapeoative, cartel-like conduct must
be considered.

The literature on natural resource cartels menteonsriety ofstructural fac-
tors that are conducive to cooperative producer conditejpphen Krasner stipulates the
following conditions: price inelastic demand, higarriers to entry, high market con-
centration, shared experience among producers,dficknsumer resistance, ability to
work with an extended time horizon, and sharedesifukaren Mingst lists a range of
structural political and economic factors: “1. Tswpply of the commodity is controlled
by the group advocating collusion. 2. The demandHhe product is inelastic with re-
spect to price. 3. A small group of countries prces the commodity. [...] A back-
ground of shared successful experiences in prodecgiatory activity is apt to expe-
dite cooperation?” Teece et al. mention other conditions that coeldedevant, for ex-
ample members’ cost functions and members’ discates/ requirements—especially
when governments determine the réte.

The structural conditions in gas markets are faablagr given a high degree of
market concentratioff, which will be measured with the Herfindahl Indexthis thesis.
The elasticity of demand in highly import-dependerarkets is also relatively inelas-
tic®® hence favouring cartelisation. Natural market \etiarriers often exist in the gas
sector as a result of major upfront costs for dmvelg gas fields and constructing

transportation infrastructure (e.g. pipelines).afly) a background of shared coopera-

16 Stephen Krasner, “Oil is the Exceptioffgreign Policy no. 14, Spring 1974, p. 72.

" Karen Mingst, “Cooperation or lllusion: An Examiitan of the Intergovernmental Council of Copper
Exporting Countries”|nternational Organizationvol. 30, no. 2, Spring 1976, p. 265.

'8 David Teece, David Sunding and Elaine Mosakow®$katural Resource Cartels”, in A.V. Kneese and
J.L. Sweeney, eddHandbook of natural resource and energy econoywiak Ill, Elsevier Science
Publishers, 1993, p. 1132.

19 See market overview in chapter 2 and case-relelatatin chapters 4, 5 and 6.

2 Also see chapters 2 and the subsequent casedtagiers for detailed discussion of elasticities.
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tion partly exists among GECF members since a numbthem are also members of
the Organisation of Petroleum Exporting Countri@PEC)*

Cooperative producer conduct faces a series ofreadtand internaprocedural
issuesas well, according to the cartel literature. Intgdrchallenges may include agree-
ing on a schedule for production, i.e. allocatimgduction quantities or quotas among
members. This is the case in some but not all lsaft@r example, OPEC only intro-
duced such quota-based allocation in 1982, almastdecades after its formation. Gas
markets are not global and there is no global baack price as there is in the oil mar-
ket. Thus, production management is more regiondlaccurs on a longer-term basis,
l.e. is more about medium-term capacity expansexistbns rather than flexible short-
term production quotas.

A second internal challenge in cooperative prodasspociations is to detect and
punish cheating, i.e. non-compliance with the darepllective decision? This issue
will be explored in this thesis especially by calesing the rigid market structure in gas
markets, and how this (structural) condition ielkto reduce incentives to cheat and
therefore may alleviate this (procedural) colleetaction problem often faced by car-
tels?®> An external procedural challenge is to predict distourage non-member pro-
duction in the cartel's markét.Given the long-term nature of the gas market iictvh
production capacity is difficult to manage in theg-term, but crucial to control in the
long-term, it will be discussed whether the GECpddicies and actions are effective

concerning this important aspect. Not joatural market entry barriers can deter poten-

L See chapter 7.

* |bid.

8 The issues of defection and cheating have beeliestin particular in global, integrated and liquid
markets such as the oil market. Gas markets aretstally different, but the increasing use of &gqu
fied natural gas (LNG) transported by special tasilsbowly changes the nature of gas markets in that
they become more like the integrated global oilkearin fact, the chief economist of BP, Christoph
Ruehl, answered in an expert discussion in 200¢tiestion “When do we know that the LNG matr-
ket is truly global?” by saying: “When a globalte emerges.” (I thank Michael Stoppard, gas ex-
pert at energy consulting firm IHS CERA for thisoget)

% Teece et al., 1993, p. 1131.



tial competitors from entering a market, but algimt policies on additionahrtificial
market entry barriers such as long-term contrgotssing decades, resale restrictions
(also called destination claué®sand others.

It was argued in the section on structural condgithat shared cooperative or
institutional experiences in the past (such as REO) may expedite cooperation. As
Krasner argued: “the greater the level of shargeke&nce among producers, the more
aware they will be of their mutual interdependert8bared experience also makes it
more likely that producers will agree on principtbat enable them to allocate the bur-
den of market control®® That is, another structural factor, prior coopgeaexperiences
by GECF members, may help alleviate especiallymateprocedural challenges.

My main argument is that cooperation among GECF bhempartly explains
their market power in a number of import-dependgag markets despite the GECF's
weak degree of institutionalisation. A number akgwill have to be performed to ad-
dress the core research questions and to advaiscedmn argument in greater detail.
First, after briefly presenting the GECF’s institutal properties in this chapter, a de-
tailed descriptive account of the GECF’s and itsniers’ cooperative policies and ac-
tions will be provided in the case study chapt&econd, quantitative methods—to be
introduced in this chapter and to be explainedataitl in chapter 3—will be used in
each case to determine, on the basis of strudtactdrs such as market concentration
and the elasticity of gas demand, the extent t@htgollusive) producer conddéex-
plains market power, i.e. prices above marginalscds similar approach was employed

to study cooperative behaviour in the oil marke, i[the] results of cooperation [were]

%% Such clauses in contracts determine that gasisspgin only be sold to a certain market and thyebu
is not allowed to resell supplies.

% Krasner, “Oil is the Exception”, p. 75.

27 A non-structural, i.e. procedural factor in theNCP
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judged in terms of the satisfaction of the statbctives of parties concerne®. The
quantitative model—called the Conduct Parametehbtei{ CPM)—nhelps identify col-
lusive conduct among producers, but does not igclopenly cooperative measures
such as the GECF members’ collective preservatiartiicial market entry barriers.
These phenomena—the third task—will have to betdeiéth in the qualitative discus-
sion of cooperation and collusion. Fourth, theuafice of the GECF will be discussed,
I.e. whether the hypothesised collusive and codperaonduct can be attributed to the
members of the GECF or not. Fifth, having takew &tcount and discussed structural
factors that favour cartelisation in commodity mets?° procedural issues faced by car-
tels of both an internal (e.g. collective actionlgems in relation to cheating and defec-
tion) and external nature (e.g. keeping non-menpbeduction out of the market) will
be analysed. Sixth, issues related to the levelstitutionalisation of the GECF will be
discussed. Finally, the connection between polifpcaver and economic rents earned
from gas will be examined. Following the core e¥sb questions and the main argu-
ment, these hypotheses will be tested.

First Hypothesis:Given structural and procedural conditions favogrcarteli-
sation and the GECF members’ determination to ptaiaed increase economic rents
earned from gas exports, collusive and openly c@dppe producer conduct is expected
to be an important explanatory factor for the prta’ market power in consuming
markets dominated by GECF suppliers.

Second HypothesisCooperation and its influence in terms of achigvingh
economic rents are expected to be specific to BEFSmember states and not a general

phenomenon among all producers.

28 Zuhayr Mikdashi, ,Cooperation among Oil Exportiguntries with Special Reference to Arab Coun-
tries: A Political Economy Analysisinternational Organizationvol. 28, no. 1, Winter 1974, p. 19.

2 For details see case study chapters 4 and 5.

% For example in the CPM.



Third Hypothesis:The GECF has influence on cooperative outcomegitgea
low level of institutionalisation. This is hypothgsd to be the case for two reasons.
First, it is due to the member countries’ politicalmmitment to the cooperative policies
(instead of a higher degree of institutionalisatias it secures economic rents and polit-
ical power. Second, the GECF unlike other cartate$ less severe internal procedural
challenges such as cheating.

Fourth Hypothesis Cooperative effectiveness of the GECF is expetidze fa-
cilitated by a joint background of cooperative amstitutional experience in other asso-
ciations such as OPEC.

Fifth Hypothesis: Cooperation is also hypothesised to be facilitdtedause
GECF members share the objective of short-termneyenaximisation from gas ex-
ports, whereas non-GECF suppliers focus on othmes,ae.g. long-term revenue maxi-
misation or competitive markets with marginal qmsting.

Sixth HypothesisThe regional nature of the relationship betwegroeing and
importing countries and the limitations of fixedrastructure are expected to produce
more effective cooperative outcomes.

Seventh HypothesisCooperation within the GECF works despite the abse
of a preponderant player (or hegemon) often neededrtels to bear a disproportionate
share of the various economic and political costooperation. This is hypothesised to
be the case due to structural conditions in thengamket that are both conducive to car-

telisation and alleviate (procedural) collectivé@t problems at the same time.

1.1.4. Motivations for this Study

There are numerous substantive and also theoratimi@ations for conducting research

on cartelisation in the gas market with a particideus on the GECF and its member
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countries. Substantively, the first contributiorllveie to offer a better understanding of
the GECF as an organisation and of the actions ehémbers, in particular with regard
to the exercise of market power. Cooperation aneBEF members will be examined
in various ways to determine whether secret calusind open cooperation play an im-
portant role in explaining producers’ market powerhighly import-dependent gas
markets.

This will be a substantive contribution to the rétiire and it contradicts the
conventional argument that the GECF is an ineffectirganisation because of its low
degree of institutionalisation. This argument wasamced by Hadi Halloucfitand
others, but these analyses usually stop at thendlaat a weak organisation cannot be
effective. This study will examine the stated objexof the GECF, look at the outcome
(market power) and aim to establish a connectidwden them in order to assess the
cooperative effectiveness of the GECF—which matedespite the weak degree of
institutionalisation.

Such a detailed examination of how and why cooperdtehaviour may or may
not work will shed light on cartelisation efforts the specific case of gas markets,
which is important for our understanding of onetled most important energy markets
in the world. Cartelisation both in general andhe particular case of gas has implica-
tions for economic welfare and efficiency and fofifical power derived from earning
large economic rents. Moreover, there is climagnge dimension to gas market cartel-
isation as well.

Economic Welfare and Inefficiency.“Exercise of market power reduces total
social welfare compared to perfect competition] flre short term, prices that are too

high lead to static allocative inefficiency as,nfr@a welfare point of view, too little gas

31 Hallouche, “The Gas Exporting Countries Forunit feally a Gas OPEC in the making?”, June 2006.
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is consumed dead-weight logs Productive efficiency may be compromised if, as
consequence of distorted price levels, companiessinin techniqgues and gas produc-
tion, use of storage and imports that would notiaele under full competition. If, due
to reduced competitive pressures, there is tde littentive on parties to innovate, dy-
namic inefficiency may result. As a result, totadlfare is below its optimunt? A re-
lated argument is about distributive issues betwbenconsumers and the producers.
Market power allows producers to earn an econosnt at the expense of consumers,
for example a transfer of wealth takes place froenTurkish consumer to Gazprom.

Wealth and Political Power. States that are highly dependent on economic
rents earned from their resource endowments pledgr prices as those higher prices
generally increase the amount of rent earned. Bsoakings Institution report argues
with regard to one specific example (and GECF mermbentry): “In the end, Russia’s
strength is garnered not from energy production,rather from the wealth generated
by windfall profits from high energy price§*Moreover, the price level of gas affects
the economic position and hence the political cdgals of large gas exporters and the
way in which they deal with other countries.

For example, Figurd.2 shows the development of Russia’s oil and gassr
since the 1970s. The variations in rents earneeé kaormously affected Russia’s eco-
nomic and political situation. One can argue tihat énd of the Soviet Union was (at
least in part) precipitated by the drastic falloih and gas prices in the early to mid-
1980s>* With lower amounts of rent earned (because ofpdaes) and captured by the
state (because of botched liberalisation by theésfebovernment), Russia defaulted on

some of its debt in 1998 and had to rely on helghgyInternational Monetary Fund

%2 Mulder and Zwart, ,Market failures and governmpalicies in gas markets”, p. 13.

% Unknown Author, “The Russian Federatiofihe Brookings Foreign Policy Studies Energy Segurit
Series The Brookings Institution, October 2006, p. 4.

3| thank my DPhil supervisor Neil MacFarlane foistauggestion.
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(IMF). This weakened the Russia’s political positisis-a-vis its neighbouring states

and globally as well.

Figure 1.2: Russian Oil and Gas Renf8

Figure 6. Russian 0il & Gas Rents,? 1970-2006"
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a. Based on volumes of oil and gas produced on the territory of the present-day Russian Federation.
b. Values for 2006 are estimates based on trends in the first six months.
Source: Clifford G. Gaddy, The Brookings Institution, 2006

The contrast to 2008 when Russia invaded Georgiédamot have been more
distinct. Resurgent resource rents since the €000s allowed Russia to expand its
economic and political musclé$This is especially true because the Russian state
ed (re-)capturing large parts of the economic edter Putin became president in 2000
as Figurel.2 shows’ Moreover, the rents have in part been securedeligting gas
market liberalisation efforts in the European Unamd elsewhere together with other
GECF members. Hence, by driving efforts towards engais market cartelisation to
protect and to continue to earn rents, Russia ionly advancing its economic inter-

ests, but also—indirectly—its political power amderests.

* |bid., p. 8.

% Brookings Institution, “The Russian Federation”4p

%" There is of course a second way of raising ecoaoerits: controlling costs. However, raising pries
easier than containing costs because of struate@abns (inelastic demand) and due to the contribu-
tion of political tools such as the GECF. State-companies, as most GECF member states’ gas
companies are, tend to be much more inefficientvaassteful leading to high costs (see Figure 2 as
well.)
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Climate Change Mitigation. The GECF’s objective is to raise and maintain al-
ready high gas prices in order to secure econoemtsrearned by producers. The more
expensive gas becomes, the less likely it is tloatgp companies will switch from
‘dirty’ coal-fired power plants to cleaner gas-tirpower generation. Given that coal,
gas and oil and among the most important sourceswer generation, more expensive
gas drives its consumers way from the cleanestdagdbon source, contributing to in-
creasing carbon emissions. This is particularle tiu Germany and Japan, which are
scaling down carbon-free nuclear power plants. &afig in those countries nuclear
capacity is likely to be replaced by coal and ga#) coal being the cheaper alternative.
The more expensive gas remains, the longer it thdkeswitching from coal to gas to
occur®® There is a clear link between gas pricing and alexchange mitigation and car-
telisation efforts among GECF members thwarts &fftar reduce carbon emissions.

Other Substantive Arguments.Given the detailed nature of the case studies, it
Is expected that the in-depth examinations of Garmdapanese and Turkish gas mar-
kets may shed light on specific regional issuesv@ld This may contribute to the re-
gional studies literature on political dynamicsvibetn GECF members, non-members
and importing countries as well. These ‘other’ sabsve arguments and the preceding
three arguments show that studying gas marketlisatien efforts by GECF is im-
portant substantively in order to better understidwedeconomic welfare implications of
those countries’ behaviour, to understand the afibns for economic and political
power as well as the consequences for climate ehang

Theoretical Arguments. In terms of theoretical contributions, this thewid
contribute to our understanding of different forofsnternational cooperation, includ-

ing cartelisation among commodity producers, regiared the importance of (levels of)

% Many developed countries have started puttingeemn carbon, making the dirtiest fossil fuel
source—coal—driving up its price (which still remaibelow other sources though).
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institutionalisation. Moreover, the study of the @Es cooperative behaviour is ex-
pected to show the distinction between secret siiuand overt cooperation in empiri-
cal reality, as opposed to just conceptual disomssof various types of cooperative ef-
forts. The (expected) interdependent relationst@fwben such collusive and openly
cooperative behaviours will be another contributiorthe literature on types of coop-
eration. Moreover, this thesis seeks to make aiboribn to the collective action litera-

ture by uncovering evidence regarding cheatingdefdction in commodity cartels. A

final contribution to the literature on market poveand cartelisation is expected to be
the focus on the understudied issue of ‘artificraairket entry barriers (MEB), which,

through cooperation, are jointly maintained anddeecontribute to producers’ pricing

power.

Methodological Arguments.As the literature review shows part of the schol-
arship on cartelisation focuses on game-theoretidets that model internal procedural
challenges such as cheating and defection as prisotilemma-type collective action
problems. These models focus on generality ovetifsggy and have been employed
successfully to a variety of cartels. Yet, as Davce et al. in their seminal paper on
natural resource cartels argue: “Whether cartalsstdve their [internal collective ac-
tion] problems in principle is not as interestirgythe question of whether they can solve
their problems in practicé’® In complex natural gas trade relationships itriscial to
understand through detailed case studies the gpeoif the market. Hence abstraction
may lead one to overlook important factors. Indeesl not just a question of whether
theory or practice is more “interesting” as Teetaleargue. With natural gas, highly

abstract studies are unlikely to productive.

%9 See chapters 1 and 3.
“Teece et al., 1993, p. 1132.
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1.2. Gas Producer Cooperation and the GECF

Cooperation among exporters of natural resourcesablang history. Many producers
tried to control output and prices of diamonds,Xi&, steel and other commaodities in
international market' Perhaps the most visible example in the energipsaas been

the Organisation of Petroleum Exporting Countri@REC).

Figure 1.3: GECF Member Countries and Observers in 2009

Highly import-dependent natu-
ral gas consuming markets

Purple: GECF Member Countries; Green: GECF Observer Status
Map: Marcel Dietsch with www.indexmundi.com/map/creator.

Today, major gas exporting countries seek to befrein coordinated produc-
tion and export policies and higher natural gasgsf’ In 2001, the Gas Exporting
Countries Forum (GECF) was created by Algeria, Bruimdonesia, Iran, Malaysia,
Nigeria, Oman, Qatar, Russia and Turkmenistan sparse to the European Commis-
sion’s (EC) attempts at deregulation of energy mtEkThe GECF aims to bring to-

gether the world’s leading gas producers and egpoih order to promote their mutual

“L A very good review of the literature on naturalaerce cartels can be found in: Teece et al., 1993.
2 de Montesquiou, “Gas forum tackles how to bodsinfaprices”, 2010.
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interests and it has evolved from an informal fortara comprehensive organisation
with a charter, a bureaucratic structure and aotedlesecretary-general. A detailed
overview of GECF members and attendants at GECRimgsefrom 2001 to 2008 can
be found in Appendix Table 1.1. Moreover,

Figure 1.4 shows the world’s top 15 gas reservddrsland their status regard-

ing GECF membership.

Figure 1.4: World Proved Reserves of Natural G&¢
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Approximately 73 percent of the world’s proved geserves are to be found in

countries which are members of the Foftf@ther major reserve holders that are not
part of the GECF are Irag, Saudi Arabia, TurkmemiStand the United States. The
production figures show that between 41 and 42euetrof global natural gas produc-

tion takes place in GECF countries. A European Ca@sion report shows that mem-

“3 Figure: author; data: Cedigaz database, 2009.
*4 Calculation based on figures in BP StatisticaliBewof World Energy, 2009.
*5 Turkmenistan was among the founding members il 260t subsequently left the GECF.
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bers of the Forum together control about 38 peroétite gas pipeline trade and 85 per-

cent of LNG production and exports globdify.

Figure 1.5: Pre-2008 Structure of the GECF

— SECRETARIAL
CONFERENCES TS

Meetings Organisation

/ (chaimman)

Research/Reports
(Proposition & Delegation
to Members)

Ministerial Conference

Executive Bureau

AHLNNOD-HIVHO

Data/lnformation Repository

Efpcets Wb (Liaison Office — in Qatar)

The GECF is a venue for both secret collusion grehaooperation. One of the
institutional properties of the GECF is to faciléddahe exchange of information and data
regarding gas markets in order to help producec®todinate their actions, which con-
tributes to avoiding unnecessary competition inrthespective markets. Information
exchange may include information on prices, conttaens and quantities concerning
producers’ secret contracts (traditional collusidhilso, among other things, includes
exchange of information regarding current investiwend plans for capacity expan-

sions. This is a broader type of cooperation, lag the same objective: managing fu-

6 A. Georgakaki, B. Kavalov and H. Petric, “Liquefidlatural Gas for Europe: Some Important Issues
for Consideration EC report on LNG”, JRC RefereReports, European Commission, July 2009, p.
9.

*"Hallouche, “The Gas Exporting Countries Forunit teally a Gas OPEC in the making”, p. 22.
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ture capacity expansions to avoid creating too nuagacity at the same time is, in ef-
fect, the same as artificially restricting outpatdrive up prices. Other issues concern-
ing more open and broader forms of cooperatiorugelpricing mechanisms (e.g. oil-
indexation), retaining artificial market entry bars such as long-term contracts and so
forth.

Figure 1.5 shows the pre-2008 organisational structur¢hefGas Exporting
Countries Forum, i.e. the structure that was iceleefore the December 2008 ministe-
rial meeting in Moscow® Specifically, it illustrates how various venueshin the or-
ganisation contribute to discussion and exchanfedgarmation at different levels. The
case study chapters will discuss specific cooperairojects and actions that came out
of the discussions within the GECF.

The major focus of the analysis is on the yearmmf@)06 to 2008, but as the
previous sections have shown, it is useful to take account potentially relevant
events before (going to back to 2001, the yeahefGECF's creation) the chosen peri-
od of time for a comprehensive understanding. Apartant practical reason for the
specific time frame (2006-2008) in this thesis hattcomprehensive data on prices,
marginal cost and other necessary inputs into tbdemare available only during that

specific period of time for all three case studies.

“8 Since the period of time being studied in thistsés 2006 to 2008
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‘People of the same trade seldom meet together, even for mer-
riment and diversion, but the conversation ends in a conspira-
cy against the public, or in some contrivance to raise prices.’

-- Adam Smith
An Inquiry into the Nature and Causes of the WeaftNations
1776/1976, Book I, Ch. X, Part II, p. 144.

1.3. Theories and Models

1.3.1. Definitions of Cooperation and Research Question

This research is about one particular type of biehaby GECF member states: coop-
eration. Two different aspects will be analysedst-idifferent types of cooperation—
including scope and depth—uwill be identified. Settothe effectiveness of this coop-
erative behaviour, i.e. whether it contributesxpaters’ market power—will be exam-
ined®

A brief definition of cooperation in the internatial relations context is neces-
sary. (A detailed discussion of relevant IR thewsil} be provided in Chapter 3.) Ac-
cording to Helen Milner, there is widespread agreeffl on the definition of coopera-
tion developed by Axelrod and Keohane. They stad¢ ‘tcooperation occurs when ac-
tors adjust their behaviour to the actual or apétéd preferences of others.’Keo-
hane’s more formal definition is:

Intergovernmental cooperation takes place whenptbleeies actually fol-
lowed by one government are regarded by its partasrfacilitating realisa-
tion of their own objectives, as the result of agarss of policy coordina-
.52

tion.

“9Dag ClaesThe Politics of Oil-Producer Cooperatipiestview Press, 2001, p. 5.

¥ Helen Milner, “International Theories of Coopeoatiamong Nations: Strengths and Weaknesses”,
World Politics no. 44, April 1992, p. 467.

*1 Robert Axelrod and Robert Keohane, “Achieving Cerapion under Anarchy: Strategies and Institu-
tions, “ in Kenneth Oye, edGooperation under AnarchyPrinceton University Press, 1986, p. 226.

*2 Robert Keohanefter hegemony: cooperation and discord in the didlitical economyPrinceton
University Press, 1984, pp. 51-52.
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Following this general and rather broad definitadrcooperation, which could be
summarised as “mutual policy coordination to reaj@nt gains,” a distinction must be
made to suit the particular focus of this reseafchwas alluded to in the section on the
GECEF, there are two dimensions to cooperationes@nllusion and overt cooperation.
Openly cooperative behaviour can be observed asudlly publicised. Most natural
resource export cartels have cooperated openlypabktly as it is not illegal for sover-
eign states to form cartels and national anti-taughorities, e.g. in gas-importing coun-
tries, cannot prevent the national governmentsastaxporting countries from cooper-
ating. When producers get together at GECF meetthgy might not just talk about
the management of gas supplies and agree on néatiu@s and projects, but they
might also engage in conventional collusion. Tlathey could exchange secret infor-
mation on gas pricing and contract tefth€hapter 3 will provide a more detailed dis-
cussion of this issue and will show how the metheaployed in this thesis—the con-
duct parameter model (CPM) and the qualitative eogliassessment of factors not
included in the CPM—nhelp distinguish between catinsand open cooperation.

Figure 1.6 shows the whole range of variables that wilshelied in each of the
case studies, which consisting of three parts;, firgjualitative analysis; second, a quan-
titative economic study and third, an empiricalesssnent of all independent variables,
especially those that are not accounted for igthentitative model. The qualitative part
of the analysis will investigate cooperative paiiand acts (thstudy variablé?)
among two or more natural gas exporters that ar€fsBembers and which have sig-

nificant market shares in import-dependent gasiomisg markets. The quantitative

%3 Almost all natural gas supply and purchase agre&(&PA) between exporting and importing coun-
tries and the respective companies are kept stagothfidential.

> In statistical studies the study variable is ofie® dependent variable since one tries to estithate
average causal effect of an independent variabtb@dependent variableffect-of-causapproach).
In this thesis, the opposite approach is chosevilake explained below Figure 6 in this chaptedan
in more detail in chapter 3. (Also sé¢ahoney and Goertz, “A Tale of Two Cultures: ContragtQuan-
titative and Qualitative Research”, 2006, p. 239.)
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analysis will take into account other importantystural)independent variablessuch

as price elasticity of demand and market concaatratto explain the extent to which
cooperation is responsible for exporters’ marketvgro Finally, the empirical assess-
ment will put the quantitative results into a breadontext by considering further inde-
pendent variables. This research hence followsthuse-of-effecapproach, which re-
guires one to consider possible causes (independeiatbles such as cooperation and

others) of an effect (market power).

Figure 1.6: lllustration of Variables and Approaches®

1. Qualitative Analysis

of cooperation at different levels
(GECEF, bilateral, corporate)

DEPENDENT VARIABLE INDEPENDENT VARIABLE | v VIl OTHER Vs
Exporters’ . . i
Market Power / Rent = | Collusion/Cooperation op Elasticity oh| Market |ch - Market En'tw Barriers
) : ) among natural gas Concen- Political Dynamics / Structural &
(high price-cost margin - ) of Demand . X
exporting countries tration Domestic Factors / Other Causes
as shown by Lerner Index)
2. Quantitative Analysis: Conduct Parameter Model (CPM) 3. Empirical Analysis

of all IVsincluding other factors
(determiningexplanatory
signficance of cooperation
variable and CPM resultin light
of complex reality)

1.3.2. Models — International Relations and Economics

The analytical tools and models chosen will beflyrimtroduced here. A much
more detailed description and some background edound in chapter 3. The political
analysis is based on a taxonomy of cooperationlwhas been developed by the au-
thor. The taxonomy is loosely based on the clasgibn of economic cooperation de-
veloped by Gorden de Brouwer, Arief Ramayandi aaati® Turvey>® Further inspira-

tion for the classification of cooperative actiomas found in Milner's work, in which

*5 Figure: author.
*% Gordon de Brouwer, Arief Ramayandi and David Tyr¥acroeconomic Linkages and Regional
Monetary Cooperation: Steps Aheadsian Economic Policy Reviewol. 1, 2006, p. 285.
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she cites different levels of cooperative policigBirst,] the exchange of information to
facilitate tacit policy coordination, [second,] thegotiation of specific policy ‘deals’ on
a one-time basis, [third,] the establishment ottdd rules guiding policy choice and
[fourth] the surrender of national policy instrunt®ften to form a larger policy com-
munity.”’

Table 1.1 shows this taxonomy of cooperation among nhigas exporters
across different forms and at different levels—ulthg the international, bilateral and
corporate level. There are four incremental categasf cooperation listed by column,
including discussions, informal and formal cooperatas well as integration. These

different types of cooperation take place at tHesels: at the international stage, on a

bilateral level between national governments andllfy at the corporate level.

Table 1.1: Taxonomy of Cooperation among Natural Gas Expters®®

discussions discussion of on bilateral basis between among companies
issues within GECF ministries and embassies
informal information and data memaoranda of memoranda of
cooperation exchange within GECF understanding (MoU} understanding (MoU}

| side payments in other issue areas |

formal joint establishment of market entry barriers {economic and political)
cooperation joint management of gas production, especially capacity expansion and pricing
| asset and cargo swaps
joint Ventures /
integration institutionalised global cartel horizontal and
constraining state sovereignty vertical Integration

In each case study a detailed in-depth analysisheitarried out in order to de-
termine the extent to which gas exporting countiies are part of the GECF do in fact

cooperate. For example, analytical tools will iducomprehensive field research in

" Helen Milner,Interests, Institutions and Information: DomestigliBcs and International Relations
Princeton University Press, 1997, p. 9.
®8 Table: author.
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relevant countries in order to gather data on pranal costs, to conduct interviews with
diplomats, officials, scholars, energy company exges, journalists and others.

The second analytical tool comes from the econostsield ofindustrial or-
ganisation(lO). Within 10, there is an extensive body oéfature on the measurement
of market power. The approach used for the purpo$dhis research is based on a
modified version of the Conduct Parameter MethoEING:>® The CPM was formalised
by Bresnahalf in an effort to include firm conduct into analysg#smarket power. The
traditional paradigm linked market structure (ecgncentration) to market outcomes
(e.g. supranatural profits as a result of marketgy® This causal link turned out to be
weak in empirical studie®.

Therefore, the CPM takes into account three sowtesarket power: first, firm
conduct (from non-cooperative behaviour to pertetiusion); second, the price elastic-
ity of demand and third, the traditional market cemtration measure. This CPM ap-
proach was part of an overall effort labelled Nemgtrical Industrial Organization
(NEIO).#? If one defines market power as the ability of frmo set prices above the

competitive level, then one can formalise the cahgarameter method as follows:

¥ Wanwiphang Manachotphong, “Investigating MarketvBoand Collusion under Demand Change: An
Analysis of the UK Milk Market” inEssays on Applied Industrial OrganisatjddPhil Thesis, Uni-
versity of Oxford, Trinity Term 2009, p. 7.

% Timothy Bresnahan, ,Empirical Studies of Industrigith Market Power” in Schmalensee and Willig,
eds.,The Handbook of Industrial OrganizatioNorth-Holland, New York, 1989.

®1 Jeffrey Perloff, Larry Karp and Amos GoldEstimating Market Power and Strategi€@ambridge
University Press, 2007, chapter 2.

%2 This NEIO was criticised since some economistsnesed simultaneouslyonductandmarginal cost
which sometimes led to biased results. Yet, sine@ige observed or estimated prices, marginal cost,
demand elasticity and market concentration andad@stimate two parameters simultaneously, the
major criticisms of the NEIO approach do not agpdye as will be explained in Chapter 3.
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The subscript stands for time; Hs the Herfindahl index of market concentra-
tion®® at timet while L; is the market-wide Lerner Ind®xand#, stands for the conduct
parameter at. The conduct parametér “measures how much output of one [gas pro-
ducer] matters to the total output of the indugimya given market]® The conduct pa-
rameter can range from zero to 1/H as shown inelBBl A detailed explanation of the

Conduct Parameter Model will be provided in chafter

Table 1.2: Spectrum of Possible Conduct Parameter Outcors®

0=0 0=1 0 =1/H
Perfect Competition olié\(l)(;)r(l)_lgfo(lé}lj)sli‘;relo 0 Perfect Collusion

The conduct parameter method is a measurement riwtedllows to one esti-
mate the extent to which market power is attribigtab cooperative behaviour among
producers. Producer conduct is the residual vdlaedan range from perfectly competi-
tive to perfectly collusive with thaon-collusive oligopoly outconfalling in between.
The CPM does not take into account the impact aketeentry barriers, whose exist-
ence might overstate the conduct parameter r&saitbuyer concentration, whose ex-
istence might understate the degree of producéusioh® These other factors will be

taken into account in the subsequent discussidtheo€CPM outcomes to put the results

into perspective.

% The Herfindahl Index equals the sum of all firraguared market shares.

% The Lerner Index is a measure of market powercaitllates the price-cost-margin, which shows to
what extent (if any) a firm is able to charge psiedove its marginal cost: L=(P-MC)/P

%5 Manachotphong, 2009, p. 46.

% Table: author.

®7 Since the analysis of market power and producepention is static, market entry of new compesitor
which might quickly disperse producers’ market povignot accounted for here.

% Buyer concentration can offset some of the mapketer arising producer cooperation. The conduct
parameter might therefore understate the degrpeodiicer cooperation.
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The strength of the model is that it gives one stmeate of the degree of collu-
sion which is usually otherwise difficult or impdsle obtain due to the mostly secret
nature of producer collusion. The main objectivetled GECF is to extract the maxi-
mum value (i.e. economic rent) from natural gasoetsy which is why the assumption
of profit-maximisation, which is critical to the &R can be made.

The CPM was developed for one set of actors (firam) will be employed in
this thesis to study the behaviour another settfra (states and state-owned firms that
are very closely linked in almost all cases). Thas been done before on a number of
occasions. Various academics have used the CPMr@mtions of the model before for
other sets of actors including states and stateedvamd-run companies. For example,
Cynthia Lin performed a similar analysis in a studgarding OPEC'’s market pow&r.
Others examined market power in Russia with a aimitodel’ assuming that Gaz-
prom and the state (which may be almost the samg)thave the same interest. max-
imising profits and economic rents. A closely-rethtfirm-level market power model
was also used at the state-level (i.e. treatingof@ez and Russia interchangeably) in a
World Bank papef’ Other studies have done similar analyses of manteter at state
level, e.g. Mitsuru Igami’s examination of marketwer with the Lerner Index method
being employed using data on market shares, cakfpdaoes not at the firm- but the

state-level’?

89 C.-Y. Cynthia Lin, “An Empirical Dynamic Model @®PEC and Non-OPECYC Davis Working Pa-
per, 11 May 2011. Accessed on 28 June 2011:
http://www.des.ucdavis.edu/faculty/Lin/OPEC_papeéf.p

" Joris Morbee and Stef Proost, “Russian Market P@nehe EU Gas Market: Can Gazprom do the
same as in Ukraine?Vorking PaperCatholic University of Louvain, 2007. AccessedathJune
2011: http://www.tu-dresden.de/wwbwleeg/events/eéagi2007/Paper/MorbeeProost_paper.pdf

" David Tarr and Peter Thomson, “The Merits of DReting of Russian Natural Gas'he World
Economyvol. 27, no. 8, August 2004.

2 Mitsuru Igami, “Oligopoly in International CommadgiMarkets: The Case of Coffee Beandorking
Paper, Forum for Research in Empirical Internationald&@a29 July 2010; accessed 28 June 2011
http://www.freit.org/WorkingPapers/Papers/Trade®gleneral/FREIT198.pdf
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1.4. Review of the Literature on Natural Gas Producer Coperation

The literature on international cooperation andeateation in the commaodity sector has
mainly focused on OPEC and attempts at cartelisatimther markets such as copper,
mercury and so forth. The area of cooperation ammatgral gas producers, especially
credible attempts to create an organisation tratiges a venue for cooperation such as
the GECF, has been understudied. Studying in datt@impts at (and the effectiveness
of) cooperation and cartelisation in gas marketsisipgg empirical data and a range of
theoretical and analytical tools from the cooperatand commodity cartel literature
will not only enable one to better understand thecgic phenomenon of gas market
cartelisation and the role of the GECF in this, imaty also allow one to infer more gen-
eral conclusions and lessons from the specific ohgas to other commodity markets.

The literature review will be conducted in two gartn this chapter, a brief
overview of the relatively scarce literature on GECF and natural gas producer coop-
eration will be provided. Chapter 3 will presenhach more detailed review of the lit-
erature on international cooperation, on cartebsain commodity markets with a par-
ticular focus on OPEC and an introduction to tHewant economics literature.

First, there are some general descriptions and/sesbf developments in natu-
ral gas markets that deal briefly with the gas posil cooperation and the possibility of
a cartel. Daniel Yergin mentions in passing thatassociation of some kind among
LNG exporters is likely” Jonathan Stern briefly considers the idea in a@rmdew of
the European gas marKétThe author does not rule out the possibility, tonsiders

successful cartelisation unlikely. Timothy von Os#es's major study of gas producer

3 Daniel Yergin and Michael Stoppard, “The Next Btj#oreign Affairs vol. 82, no. 6, 2003, p. 121.

4 Jonathan Stern, “The New Security EnvironmenBoropean Gas: Worsening Geopolitics and In-
creasing Global Competition for LNG”, Paper presdrait CESSA Conference, Cambridge, UK, p.
16-17. Accessed on 14 April 2011: http://www.cessaom/sd_papers/wp/wp4/0401_Stern.pdf.
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cooperation from a Russian perspective partly fesus the GECF and generally pro-
vides a very intelligent analysis of the GECF imtigalar and gas producer cooperation
in general’® Part of von Ochssee’s thesis is focused on passitperative behaviour
among gas producers in the future and is henceaistize.

There are only very few comprehensive studies enGBCF. Hadi Hallouche,
provides an overview of the international gas miadwa a wide-ranging and very de-
tailed description of the GECF as an organisati@2006’® The author also includes
analyses and predictions on potential influencettie GECF may exercise. The author
cites the GECF's institutional weakness as a majgument for the ineffectiveness and
hence improbability of cartelisation and the exaraf market power. Hallouche stops
at the seemingly obvious claim that a weak orgamisaannot be effective. The argu-
ment in this thesis will contradict the conventibvigw that the GECF is an ineffective
organisation because of its low degree of instihalisation. Obindah Wagbara offers a
broad and policy-oriented introduction to the aafaiié tools a gas cartel could Ude.
Another paper, written by Monika Ehrman, an endagyyer, provides a purely qualita-
tive general overview with a practical foclisDavid Wood offers a brief overview of
international gas markets and asks to what extmelsation could be possible in the
LNG market’®

While there are many models addressing the issneaoket power and its wel-

fare effects in the oil market, hardly any suchlgses of the gas market have been con-

> Timothy von Ochssée, “The Dynamics of Gas Suppgr@ination in a New World: Cooperation or
competition between gas-exporting countries froRuasian perspective”, PhD Thesis, University of
Groningen, 8 July 2010, p. 125; accessed 2 Julg201
http://dissertations.ub.rug.nl/FILES/faculties/f2B10/t.a.boon.van.ochssee/14 _thesis.pdf.

® Hallouche, “The Gas Exporting Countries Forunit eally a Gas OPEC in the making?”, 2006.

" Obindah Wagbara, “How would the gas exporting ¢oes forum influence gas tradeEnergy Poli-
cy, vol. 35, no. 2, 2007.

8 Monika Ehrman, “Competition Is a Sin: An Evaluatiof the Formation and Effects of a Natural Gas
OPEC",Energy Law Journalvol. 27, no. 1, 2006.

¥ David Wood, “Could a future gas OPEC shape LNGdrhplans?”Qil & Gas Journal,vol. 105, no.
20, 2007.
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ducted. Ruud Egging et al. note the lack of ecoonm®hidies on market power and car-
telisation in natural gas markéfs.Egging et al. developed a cartel scenario inrthei
global gas model. In that scenario, natural gasoexyg countries could earn a su-
pranatural profit (i.e. a transfer from consumearsptoducers since the market price
would exceed long-run marginal cost) of US$150idillglobally per year. In addition
to gas consumers being overcharged by US$150 ilimually under the cartel sce-
nario, there would be an efficiency loss (deadwielghs) of about US$30 billion per
year®* However, that model rests on a vast number ofragans and predictive data
on the future development of natural gas markete. Japer is an interesting contribu-
tion and mainly a predictive effort.

However, the more modest approach chosen for tRikilDhesis focusing on
historical data and a few detailed case studiéikaly to yield more specific and accu-
rate results. Tarr and Thomson follow such an eaiapproach in their paper on the
pricing of Russian ga%. They estimate that Gazprom’s market power in itsst#rn
European export markets allows the Russian nagaslmonopoly to charge its Euro-
pean customers prices that are much higher thdaoritsrun marginal cost (LRMCY.
They conclude that “Western European consumersdvadeive the benefit of paying
USS$5 to 7.5 billion less per year on their pregenthases if Gazprom were to lower its
export price [to the competitive level]. In thestitnstance, they could gain an additional
US$2.5 billion from the fact that the lower gascps would allow to switch to more gas

consumption.®

8 Ruud Egging, Franziska Holz, Christian von Hirsahéen and Steven A. Gabriel, “Representing
GASPEC with the World Gas ModelThe Energy Journalnternational Association for Energy
Economics, vol. 30, Special |, 2009, p. 98.

8 Egging et al., pp. 116-117.

8 Tarr and Thomson, “The Merits of Dual Pricing af$@ian Natural Gas”, 2004.

8 Ibid., p. 1175.

8 Ibid., p. 1186.
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My thesis seeks to expand existing scholarshiphenGECF in particular, but
also aims to contribute to analyses of other foohsooperation and cartelisation in

other natural resource markets.
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1.5. Research Design

1.5.1. Type of Research and Scope of the Study

Stephen van Evera identifies four categories otatat dissertations in political
science and international relations. They includoty-proposing, theory-testing, theo-
ry-applying and literature-assessing théSady research would predominantly fall in
the theory-applying category. Within that categaingre are four specific types: policy-
evaluative, historical-explanatory, historical-awgtive and predictive dissertatiofis.
Mine will principally be a policy-evaluative one the sense that the policy of coopera-
tion among certain gas exporters will be examifdee main methodological approach
Is a combination of qualitative and quantitativelsothat will be employed in a variety
of case studies.

Case Study Methodology Chapter 3 will give a more detailed explanation of
my case study-based approach. In short, | will to@gy investigation with specific cas-
es and their outcomes (observed market power) dhthen “move backward” towards
the causes (e.g. producer cooperation), therebptiagoacauses-of-effectgpproach to
explanatiorf’” In each case study, | will employ a combinatiordiserse methods and
tools from political science and economics.

The case universe will include highly import-depentigas-importing countries,
which have a relatively limited number of foreigasgsuppliers and inelastic demand

for natural gas. In other words, the structuraldsbons in the cases are conducive to

% Stephen Van Ever&uide to Methods for Students of Political Scier@ernell University Press, 1997,
p.93.

% |bid.

8" Mahoney and Goertz, “A Tale of Two Cultures: Casting Quantitative and Qualitative Research”,
2006, p. 230.
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enabling (foreign) gas suppliers to exercise mapkater and hence the ability to ex-
tract economic rents.

It is envisaged to select two cases in which caatper among GECF members
is possible and indeed the stated objective. Adthase—the hypothesised ‘negative’
case—will be selected where GECF members canngtecate (because the country’s
supplier base consists of less than two GECF mecthertrie§®), but where the other
producers could still secretly cooperate (i.e. ) to achieve market power. If the
conduct parameter shows collusive conduct in tist fwo (‘positive’) cases, but non-
cooperative conduct in the ‘negative’ case, oneicgar that GECF membership is pos-
sible explanatory factor for market power in theigee cases. If the CPM result shows
collusive conduct in both the ‘positive’ and theegative’ cases, GECF membership
will be insignificant in terms of explaining markpbwer. Hence, the case will be se-
lected on the independent variable “cooperationr@m@ECF members” (possible in
the first two cases, but not in the third) to detieie the significance of the GECF.

Data and Sources and MethodologyAs will be described in chapter 3, the da-
ta requirements both for the research and anatgsiducted in this thesis will be signif-
icant, but manageable. If precise official dataas available, reasonable estimates from
reliable sources will be used. If necessary, seitgitinalyses will be carried out. Field
research trips to the countries that are subjechyftase studies are essential ingredi-

ents as well.

8 At takes at least two GECF members to cooperateagich other.

33



1.6. Structure of Thesis

This introductory chapter gave a broad overviewnyf research project starting with
the thesis topic, motivations for the research badkground information. Moreover,
the core research questions, the main analytiaatdworks and methodological issues
were presented.

Chapter 2 illustrates and analyses in detail thecttre of natural gas markets. It
will set the stage for the examination of cooperai@mong natural gas producers and
exporters by discussing the fundamental structofése natural gas trade, including the
supply and demand sides as well as modes of tramdporeover, major regional mar-
kets—North America, Europe and Asia Pacific—uwill inéroduced. Finally, basic in-
formation on natural gas producer cooperation migdar and an overview of net ex-
porters and the Gas Exporting Countries Forumabetpresented.

Chapter 3 provides a detailed theoretical and nuetlogical background on in-
ternational cooperation, on cartelisation in comityotharkets with a particular focus
on OPEC and an introduction to the relevant ecoosriierature. Moreover, a thor-
ough discussion of the case selection will setstlage for the in-depth case studies in
the subsequent chapters.

Chapter 4 contains the country case study on Turkbg first section of this
chapter will study the (foreign) supply side of gasducers, from the upstream and
midstream part of the gas value chain up to th&i$hrborder, and the demand side,
that is, the domestic part of the midstream compfres well as the different purposes
for which gas is used at the downstream end otliaén. The major players on the ex-
porting side will be introduced and various poétiand economic factors will be de-

scribed. The case study is to uncover to whickrexprices are explained by producer
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collusion and anti-competitive practices. To thadl,ethe second section of the chapter
will analyse existing evidence and patterns of evafpon among Turkey’s suppliers.
Moreover, to gain a more thorough understandingliofelevant factors that influence
pricing and markets one must look at other vargbleaddition to cooperation and col-
lusion, which will be done in sections three andrf@Chapters 5 and 6 will conduct the
same type of case studies of two other import-dé@eingas markets, Japan and Ger-
many. The process is the same as before in chépter

Chapter 7 compares the quantitative and the qtiaétaesults of the three pre-
ceding case studies in order to determine whatcanelearn from the cases about gas
markets and about international cooperation andneodity cartels more generally. The
chapter will also emphasise the connection betveeenomic wealth and political pow-
er, discuss in depth the significance of the GE@dFaddress the finding that the GECF
as an organisation with a weak degree of institatiisation is still able to achieve ef-
fective cooperative outcomes.

Chapter 8 summarises the results of the entirastihesiraw conclusions about
the GECF, gas markets in particular and aboutnateynal cooperation and cartelisa-
tion in the natural resource sector more genergillyally, future areas of research will
be suggested and a brief outlook into the possiltiee of natural gas markets will be

offered.
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1.7. Appendix

Appendix Table 1.1: GECF Members and Attendance of Meetings, 2002008

Tehran Algiers Doha Cairo Port of Doha Moscow
2001 2002 2003 2004 Spain 2005 2007 2008
Algeria Algeria Algeria Alg_er_|a

: i . . o Bolivia

Algeria Brunei Brunei Algeria Bolivia .

. o . Brunei
Algeria Bolivia Egypt Egypt Brunei Egypt Eavot
Brunei Brunei Indonesia | Indonesia Egypt Indonesia gypt.

. . Indonesia
Indonesia Egypt Iran Iran Eg. Guinea Iran

. . . . Iran
Iran Indonesia Libya Libya Iran Libya .

. . . . . Libya
Malaysia Iran Malaysia Malaysia Malaysia Malaysia .
S . o o o L Malaysia
Nigeria Libya Nigeria Nigeria Nigeria Nigeria L7

. Nigeria
Oman Malaysia Oman Oman Qatar Qatar
S . - Qatar
Qatar Nigeria Qatar Qatar Russia Russia Russia
Russia Oman Russia Russia T&T T&T T&T
Turkmenistan Qatar T&T T&T UAE UAE UAE
Norway* Russia UAE UAE Venezuela Venezuela
Venezuela
Venezuela | Venezuela | Venezuela Norway* Norway* Norway*
* *
Norway Norway Eq. Guinea*

Source: Hadi Hallouche (2001-2005 meetifigsHS Global Insight (2007Y; Reuters (20083

* means observer status / in bold: OPEC me

ers

8 Hallouche, “The Gas Exporting Countries Forunit eally a Gas OPEC in the making?”, 2006 , p.

17.

% Unknown Author, “Gas Exporters Stop Short of Deiolga Cartel” |HS Global Insight10 April

2007.

%1 Katya Golubkova and Dmitry Zhdannikov, “Russiasggs OPEC will not set up output quotd®&u-
ters 26 November 2008.

%2 OPEC website, www.opec.org/opec_web/en/about_ugfd5accessed on 05.08.2011.
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Chapter 2 Introduction to the Natural Gas Trade:
Markets and Structures in 2008

This chapter will set the stage for the detailegbtly and methodology sections and in
particular for the case selection in chapter 3. fits¢ section here shows how natural
gas reserves and production are distributed a¢hesgvorld. In addition to the supply
side, the overall demand for natural gas and ies us the household, industrial and
electricity generation sectors will be discussedrddver, since the core focus of this
research is concerned with the international gadetra basic introduction to modes of
gas transportation will be provided. The secondi@eavill discuss in greater detail the
three major regional gas markets: North Americaoge and Asia Pacific. The third
section offers some basic information on natural igat exporters, on natural gas pro-
ducer cooperation in general and the Gas Expo@iogntries’ Forum (GECF) in par-

ticular.

2.1. Fundamentals: Supply, Demand and Modes of Transport

2.1.1. Supply: Reserves and Production

This section aims to give a brief overview of therent distribution of natural gas re-
serve$ and production. To consider the reserve distritsuts important since it shows
where future production can take place. The praodactigures show the countries

which currently dominate their domestic and exmpoarkets. Not all gas-rich countries

! The term ‘reserves’ refers to the amount of nam@a that is known today and which can be produced
from an economic and technological point of view.
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are large producers at present, but reserves aredemator of potential for production
expansion in the future.

Around 70 percent of the world’s natural gas resgerare located in the former
Soviet Republics and the Middle East. Russia, leamd Qatar, the top three reserve
holders, together held about 57 percent of thedi®ratural gas reserves at the end of
20082 Nine out of 15 largest reserve holders are memiietise Gas Exporting Coun-

tries Forum (GECF), which together control 71.6cpet of the world’'s gas reserves.

Figure 2.1: Natural Gas Reserves: GECF and non-GECF Counies’

GECF: shades of red; as of May 2009; in tcm

Venezuela; 4.8
Nigeria; 5. 2
UAE; 6. 1

<

2 Unknown Author, “International Energy Outlook 2009S Energy Information Administration (EIA),
United States Department of Energy, chapter 1. #sm@ on 2 September 2009:
http://www.eia.doe.gov/oiaf/ieo/world.html.

% Chart: author; Data: US Energy Information Admiirsiion, May 2009.

Algerla 4.5
Indone5|a 3.0

Malay5|a 2.3

Norway; 2.3

Rest of World;
25.6

39



According to the EIA, global natural gas reservagehmostly trended upward.
By the end of 2008, proved gas reserves were estihvat 177 trillion cubic metres
(tcm) or 11 percent higher than the estimate ferahd of 2007.For 2009, geologists
reported the largest increases in natural gaswesen Iran and the United States with
Iran adding approximately 1.22 tcm (or 5 percemig) ¢he US adding 0.76 tcm, a 13
percent year on year improvement.

The EIA further points out in th2009 International Energy Outloatkhat “re-
serves have remained relatively flat since 2004piie growing demand for natural gas,
implying that, thus far, producers have been ableontinue replenishing reserves suc-
cessfully with new resources over tinfeThis means that the reserves-to-production
ratios in some regions—especially in the Middle tEasd Russia—are relatively fa-
vourable. The average global rdtis about 63 years with Europe’s and North Ameri-
ca’s estimates being low, approximately 20 and ddry respectivelyand with higher
ratios for Russia (78 years), Africa (79 years) dnel Middle East (more than 100
years)’

Major reserve holders also tend to be major produidrit vast reserve levels in
a gas-rich country are not always matched by srtyiEnormous production levels—or
not yet, that is. Today’'s production figures shdw tlominant players in domestic and
international markets. Figur2.1 and Figure2.2 reveal that the three largest reserve
holders are also among the major producers witrsiBuanking first, Iran fourth and
Qatar eighth. Large producing countries are in soases also large exporters, such as

Russia, Norway, Canada, Algeria and Qatar. In otases, major producer are only

* EIA, “International Energy Outlook 2009”, chapter

® Ibid.

® Ibid.

" The reserve-to-production ratio shows for how mamye years current gas reserves would last at cur-
rent production levels.

8 BP Statistical Review of World Energy, June 2009.

° EIA, “International Energy Outlook 2009”, chapter
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minor exporters such as the United States and (fdrere will be a more detailed anal-
ysis of export and imports in sections 2 and 3.3%atherefore is the world’s largest
reserve holder, the world’s largest producer asd akporter of natural gas. Figlze

also indicates which of the top 20 producing caestare members of the GECF.

Figure 2.2: World Natural Gas Production in 2008°

Top 20 Countries; in bcm
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These global figures show the distribution and nitage of natural gas reserves
and production. However, since most of the natgaal trade is still regional in nature,
this overview does not tell the entire story. Asgolook at the major regional markets,
including North America, Europe and Asia Pacifig,therefore merited. Section 2 of
this chapter provides this analysis and exploresdifferent characteristics of these
markets. Having looked at the global supply sidgiries, the following section exam-

ines the demand side in general terms.

9 Chart: author; data: BP Statistical Review of WidEhergy, June 2009.
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2.1.2. Demand and Types of Use

Among various sources of energy—and especially gninyarocarbons—natural gas is
often considered a preferred type of fuel due sodiesirable properties. Natural gas
burns more cleanly than oil and coal, causing atmodocal pollution. Moreover, gas
emits significantly less C{xthan the other two hydrocarbon sources. This isicered
important as concerns about climate change gaie mpaminence in energy policy de-
bates. Furthermore, natural gas is much cheapemtiogt forms of renewable energy.

Since gas is cleaner than most traditional sowtesimary energy and cheaper
than renewables, it is often considered the mopbmtant transition fuel towards a low-
carbon energy future in the coming decades. Hadteand for gas has grown steadily
and strongly since the 1980s, as Figu@demonstrates.

Natural gas can be used for many purposes suchrasstic heating and cook-
ing, power generation and in engines and fuel c&l&s consumption is usually divided
into three major categories: household use, povwesegtion and industrial use. In
households, consumers use gas mainly for cookiddhaating and hence as a substitute
for electricity or other liquid and solid fuels.

Using gas for electricity generation has becomeememmd more widespread
since emissions of GLand other toxic gases are significantly lower tf@moil and in
especially coal. Gas-fired power plants are flexitldgarding output and provide elec-
tricity for industry, households and offices. Timeluistrial sector consumes gas for ex-
ample in the chemical industry in order to prodéeilisers. In addition to all these
various uses, natural gas can serve as a fuelrsnatel public transportation systems
such as buses. The use of gas in those differetdrsevaries significantly among coun-

tries.
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Figure 2.3: Natural Gas Consumption by Region, in bm™*
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It is important to note for the purposes of thissdirtation that gas demand will
react differently to price changes depending orntype of consumption. The concept of
price elasticity, which will be explored in greatistail in chapter 3, describes consum-
ers’ sensitivity to price changes. In brief, ecomotheory has two important arguments
about the price elasticity of demand. First, asqwirise the quantity of gas demanded
will fall, holding constant all other factors. Secth consumers’ demand for gas (and
energy in general) is less price-sensitive thandimand for a large number of other
products and servicé$In the household sector where gas is used foirfgeand cook-
ing, gas demand tends to be particularly inelastieaning that consumers are unlikely
to dramatically reduce gas used for heating (ealgauring winter time) even if pric-

es were to soar. Demand for gas used for powerrggor is usually more elastic be-

Y Chart: author; data: BP Statistical Review of WldEhergy, June 2009.
2 Mark Bernstein and James Griffin, “Regional Ditfaces in the Price-Elasticity of Demand For Ener-
gy”, RAND Technical RepgrSanta Monica, 2005, p. 2.
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cause energy companies can switch to coal relgtaesily and in some cases to nuclear
or renewable energy too. The EIA expects continaing strong growth of natural gas
demand in the coming decades, especially in thetredigdy generation sector. The EIA’s
reference case predicts a total increase in nagaslconsumption of 1.6 percent per

year on average, from 2943 bcm in 2006 to 4330 ibc2030*3

2.1.3. Modes of Transport

Natural gas can be transported over long distabgé®o means: either via pipelines or
in liquefied form (LNG) by special ships. Almost%0of today’s gas is transported by
pipeline, but the LNG market is growing stronglyn& pipelines are fixed, there is lit-
tle flexibility for suppliers—since customers canlhyobe where the pipeline is—and
also perhaps even less flexibility for consuminghkats since the supplying gas field is
where it is. Pipelines created some mutual depeanelerbetween suppliers and con-
sumers and kept markets largely regional.

When constructing pipelines, economies of scaletwadly be achieved since
costs usually rise linearly with the pipe lengtihetefore, pipelines are quite capital in-
tensive and require considerable upfront investmeNG however is generally even
more expensive than pipeline gas. TransportingagdsNG involves three steps as Fig-
ure 2.4 shows. First, the liquefaction, which takescplan the producing country, is the
most expensive part of the process. In order to i@ LNG, special tankers are needed,
which make up about 30 to 40 percent of the castsransportatiori? If the gas is not
sold under long-term contracts, then the LNG shipnean be received by any consum-

ing that has a regasification terminal. In termgadt structure, the fixed costs are rela-

13 E|IA, “International Energy Outlook 2009”, chapter

* Thomas Palm, “The future of LNG in Europe andpbegential impact on the market power of the gas
suppliers”, Master’s Thesis, Norwegian School obf@mics and Business Administration, May
2007, p. 12. Accessed on 2 September 2009;
http://bora.nhh.no/bitstream/2330/1610/1/Palm%20iids6202007.pdf.
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tively high, but overall LNG transportation cosiser much more slowly with distance
in comparison to piped gas. Hence, LNG is compabtimuch more expensive to

pipeline gas over short distances, but is competiver longer distances.

Figure 2.4: The Natural Gas Export Chairt®

Pipeline

transport

(via transit countries)

Producing Consuming
Country Country

Liquefaction Regasfication
facility terminal

More so than other forms of hydrocarbon energynahgas is difficult and ex-
pensive to transport and store in gaseous formtdalite relatively low energy density.
The volume of natural gas can be reduced to 1/608 gaseous form if it is liquefied
(LNG), but as indicated before this process is alsry costly. Hence, transportation
and storage of gas are relatively more problematid expensive compared to oil or
coal, both of which can easily and cheaply be puslips or trains. Investments in nat-
ural gas pipelines and LNG facilities— including hhquefaction train, the special LNG
tankers and the regasification terminals—therefloneolve huge amounts of sunk
costs:’ As LNG grows strongly, economies of scale makeliatively more competi-

tive to pipeline gas. Some industry analysts ptettiat LNG could be the dominant

!> ||ustration: author.

'8 Energy density refers to the mass or volume dafraTgy store to its stored energy or, put simpigre
gy contained per unit volume of space.

' Sunk costs, as defined in economics, are costaitharrecoverable once incurred.
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form of transport in one to two decades. This woerglate a global gas market very

similar to today’s oil market.
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2.2. Markets and Trade Relationships: US, Europe and Asi

This section will disaggregate some of the globglires and perspectives presented
above. While a general overview is important arelghlitics and economics of natural
gas share some common global characteristics, tikets are still quite regional. Es-
pecially for the purposes of this dissertationjsdirction among markets must be made
in order to identify the relevant case universeiciiis the basis for chapter 3. There are
three major regional markets for natural gas: Néwmherica, Europe and Asia Pacific.

The markets will be introduced in that order.

2.2.1. North America

The natural gas market in North America has twodrtgnt players. Both Canada and
the United States developed their gas markets basede availability of domestic re-
sources. The international gas trade in North Acaerintil the beginning of the 21
century was limited to exports from Canada to ti& W the past few years the United
States has begun to import LNG from other soursesedl *®

North America’s gas production is sourced from mamgall- and medium-sized
gas fields, which makes the domestic market maneldle and competitive than other
markets that rely on few super-giant fields witliwiew instead of a multitude of pro-
ducers. Private energy companies rather than gsiatenergy monopolies compete in a
liberalised and liquid market. This led to a comitiedtion of natural gas production
and marketing within the US and Canada. Gas i®ttad various exchanges and hubs,

such as the Henry Hub in Louisiana (spot marked) tie New York Mercantile Ex-

18 Unknown Author, “Putting a Price on Energy: Inttinnal Pricing Mechanism for Oil and Gas”, En-
ergy Charter Secretariat, 2007, p. 12.
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change (futures tradingj.The structure of the market and its competitiveneskes
the exercise of market power—either by domesticpcers or dominant foreign pro-
ducers—relatively difficult.

Canada produces much more gas than it consumesolinry is therefore the
world’s third largest net exporter in 2008. Most tbkese exports stay within North
America and go to the US. While the actual quasginf gas imported from Canada
sound large in comparison to traded volumes onrathetinents, the United States’ net
gas imports account for only 13% of its gas congionp This means the US is one of
the least dependent gas importers in the world.sHage of LNG imports is extremely
small when compared to the overall market size.

One other important development emerged in 200@ Ehergy Information
Administration revised estimates of potential (extthan proved) gas reserves sharply
upwards. The US possesses large amounts of undinannatural gas resouré@s
some of which have been produced over the pastddscdut most of which were
deemed uneconomic until very recently. Accordingh® EIA, “much of the increase in
US natural gas reserves results from expanded leulgel and exploration of shale re-
sources.?! Recent improvements in technologies such as hjidrenacking make larg-
er amounts of unconventional gas resources econangichence exploitable. This is a
very important change since most reserve estimatd®e US predicted that the country

would run of exploitable gas by 2020.

Y bid., pp. 12-13.
2 Mainly shale gas, coal bed gas and methane hydrate
ZLEIA, “International Energy Outlook 2009”, chapter
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Table 2.1: Characteristics of Regional Gas Markets in Comarison®

North America and United Kingdom Continental Europe and Japan / Korea

1. development based on own resources;

o . 1. high import dependence from the start
no initial dependence on imports

2. supply based on small to 2. supply based on imports from
medium sized gas fields giant / super giant fields
3. standardised rent taking; 3. rent maximisation of exporting countries;
development decision by private players development decision by exporting country

4. demand elasticity from

. 4. limited demand elasticity
gas-to-power generation

5. gas-to-gas competition but price

) o 5. oil prices as reference in price formula
path for gas still tracks oil prices

These discoveries may have a significant impacbataral gas producer coop-
eration. Some say that instead of becoming an itapor the future (because of hither-
to expected declines in exploitable US resourcds),US could become an exporter
once again, provided that enough unconventionaiggagailable and will be developed.
Any gas exporter in the GECF with the intentiontake advantage of importers’ de-
pendence would prefer that the US remain an imponi@ an exporter that can send
LNG to import markets in Europe and Asia.

For the purposes of this dissertation, the NortheAocan market is not very rel-
evant as an importer (despite a large absolutesimadl relative share of imports) for
those reasons: there are small gas fields, conyeetind liberalised markets, huge do-

mestic production and newly discovered reserves.

%2 Chart: author; adapted from "Putting a Price oargy", Energy Charter Secretariat, 2007, p. 102.
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2.2.2. Europe

The European market, defined as the 27 membetsedEtropean Union plus Norway,
Switzerland and Turkey, is very different from thderth American market in many re-
spects. As Figur@.1 at the beginning of this chapter shows, themot a single Euro-
pean country among the 15 largest reserve holderatoral gas. Moreover, Figug2
demonstrates that there are only two EU membegsstathe Netherlands and the UK—
and a third European country, Norway, among théajltop 20 gas producers. The re-
serves of those countries are depleting rapidiguatent production levels, which con-
tributes to concerns about future gas suppliespaicds in Europe. The global reserves-
to-production ratio for gas is about 60 years,ibig much lower for the few remaining
European producers (24 yeats).

Hence, within Europe, the UK and the Netherlandsthe only EU members
with significant resources and competitive domegas markets. Much of the rest of
the European Union’s gas grid is highly dependeningports rather than domestic pro-
duction and on super-giant gas fields rather tharstmall and medium-size fields to be
found in the US. According to a report by the Eye@harter Secretariat, “the find of
the super-giant Groningen gas field in the Netmel$ain 1961 triggered the develop-
ment of an import-based gas industry in the therofggan Community (the Nether-
lands, Belgium, Luxembourg, Germany, France aniy)ltalus Switzerland? More
specifically, gas supplied to the EU come largebnt eight super giant fields: the Rus-
sian fields Yamburg, Urengoy and Medvezhye, aner &000 also Zapolyarnoye, Gro-

ningen in the Netherlands, Hassi R'Mel in Algermaroll in Norway*>

%3 Ruud Egging, Franziska Holz, Christian von Hirsahéen and Steven A. Gabriel, “Representing
GASPEC with the World Gas ModelThe Energy Journalnternational Association for Energy
Economics, vol. 30, Special |, 2009, p. 98.

4 Energy Charter Secretariat, “Putting a Price oargyr, p. 23.

% |bid., p. 100.
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According to BP energy statistics, total gas praidacin European Union coun-
tries was about 184 bcm, or 6% of the global amonn2008%° Production levels for
individual EU countries in 2008 were as follows:itdd Kingdom 70 bcm, the Nether-
lands 68 bcm, Germany 13 bcm, Romania 12 bcm, Ddnti@abem, Italy 8 bcm and
Poland 4 bcm. Of the total Russian production & BGm about 125 are exported to the
EU, while Norway exports 93 of its 99 bcm gas paidin. Finally, about 35 bcm of
Algeria’s total production of 87 bcm are exportedthe EU?’ Hence, as the numbers
above and Figur@.5 indicate, the European Union depends for mioaa half of its

consumption on three large gas-exporting countAégeria, Norway and Russia.

Figure 2.5: Gas Production and Consumption in EU-2%

from 1980 to 2008, in bcm
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Import dependence, according to various estimatdd@ecast, will continue to

rise over the next decades. Projections of soatérmgand for energy in general and for

5 BP Statistical Review of World Energy, June 2009.
27 H
Ibid.
8 Chart: author; data: BP Statistical Review of WidEhergy, June 2009.
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natural gas as a relatively clean transition fagbarticular coupled with declining ‘do-
mestic’ European reserves make rising import sharaslly inevitable. Neighbouring
Russia’s reserves on the contrary are ten timésgaas the reserves of the EU-27 and
Norway combined and five times the reserves of EUNbrway and Algeria taken to-
gether®

The European Commission predicts in its ‘businessisual’ scenario that Eu-
rope’s import dependence will jump from about 5¥cpat of total EU gas consumption
today to 84 percent in 2030. Russia will continu@lay a crucial role as an exporter to
Europe given that it already supplies about 60 gudrof the EU’s non-European gas
imports®® The US Energy Information Administration (whichfides the European
market slightly differently, i.e. not limited to Ehembers) also predicts rising import

dependence in Europe over the coming decades dsecsaen in Figur2.6.

Figure 2.6: Natural Gas Import Forecasts until 2038"
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29 Egging et al., 2009, p. 98.

% Joris Morbee and Stef Proost, “Russian Market P@nehe EU Gas Market: What if Gazprom is Un-
reliable?”, KULeuven Energy Institut&yorking Paper Serie008, p. 2.

% Chart: author; data: EIA, June 2009.
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As indicated above, European countries overall ea@smuch more natural gas
than they produce. EU-27 consumption of naturalwgas 490 bcm or 16 percent of
world total consumption. Major European Union cangwg countries are the UK with
94 bcm, Germany at 82 bcm, ltaly at 78 bcm, Frate®d bcm and both Spain and the
Netherlands at 39 bcm.

Natural gas is consumed for three major purposelSuiope: household use,
power generation and industrial use. It is impdrtandistinguish between these three
different forms of utilisation for two reasons. $tirthe different uses vary across con-
suming countries within Europe and elsewhere. kangple, the less import-driven and
competitive a given gas market is, the more itkisly to use gas for power generation.
Import-dependent and uncompetitive gas markets tiende gas primarily for residen-
tial heating and industrial purposes (barring anlicpes that encourage the utilisation
of gas). The second reason follows from the fld&gpending on the relative importance
of gas in different sectors, a domestic marketisaed for gas will tend to be elastic or
inelastic. This has implications for the abilitydaimcentive to exercise market power in
such markets and is hence a very important factothke ensuing economic analysis.

Depending on which estimate one chooses and depgd how one defines
the European market, about ¥4 of Europe’s gas copisoimis used for power genera-
tion.3? Natural gas is a preferred fuel for power generatispecially because the £O
emission is much lower compared to coal, which tsaditional solid hydrocarbon fuel
used in the electricity sector. While gas is moxtpessive than coal, the former is be-
coming comparatively more attractive as costs fanben emissions associated with

burning coal grow.

%2 palm, 2009, p. 29
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While a detailed examination of gas end use iset@drried out in case studies
later, two examples are worth mentioning. The UKaasajor domestic producer of gas
with a competitive market, typically uses gas fompr generation on a large scie.
Another example is Spain, which is import-dependbat nonetheless employs natural
gas for electricity generation as result of govesntrpolicies® Gas is also seen as an
ideal complement to volatile renewable energy sesifor generating electricity. Wind
and solar sources can be unsteady to generateldsmbeapacity and gas use can be
scaled very flexibly. Hence, countries such as Gayrand Spain which traditionally

did not rely on gas for power generation are naweasing their shares in that sector.

Table 2.2: Share of Gas Consumption met by Net Imporfs

by Importing Country, in 2008

Consumption/ Consumption/
Country Net Imports Country Net Imports
Europe Asia Pacific
Finland 100% Japan 98%
France 100% Taiwan 94%
Belgium 100% South Korea 92%
Turkey 100% Singapore 90%
Switzerland 100%
Spain 100% Others
Ireland 100% Brazil 44%
Portugal 99% India 26%
Czech Republic 99% Thailand 23%
Italy 99% Mexico 19%
Greece 98% UAE 14%
Slovakia 98% United States 13%
Hungary 96% China 6%
Lithuania 95%
Bulgaria 95%
Germany 88%
Austria 85%
Poland 71%
Romania 31%

% Ibid., p. 30.
3 Ibid.
% Table & calculations: author; data: Cedigaz daaba009.
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United Kingdom 28%

There is an import implication as a result of tigas used for electricity genera-
tion can relatively easily be substituted by coahaclear power should gas suppliers
escalate prices or interrupt supplies. Thereforesggpliers (especially exporters) look-
ing to derive the maximum economic rent from thesources would prefer not to de-
liver gas for the purpose of generating power.

Finally, household use of gas for cooking and Ingatis well as industrial con-
sumption is widespread in continental Europe. budtef converting natural gas as pri-
mary energy source to electricity, the gas is bdmrgctly for heating and cooking. ‘Di-
rect’ consumption of gas in the household and itrglusectors takes up a significant
share of Europe’s total gas consumption. The higinershare of ‘direct’ gas use in a
given market, the less elastic demand for gas laadniore susceptible the market will
be for the exercise of market power by energy camn@sa The reason for this is simple:
If a critical mass relies on gas for heating esgdgcduring winter time, demand is un-
likely to drop much in the face of price hikes. ldengas suppliers generally prefer to
deliver gas to countries in which household usgoiminant. This helps suppliers max-
imise the economic rent they can extract.

While a more detailed examination of the Europeanket is to follow in later
chapters, it seems beneficial to disaggregate thhepgean figures and look at one spe-
cific country-by-country comparison. The gap betwemnsumption and production
and the resultant need for imports in Europe becarent in Figur.5. Yet, statistics
show that gas import dependence varies widely adtas continent. Tabl2.2 presents
gas consuming countries and their dependence omomestic sources of gas in Eu-

rope, Asia and other regions. It is obvious thateily all of the most dependent coun-
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tries are located in two regions: Europe and ABle share of dependence of the cate-
gory ‘Others’ is much lower in comparison, with thighest being Brazil, which itself

produces and exports gas.

2.2.3. Asia Pacific

Table 2.3: Reserves, Production and Consumption in Asiadeific, in 2008°

Reserves Production Consumption
- share of bem share of bem share of

world total world total world total
Japan - - - - 93.7 3.1%
China 2.46 1.3% 76.1 2.5% 80.7 2.7%
India 1.09 0.6% 30.6 1.0% 41.4 1.4%
South Korea - - - - 39.7 1.3%
Indonesia 3.18 1.7% 69.7 2.3% 38.0 1.3%
Pakistan 0.85 0.5% 37.5 1.2% 37.5 1.2%
Thailand 0.30 0.2% 28.9 0.9% 37.4 1.2%
Malaysia 2.39 1.3% 62.5 2.0% 30.7 1.0%
Australia 2.51 1.4% 38.3 1.2% 23.5 0.8%
Bangladesh 0.37 0.2% 17.3 0.6% 17.3 0.6%
Other 0.39 0.2% 14.1 0.5% 13.6 0.4%
Taiwan - - - - 12.8 0.4%

The situation of natural gas consuming countriedsra (excluding Russia) is
quite varied. There are two relatively mature astdlglished gas consumers without any
resources: Japan and South Korea. Hence, bothrEsuare fully dependent on im-
ports, practically all of which come in the form bNG. Similar to most European
states, both markets developed on the basis ofrisifloot domestic production) from
large gas fields in Indonesia, Malaysia and Brumader large long-term contracts.
Moreover, there are China, India, Pakistan andlahdiall of which produce most of

their gas domestically and have to import only tretdy small quantities at present.

% Table: Marcel Dietsch; data: BP Statistical RevawVorld Energy, 2009.
37 Energy Charter Secretariat, “Putting a Price oargyr, p. 100.
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Yet, it is those countries that are expected taehthe strongest growth in consumption
(and import) of natural gas over the coming decdtesstralia, Indonesia and Malay-
sia produce natural gas and are net exporterseldmstries mainly serve the Asia Pa-
cific market with LNG and are dominant producerghat region, but are at most mid-
size producers globally. Indonesia and Malaysicgbate members of the GECF.

While dependence on imports is an important isemeobbth Japan and South
Korea, imports are unlike in Europe received as LidGpipeline gas. In the absence of
cooperation among natural gas exporters, thisdstinct advantage compared to Eu-
rope’s considerable dependence on pipeline gas &ioih countries can choose which-
ever LNG supplier they prefer. GECF member sthtegever controlled about 85 per-
cent of worldwide LNG production in 2067 Hence gas producer cooperation is likely

to become an energy security issue for importesssia Pacific too.

2.3. Fundamentals of Gas Producer and Exporter Cooperabin

Following a general introduction to the internatibgas trade and an overview of major
regional markets, this section will present a naetailed description and data concern-
ing natural gas exporting countries, their marleetd efforts at closer cooperation. As
shown above in Figur2.1 and Figure.2, the list of largest reserve holders is not mir
rored by the table of largest producers. And teedi major natural gas net exporters
(shown below in Figure.7) is somewhat different from the reserve anddpection

charts. The share of exports are an important measiuthe dominance of countries in

% Robert Larsson and Jan Leijonhielm, “Russia’st8gia Commodities: Energy and Metals as Security
Levers”,Defence Analysis SE-172,%wedish Defence Research Agency, November 2004.

39 Unknown Author, “Liquefied Natural Gas for Eurof@ome Important Issues for Consideration”, EC
Joint Research Center, European Commission, Jllg,28 9.
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world markets since the market power of a courdrynore likely to be related to its
share of total internationally traded gas [...Jtlita share of total [production]”

Moreover, the major reserve holders of today aeelitely major producers of
the future, depending on the extent to which galsldi can be developed. Furthermore,
the major producers of the future will most likélg the largest exporters in the decades
to come (depending on their own domestic consumptibherefore, the ranking of net
exporters as shown below must be considered in @tidn with the reserve figures.
A producing country’s long-term influence on thesgaarket does hence depend both
on the amount of proved reserves and on the extenthich gas production will be

commercially viable.

2.3.1. Major Net Exporters of Natural Gas

Figure2.7 shows major natural gas exporters accordingtia@tity of their net exports
in 2008. Members of the GECF dominate the rankKlings general overview, however,
is not sufficient to understand the gas marketsiine and the major trade relationships.
It is important to look in detail at the export retis of these countries in order
to understand both market concentration and imgependence in consuming coun-
tries. Russia, Algeria and Qatar are the threesktrget exporters, which are also mem-
bers of the GECF. Norway and Canada are less stiegefor the purposes of this re-
search not only because they not GECF memberseTivescountries are also less rel-
evant since the former is running out of reserugteqapidly and is hence likely to dis-
appear from the list of major exporters soon wtfike latter exports almost exclusively

to the United States, where imports constitute andynall share of the market.

40 Amy Jaffe and Ron Soligo, “Market Structure in tew Gas Economy: Is Cartelization Possible?”,
PESD Working Paper, Stanford University, May 20@dcessed on 12 December 2009:
http://iis-db.stanford.edu/pubs/20705/Gas_OPECI.fid&
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Russia and Algeria are particularly relevant far #malysis of regional coopera-
tion efforts since they both export most of theis gia pipelines. There is little flexibil-
ity in the pipeline trade; the customers can o@yabsome point along the pipe or at its
end. This fixed nature of pipeline transport kegps markets dominated by pipelines

regional. The trade relationships of Russia anceAdgwith their exports markets hence

are the basis for the ‘regional cooperation’ cadection in chapter 3.

Table 2.4 shows that Russia is the dominant or quasi-palist supplier in
eleven European countries (including Turkey), ifrked dominance is defined as con-
tributing 40 percent or more to a country’s gasstonption. Where Russia delivers al-

most 100 percent of the gas, closer cooperatiom @tlter exporters would of course be

virtually impossible since there are essentiallyottwer significant suppliers.

“1 Chart: author; data: Cedigaz database, 2009.
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Table 2.4: Share of Russian Gas for Importing

Countries' Import and Consumption Need$

all via pipeline, for 2008, in bcm

Country Imports. Total Net Total . Consumption
from Russia Imports Consumption Share
Bulgaria 3.10 3.10 100% 3.26 95%
Finland 4.50 4.50 100% 3.95 100%
Lithuania 3.09 3.09 100% 3.24 95%
Slovakia 5.60 5.60 100% 5.73 98%
Greece 2.80 4.14 68% 421 67%
Romania 3.50 4.50 78% 14.55 24%
Hungary 8.90 11.50 77% 12.01 74%
Czech Republic 6.60 8.61 77% 8.68 76%
Poland 7.20 9.80 73% 13.90 52%
Turkey 23.55 37.61 63% 36.02 65%
Austria 5.80 8.10 72% 9.48 61%
Germany 36.20 71.96 50% 82.03 44%
Italy 24.50 76.87 32% 77.70 32%
France 8.80 49.25 18% 44.20 20%
Switzerland 0.35 3.19 11% 3.09 11%

Table2.5 illustrates the extent to which consuming coastin Europe and Asia
depend on Algerian natural gas. Algeria by virtid&ng a smaller producer, does not
dominate her export markets in the same way Rulsa. Only Portuguese consump-
tion depends on Algerian gas up to 42 percentplirSand Italy the share stands at 36
percent and 33 percent respectively. This doesostitute market dominance as de-
fined above.

Hence, Russia enjoys an influential market positioeleven European consum-
ing countries and Algeria dominates the Portugumeaket. Moreover, given that some
import-dependent markets receive supplies from ddgend Russia, a combined market

share of 65 percent is achieved in Italy where Rwusgpplies 32 percent and Algeria

“2 Chart: author; data: Cedigaz database, 2009.
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contributes 33 percent to the country’s consumptiamother GECF member country,
Libya, provides an additional 13 percent of Italgas consumption. This brings the to-
tal GECF market share in Italy to 78 percent. Raisstlominant position in Greece
could be strengthened through cooperation with #dgdringing the joint market share
up to 84 percent. In the Turkish market, the thed8CF members Algeria, Iran and
Russia reach a market concentration of 93%. Thasesowill be particularly interesting

for the regional cooperation analysis.

Table 2.5: Share of Algerian Gas for Importing Countries’

Import and Consumption Need$?

for 2008, in bcm

oY ' via. i Imports. Total Net Total C'on- Consumption
Pipeline from Algeria | Imports sumption Share
Portugal 1.93 1.93 4.56 42% 4.59 42%
Spain 8.97 4.90 13.87 39.60 35% 38.97 36%
Italy 24.44 1.56 26.00 76.87 34% 77.70 33%
France 7.60 7.60 36.66 21% 44.20 17%
Greece 0.70 0.70 4.14 17% 4.21 17%
Turkey 4.25 4.25 37.61 11% 36.02 12%
South Korea 0.47 0.47 36.55 1% 39.70 1%
Japan 1.12 1.12 92.13 1% 93.74 1%

The European market is the only major regional masket which depends on
pipeline imports. A number of countries in the ABiacific market are also highly de-
pendent on imports, yet—as mentioned in 2.3—thégrenant form of transportation
there is LNG. In theory, those countries with refyegtion terminals, including Japan,
South Korea and others, could import gas from aNglsupplier in the world. In that

sense the Asia Pacific market is more flexible—aelreg not only on one or two fixed

3 Chart: author; data: Cedigaz database, 2009.
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pipeline suppliers—and hence less regional. Yebpeoation among major LNG ex-
porters would have similar effects as regional evafon strategies by pipeline export-
ers. Given that almost all LNG exporters are membéthe GECF, and having referred

to this organisation often, it is necessary toodtrce the GECF in greater detalil.

2.3.2. The Gas Exporting Countries Forum (GECF)

The Gas Exporting Countries Forum (GECF) was cteme001 and aims to bring to-
gether the world’s leading gas producers and egpoih order to promote their mutual
interests. There is contradictory information canaggg the number of members and
observers within the GECF. The GECF’'s own websgts IAlgeria, Bolivia, Egypt,
Equatorial Guinea, Iran, Libya, Nigeria, Qatar, SlasTrinidad and Tobago and Vene-
zuela as members. Kazakhstan and Norway have @bsstatus in GECF meetings,
according the same websfteSince the website appears to be out of date, o#perta-
ble sources ought to be consulted. The US Enerfpyniration Administration along
with other sourcés list Brunei, Indonesia, Malaysia and the Unitec\Emirates as
members as weff In addition to the two observers listed on the GB@ebsite (and
mentioned above), it is reported that the Netheldawere granted observer status in
20097

Appendix Figure 1shows all GECF member states and countries wiierwier

status on a world map. This map would be quitelamio a map showing the world’s

4 GECF Secretariat, membership section of the webaitcessed on 20 September 2009:
http://www.gecforum.org/.

“5 Garry White, “Gas exporters create new group dmmarns "cheap” prices at an endihe Daily Tel-
egraph 23 December 2008.

“6 Unknown Author, “Gas Exporting Countries Forum: &/ks GECF and What Is Its Objective?”, in
International Energy Outlook 2009S Energy Information Administration, United $sDepart-
ment of Energy, 2009. Accessed on 20 September: 2088://www.eia.doe.gov/oiaf/ieo/cecf.html.

“"Unknown Author, “No secretary-general for GECBhited Press Internationall July 2009. Accessed
on 20 September 2009: http://www.upi.com/Energysdreces/2009/07/01/No-secretary-general-for-
GECF/UPI-56331246465017/.
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largest gas reserve holders. Approximately 73 meroé the world’s proved gas re-
serves are to be found in countries which are mesnifethe Forunf® Other major re-
serve holders that are not part of the GECF ag Baudi Arabia, Turkmenistan and
the United States. The production figures show bleatveen 41 and 42 percent of global
natural gas production takes place in GECF cousittia European Commission report
shows that members of the Forum together contraliaB8 percent of the gas pipeline
trade and 85 percent of LNG production and expglasally>° A perhaps surprising
fact is that Iran and Venezuela, two of the GEGHhtsst enthusiastic members, are not
(net) exporters of natural gas themselves at ptéSéfowever, they are major gas pro-
ducing countries and given the distribution of gaserves, their production and export
capacity is likely to grow significantly.

GECF members have held meetings usually once raayghe ministerial level.
The Forum had no formal structure, no membersigpirements and fees and no secre-
tariat until late 2008. Yet, the members agreedhenoverall objectives of the Forum.
First, the GECF works towards measures aimed atmisirg the value member coun-
tries can derive from their gas reserves. Secoi;Fsmembers are to exchange views
and information on project development, supply aemnand balances, exploration,
production and transportation costs, ¥té&n EIA report points out that the “most sig-
nificant development for GECF in 2008 was its adopbf a formal charter at its Sev-
enth Ministerial Meeting in Russia in December.] The Forum agreed to establish

permanent headquarters in Doha, Qatar and adopfearer formalizing its goals™

“8 Calculation based on figures in BP StatisticaliBewof World Energy, 2009.

49 i
Ibid.

0 A. Georgakaki, B. Kavalov and H. Petric, “Liquefidlatural Gas for Europe: Some Important Issues
for Consideration EC report on LNGIRC Reference Repaortsuropean Commission, July 2009, p.
9.

*! Data from BP Statistical Review of World Energ902.

2 E|A, “Gas Exporting Countries Forum: What Is GE&@# What Is Its Objective?”, 2009.

53 [|hi
Ibid.
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Figure 2.8: Gas Importers’ Dependence on GECF Suppliet$

Share of Net Gas Imports and Consumption coming lBECF Member Countries, 2008
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Figure 2.8 shows to what extent major gas consuming c@asntiepend on
GECF members for their net imports and consumpfidns overview illustrates the
GECF's theoretically possible influence in imporankets and perhaps overstates the
potential market power since this calculation camebi both LNG and pipeline
transport. As indicated before, Russia and Algerdividually and collectively have
large and dominant market shares in some Europeakets. The GECF's market share
in some cases is greater still.

This chapter has set the stage for the examinafi@ooperation among natural
gas producers and exporters. The three precediciipse considered fundamental
structures of the natural gas trade, includinggbpply and demand sides as well as
modes of transport. Moreover, major regional marketlorth America, Europe and

Asia Pacific—were introduced. Finally, basic inf@aton on natural gas producer co-

** Chart & calculations: author; data: Cedigaz dateba009.
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operation in particular and an overview of net eigre and the Gas Exporting Coun-

tries Forum were presented.
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2.4. Appendix

Appendix Figure 1: World Map showing GECF Members h 2008°

Purple: GECF Member Countries; Green: GECF Observer Status

%5 Map: author with www.indexmundi.com/map/creator.
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Chapter 3 Theory, Methodology and Research Design

Following the brief introduction to theoretical antethodological issues in chapter 1,
this chapter will provide a much more detailed anthprehensive account of the rele-
vant literature. The issues of cartelisation andpeoative producer conduct, especially
in the natural resources sector, have been stughsively by both economists and
international relations (IR) scholars. In the IRdature, some studies exclusively focus
on cartels such as the ones by Dag Cle®®phen KrasnérZuhayr Mikdash? Karen
Mingst/ Theodore Morahand Debora Sp&rOther works with a focus on international
cooperation, e.g. by Robert Keoh&mamd by Helen Milner (in a journal artifland a
book’), also address some issues related to cartetisaidirst-rate introduction to nat-
ural resource cartels from an economics perspectimebe found in a journal article by
David Teece et &

This chapter will start by surveying the IR litaragd on cooperation and its rela-
tion to the scholarship on cartelisation. The J@aacooperationand market power
will then be discussed as well as ways to measweeadle of cooperation in terms of
explaining market power. Following that, the mairethod, the conduct parameter

model (CPM), will be explained in detail. Finalhe data requirements for the CPM

! ClaesThe Politics of Oil-Producer Cooperatip8001.

2 Krasner, “Oil is the Exception”, 1974.

% Mikdashi, ,Cooperation among Oil Exporting Couesiwith Special Reference to Arab Countries: A
Political Economy Analysis”, 1974.

4 Mingst, “Cooperation or lllusion: An Examinatiofithe Intergovernmental Council of Copper Export-
ing Countries”, 1976.

® Theodore Moran, “Managing an Oligopoly of Would-Bevereigns: The Dynamics of Joint Control
and Self-Control in the International Oil Indusigst, Present, and Futuré&iternational Organiza-
tion, vol. 41, no. 4, Autumn 1987.

® Debora SpafThe cooperative edge: the internal politics of intional cartels Cornell University
Press, 1994.

" Robert KeohanéAfter hegemony: cooperation and discord in the diolitical economyPrinceton
University Press, 1984.

& Milner, “International Theories of Cooperation amd\ations: Strengths and Weaknesses”, 1992.

° Milner, Interests, Instiutions and Information: Domestidiftcs and International Relationd997.

Y Teece et al., 1993), p. 1132.
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will be evaluated and further details on the casdysmethod as well as the case selec-

tion will be provided.

3.1. Theoretical Approaches and Tools

3.1.1. International Relations Theory and Political Contex

The study of energy resources in general and riagasain particular are topics that fall
between the disciplines of political science andineenics. International Political Econ-
omy (IPE), an important sub-field of Internatioflations (IR) theory, connects both
the political and economic dimensions that are régsleto the study of this research
subject. Much of the IPE scholarship has focusedopits such as international trade
and monetary relations between statel addition to these issue areas, a political-
economy approach appears best suited for the amalysooperation among natural gas
producing and exporting states. Robert Gilpin affercomprehensive definition of po-

litical economy, which entalils:

... a set of questions to be examined by meansa eCkectic mixture of ana-
lytic methods and theoretical perspectives. Thesstipns are generated by
the interaction of the state and the market agthieodiment of politics and
economics in the modern world. They ask how théeestad its associated
political processes affect the production and ifliston of wealth and, in
particular, how political decisions and interestiuence the location of
economic activities and the distribution of thetsaand benefits of these ac-
tivities*?

Specifically, this thesis studies how political aecbnomic decisions influence

economic activities. This is important since cutranalyses of gas-producing states’

" Detlef Sprinz and Yael Wolinsky, “Introduction: khedology in International Relations Research”, in
D. Sprinz and Y. Wolinsky, ed€Cases, Numbers, Models: International RelationseReh Meth-
ods University of Michigan Press, 2004, p. 8.

12 Robert Gilpin,The Political Economy of International Relatiod987, p. 9.
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behaviour in markets are based mainly on narrostyt$ed economic models—mostly
employing abstract game theory—that often do netampirical data nor take into ac-
count the broader context. Yet, states as actomsaikets operate differently than pure-
ly economic entities such as firms. Dag Claes gomuit in his study on oil-producing
states that “the rationale of states is differ@atrf the rationale of firms [since] states
have a more complex set of interestsOne must therefore take into account the politi-
cal dimension, especially how considerations oftjgal power may motivate coopera-
tive behaviour.

Before presenting details regarding types of coatpmr and ways of assessing
the extent to which cooperative efforts explain ke&ipower, the concept itself within
IR theory needs to be discussed. According to H®lémer, there is widespread agree-
ment* on the definition of cooperation developed by Agdland Keohane. They state
that “cooperation occurs when actors adjust thelraviour to the actual or anticipated
preferences of others™ This expression summarises Keohane’'s more forrafihie
tion'® as presented in chapter 1.

Milner argues that it is very difficult to estalflisn empirical classification of
cooperative events.She states: “Establishing the counterfactual mesepgreat prob-
lems: without some process of policy coordinatiould the states have behaved dif-

ferently? [...] Determining the beginning and erichio attempt at cooperation can also

13 Claes The Politics of Oil-Producer Cooperatip8001, p. 2.

1% Milner, “International Theories of Cooperation amd\ations: Strengths and Weaknesses”, 1992, p.
467.

!> Axelrod and Keohane, “Achieving Cooperation undearchy: Strategies and Institutions,” 1986, p.
226.

18 “Intergovernmental cooperation takes place whenpilicies actually followed by one government are
regarded by its partners as facilitating realisatd their own objectives, as the result of a psscef
policy coordination.”

" Milner, “International Theories of Cooperation amd\ations: Strengths and Weaknesses”, 1992, p.
468.
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be problematic. Moreover, it may not be easy to alestrate that each side adjusted its
policies in the expectation of gain¥”

Keohane argues that cooperation among states shmilde viewed inde-
pendently as disconnected and isolated occurreimstead, we should “understand pat-
terns of cooperation in the world political economgcordingly, we need to examine
actors’ expectations about future patterns of atgon, their assumptions about the
proper nature of economic arrangements, and traslohpolitical activities they regard
as legitimate. That is, we need to analyse coojperatithin the context of international
institutions.™®

Having introduced some basic theory on cooperatiois, necessary to take a
closer look at how this applies to the case ofrrdonal institutions. A widely used
definition describes institutions as “persistent aonnected set of rules (formal and
informal) that prescribe behavioural roles, constetivity and shape expectatiorfS.”
The broad concept of international institutionsludes three sub-groups as distin-
guished by Keohane, ranging from informal to forrmabngements. Firstonventions
are “informal institutions with implicit rules anghderstandings.” Secontegimesare
“institutions with explicit rules agreed upon bywgonments.” Thirdformal intergov-
ernmentalorganisation$' are “purposive entities [...] capable of monitgrictivity and
reacting to it and are deliberately set up andgtesi by states’

This definition and the classification of institutis are more specific than the
earlier definition of cooperation. Yet, Milner’'s ipb about the difficulty of assessing the
impact of cooperation applies to institutions adl.w®iven there is cooperation, it is

difficult to establish counterfactuals that allowneo to determine what the non-

'8 bid.

19 Keohane, 1984, p. 56.

2 Keohane, 1984, pp. 3-4.

2L And transnational nongovernmental organisations.
2 Keohane, 1984, pp. 3-4.
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cooperative outcome would have been. Similarlyrueial problem in “explaining the
implications of a certain institutionalisation (foeal or informal) is the counterfactual
question what would the actors’ behaviour have heiimout the present institutiod™
For the purposes of studying natural gas marketgnabination of a model from the
field of industrial organisation and qualitativengrical analyses of the political con-
text will help address these issues since the gbimtevhich natural gas markets operate
is both driven by political and economic forces.

The degree of institutionalisation of an internasiborganisation is often con-
sidered to be an important determinant of the craipe effectiveness of the organisa-
tion (see work for example by Richard HerrmdhrPeter Gourevitch> Duncan
Snidaf® and Stephen WAaf). Milner sees this rather differently. She argtiest: “[the]
relationship betweepolicy coordinationand cooperationis also important. Analysts
often differ over what they mean by these terma@tsas over the relationship between
them. Policy integration, | argue, is a form ofeimtational cooperation; cooperation and
coordination refer to the same basic phenomefbhignce positive cooperative out-
comes could also be the resultpailicy integrationrather than higher levels of institu-
tionalisation. Successful policy integration isvén by “greater levels of commit-

29 to joint policies rather than to the internatioimatitution3 This issue will be

ment
explored in greater detail in chapter 7 after ttmpieical evidence and the analyses have

been presented in the case study chapters 4, 6.and

3 Claes,The Politics of Oil-Producer Cooperatip8001, p. 139.

24 Herrmann, “Linking Theory to Evidence in Intermatal Relations”, 2005, p. 128

% Gourevitch, “The Governance Problem in InternatldRelations”, 1999, p. 140.

%6 Duncan Snidal, “Coordination vs. Prisoners’ Dileeartmplications for International Cooperation and
Regimes”,The American Political Science Revjewml. 79, no. 4, December 1985, p. 938.

%" Stephen Walt, “Why alliances endure or collapSeitvival vol 39, no. 1, Spring 1997, p. 166.

8 Milner, 1997, p. 8.

2 bid., p.9.

%0 Milner cites different levels of cooperative padis (from low to high): “The exchange of informatio
to facilitate tacit policy coordination”; “The netiation of specific policy ‘deals’ on a one-time-ba
sis”; “The establishment of a set of rules guidiadicy choice” and “The surrender of national pglic
instruments often to form a larger policy commuriitall quotes from Milner, 1997, p. 9.)
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3.1.2. Cartel Literature

Debora Spar connects the concepts of cooperatidrcarielisation in the fol-
lowing way. “As with cooperation in general, castelmerge from competition. They
arise because the competitors realise they camaewheir own self-interest by work-
ing with each other. Together they can dominatentlagket and dictate the price that
consumers must pay. By refraining from competiticertel members reap the rewards
of greater stability and higher long-term profits.Given significant similarities be-
tween the issue of cooperation in political scieand the study of carteféjnternation-
al relations scholars have approached and studiddl€ as puzzles of cooperation in
two different ways. First, some “translated thergmaenon of cartelisation into an im-
plicit model of international cooperatioti"drawing on game-theoretic models such as
Snidal. Another approach of an inductive nature wsesd by Spar: “Rather than refer to
deductive models of cartel behaviour, | go backhe markets themselves, looking to
identify the concrete factors that shaped or cairetd the formation of carteld*Such
an inductive approach will be used in this thesisvall by conducting detailed, empiri-
cal case studies of various gas markets.

Chapter 1 already summarised both important stralcand procedural chal-
lenges faced by cartels. It was also argued bef@ethe structural conditions in gas
markets are favourable due to a high degree of ehadncentratiori> which in each
case study will be measured with the Herfindahleln@f market concentration. De-

mand for gas in the two regions under consideratiurope and Asi& is relatively

L Spar, 1994, p. 2.

%2 |bid.

% |bid.

% Spar, 1994, pp. 2-3.

% See market overview in chapter 2 and case-relalatatin chapters 4, 5 and 6.

% See chapter 2. Significantly import-dependent miarkn which GECF members dominate a large share
of supply are to be found in these two regions.
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inelastic and therefore conducive to cartelisat@ther structural factors include market
entry barriers and a background of shared cooperatnong the members of the organ-
isation.

Empirical studies found that other markets, e.§y.roercury, uranium and dia-
monds, “are characterized to a greater or lesggeddyy external market environments
in which demand elasticities, as well as supplgteddies of non-members are relative-
ly low.”*” However, “success for the cartel seems to deperal\dable internal ‘struc-
ture’ - such as the CSO in the case of diamonds$,aaiclub’ in the case of uranium -
bolstered by governments in all cases. The castdécted seem to indicate that the ex-
ternal market environment molds the outcomes aatamtivith attempts at cartelization,
but that internal structure also matters.” Howetleg, need for tight internal governance
is softened if the producers are satisfiers, as Ioeathe case with certain OPEC produc-
ers.”®

Hence, internal procedural issues are also comsidenportant. Such internal
challenges may include agreeing on a scheduleréatugtion, i.e. allocating production
quantities or quotas among members. Another intetralenge in cooperative produc-
er associations is to detect and punish cheatiagnhon-compliance with the cartel’s

collective decisions. Both structural and procetissues will be discussed in the cases

and in the ensuing comparison of results acrosssdaschapter 7.

3.1.3. Methodology: Approach and Measurement of the Variakes

Measuring cooperative performance in internatioe&dtions—be it in regimes
or in more formal organisations, which can be paregimes—is fraught with difficul-

ties, some of which are mentioned above. Followimgissues Milner pointed out, in-

%" Teece et al., 1993, p. 1164.
% |bid.
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cluding the difficulty of establishing counterfaats to measure the impact of coopera-
tion and institutions, Gutner and Thompson propasesw framework to look at the
performance of international organisatidR$erformance, according to their definition
and conceptualisation could mean both “performaintdé&rms ofprocessand in terms

of outcomeas shown in Figure 3f.As the next section on case studies will show, an
outcome-based approach is adopted for the purpdsbss research. In fact, it is a spe-
cific outcome—the existence of market power in gagerting countries—that | aim to
explain by considering various possible caused) wiparticular focus on cooperation

as one explanatory variable.

Figure 3.1: Process- and Outcome-based Approactiés

PROCESS-BASED OUTCOME-BASED
Micro Intermediate Macro
Narrow functions Political impacts Problem resolution
Highly contingent Behavior/Compliance Welfare enhancement

Policy agendas

Case Study MethodologyWhile the analytical tools used within a case gtud
can be diverse, case study research in internatielsions and political science as an
overall approach belongs to the category of qualgaresearch. Mahoney and Goertz
explain that “a core goal of qualitative researshhie explanation of outcomes in indi-
vidual cases. A central purpose of research igléntify the causes of these specific
outcomes for each and every case that falls witlenscope of the theory under investi-

gation. By starting with cases and their outcommesthen moving backward toward the

39 Tamar Gutner and Alexander Thompson, “The poliickD performance: A frameworkThe Review
of International Organizationsrol. 5, no. 3, 2010.

“Olbid., p. 229.

“Llbid., p. 234
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causes, qualitative analysts adopt a ‘causes-etisff approach to explanatioff.”In
comparison with the causes-of-effects approach taddpere, the effects-of-causes ap-
proach, which is used in large-N statistical anedyss primarily concerned with esti-
mating average effecfs.Specifically, cases of natural gas markets andetralation-
ships will be selected in which the existence ofkeapower is very likely or indeed a
certainty. To what extent this market power caex@ained by producer cooperation is
the essential task of each case study. dffect(or dependent variable) in question is
market power and the possildauseqindependent variables) of this effect — with & pa
ticular focus on producer cooperation — will beraxzed.

The important elements of the case studies wiluohe the following. First, an
in-depth qualitative analysis of cooperative bebawithat considers the political con-
text will be conducted. In particular, it will inlxe a detailed qualitative examination of
the independent study variable “cooperation.” Baneple, analytical tools will include
comprehensive field research in relevant countrniesrder to gather data on prices and
costs, to conduct interviews with diplomats, otilsi scholars, energy company execu-
tives, journalists and others. Questions that | @ndeavour to answer include (but are
not limited to): What does the GECF do as an oggiun? What do the GECF mem-
bers do on a bilateral government-to-governmerdllaad on a corporate level? Is there
much cooperation and who exactly does the “cooegy& This will be mainly a de-
scriptive effort.

The cause of effecapproach requires one to consider other possiailees (in-
dependent variables) of the effect. However, eca@tomanalyses to establish precise
causality of various factors are not possible bseanf the small number of observa-

tions. Hence, the second part of each case stutlgmploy an economic model from

42 Mahoney and Goertz, “A Tale of Two Cultures: ContragtQuantitative and Qualitative Research”, 2006,
p. 230.
“3|bid., pp. 230-231.

76



the field of Industrial Organisation to measuremuat extent producer cooperation ex-
plains the existence of market power while alsan@knto account other possible caus-
es of high market power. That is, | will measurefgrenance of the GECF regime by
employing a model from the field of economics.

The study of international relations has a longlitran of using analytical ap-
proaches from related disciplines such as lawohisand economics. Maliniak and
Tierney argue that & large and growing proportion of the IR literatuie ‘non-
paradigmatic’ — that is, theoretically inspired engal work that does not fit neatly into one
of the [...] major paradigms*® This research project seeks to combine diverseadsth

from political science and economics as well.

3.1.4. Empirical Description of the Independent Variable: Cooperation

This section will use a descriptive method in oregather all necessary facts, data and
other relevant information. The specific acts obperation will be described in each of
the case studies while a general overview of thfacooperation is given here. If one
is to study cooperation among natural gas exporters must determine what exactly
constitutes acts of cooperation within the speafimtext of natural gas markets and
trade relationships. As Milner pointed out, it iffidult to establish an empirical classi-
fication of cooperative event3.Since there is no widely accepted general taxon@amy
classification according to degrees of cooperatias to be specific to the subject area.
Cooperation can take various forms and span a rahgetivities. Therefore, a
taxonomy of such a variety of cooperative behavaruong natural gas exporters at dif-

ferent levels—including the international, bilaleaad corporate level—was presented

“4 Daniel Maliniak and Michael Tierney, “The Studylofernational Organizations within (American)
Political Science”, Paper presented at Conferena® Political Economy of International Organiza-
tions, Monte Verita, Switzerland, February 20087 p.

“> Milner, “International Theories of Cooperation amadNations: Strengths and Weaknesses”, 1992, p. p.
468.
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in chapter 1. The relevant categories of coopearaticlude discussions, informal and
formal cooperation as well as integration, and ehdifferent types of cooperation take
place at various levels: at the international stagea bilateral level between national
governments and finally at the corporate level.

While “discussions” may traditionally not be coresidd cooperative acts, they
have the potential to contribute autual policy coordinatioff and hence are included
here as the weakest form of cooperation. More@a@ne explanation might be neces-
sary regarding the distinction between informal &wthal cooperation. While formal
cooperative action is binding and governed by s&mé of contract or treaty, the in-
formal type of cooperation is defined as being bording and not governed by such
contractual agreements.

Furthermore, as the taxonomy shows, one must lbokaperation in the broad-
est possible way to capture cooperative acts witenbroader regime. Indeed, it may
very well turn out that a high degree of institatisation of the GECF is not very im-
portant, but that cooperation among GECF membemksmegardless. Moreover, as
will become obvious in the case selection towangéseind of this chapter, it is envisaged
that the results of the analysis will demonstragaiScant variation on the independent
(study) variable, cooperation. The case selectitipvovide a more detailed discussion

of these issues.

3.1.5. Introducing the Dependent Variable: Market Power

Since it is the stated objective of GECF membemnaaimise the value of their
resources and to advance their economic intefesiagh cooperation, it is necessary to

study cooperative behaviour and to assess thetdaxt@rhich it explains natural gas ex-

¢ Keohane, 1984, pp. 51-52.
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porters’ market power. The preceding section inioedl the concepts of cartelisation
and cooperation mainly from a political sciencespective. This section will present
the economic theory approach to cooperation ameodugers and exporters. Moreo-
ver, while the description of cooperative policiegentions and acts is very useful, the
problems surrounding the measurement of cooperpavermance in IR remains.

The conduct parameter model (CPM) allows one tdyaaaboth cooperative
behaviour itself and to quantitatively estimatedtfectiveness as well. Such estimates
are useful and indeed necessary given that itng déficult to obtain solid empirical
evidence confirming that the producers in fact doperate. Estimates obtained from
economic modelling also allow one to take into agdtaot just explicit, but also antici-
patory and tacit cooperation between producerskihgnboth IR and economic ap-
proaches is expected to be fruitful for the purgoskthis research. This section will
now introduce in detail the dependent variable—magower—and it will show how
the CPM can help establish reliable estimates @f haich cooperation explains the
existence of this market power, taking into accather important factors.

The study of market power is an important subjeetfield of Industrial Organi-
sation (10)*" Economic theory shows that under competition, ®i@rkenerally’ tend
to allocate resources in such a way that ovewlal welfare(that is the combined eco-
nomic benefit to both producers and consumerseaphoducer surplusandconsumer
surplug is maximised. Competition, over time, will elinaite supranatural profitsi.e.

the difference between the market price and a $inang-run cost of production. More-

“" There is an extensive body of literature on mapkster and cartelisation. Basic intermediate theory
can be found in: Dennis Carlton and Jeffrey PerMfidern Industrial Organizationd™ edition, Ad-
dison Wesley (2004), chapters 3, 4, 5, 6 and 8.

Cento Veljanovski, “The Economics of Cartelgfnnish Competition Law YearbooX006.

Advanced theory and empirical applications candumd in:

Jeffrey Perloff, Larry Karp and Amos Goldbstimating Market Power and Strategi€ambridge Uni-
versity Press (2007), chapters 1, 2 and 3.

“8 There are exceptions: market failure occurs whegtan goods or services are mispriced by the nharke
mechanism and hence will be either overprovidednalerprovided. One possible remedy is regula-
tion.
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over, under competition, no single firm will be luEntial enough to have an effect on
the market price. If, however, a firm or a groupfioihs have market power, they are

not price takersbut insteacgrice makers

Figure 3.2: Schematic lllustration of Competitive,

Oligopoly and Monopoly/Cartel Outcome$®

price

Profit arising from cartelisation/
market power (MP)

....... monopoly (M) and cartel (K)

Oligopoly — Cournot model (C)

Profit arising from market power (MP)

perfect competition (PC)

(no supranatural profit)

0 M Q-c Q ¥C quantity

However, the welfare effects of oligopolies are emoomplicated since one must
take strategic interaction among firms into accotmi& market with only a few actors,
firms’ output and pricing decisions are interdepantd Figure 3.2 represents very sche-
matically the underlying concept. As one moves @lthre diagonal curve from competi-
tion>® to oligopoly to monopoly/cartel? one can see that more producer cooperation
leads to lower output at higher prices.

Market power is the ability of a single companyaogroup of companies to in-
crease and sustain a price that is measurably abheveompetitive market price. Such
market power can arise from at least three majorcas, which will be discussed in de-

tail in the next section. One of those sourcesiis@mpetitive collusion (i.e. a form of

“9 Figure: author.

0 With many firms.

>L With a few non-collusive firms in the market.

*2With one firm (a monopolist) or a group of firmsartel) acting as a quasi-monopoly.
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cooperationf> All else being equal, an increase in cooperatimorgy producers will
increase firms’ market power. With prices abovegloun marginal cost, this reduces
overall social welfare since the exercise of map@uer creates economic inefficien-
cies calleddeadweight losse3 he exercise of market power also increasegitheéucer
surplusat the expense of consumers, i.e. a transfer aftivéom consumers to produc-

ers takes plac¥.

Figure 3.3: Market Power of Firms®

a»
>

Perfect
competition

Oligopoly Monopoly
Many firms with a A few producers with Asingle

homogeneous high market power producer

product

Collusion and cartels are therefore illegal in mostintries with highly devel-
oped markets and sophisticated legal and institatimfrastructure. Whenever produc-
ers are caught jointly fixing prices or restrictiogtput (to raise prices), they will be se-
verely fined. However, market power exercised layest and state-owned companies in
export markets ultimately cannot be prohibited lagianal anti-trust authorities in im-
porting countries.

The Organisation of Petroleum Exporting Countri@®EC), one of the most
visible international cartels, made changes tovithg in which it influences the global

oil market in the early 1980s in response to aglegiby the GATT, the predecessor of

3 Wanwiphang Manachotphong, “Investigating MarketvBoand Collusion under Demand Change: An
Analysis of the UK Milk Market” inEssays on Applied Industrial OrganisatiddPhil Thesis, Uni-
versity of Oxford, Trinity Term 2009, p. 7.

>4 Carlton and Perloff, 2004, p. 91. and pp. 95-96.

%5 |llustration: author.
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the World Trade Organisation (WTE)The ruling prohibited joint price-setting in in-

ternational trade and hence OPEC changed its mschda exercise market power to
manipulating production quotas. Instead of agreénjintly set prices, a very similar

effect of higher prices could be achieved by redg@utput together. Despite these in-
ternational regulatory efforts, and unlike in a @émtic context, there is no effective and
comprehensive legal or regulatory recourse to exoese of market power in export

markets.

The competitive market model—in which market posennot exist—rests on a
variety of assumptions, including: a large numbiebwyers and sellers, the absence of
market entry barriers, perfect information, no s@etion costs, profit maximisation as
firms’ foremost objective and homogenous produtte economic analysis in this the-
sis will employ this model and consider the resalisan ideal type. Some of the as-
sumptions will be relaxed in the ensuing compreivensase study research. However,
three assumptions need further explanation apthis.

First, the assumption of firms as profit-maximisessomewhat problematic
since (partly) state-owned and -run natural gaspeones are the subjects of this inves-
tigation. If a government and a company are closggrtwined, the principal economic
activity does not necessarily seek to maximiseai@der value in the way a private
company would do. The company’s principal objectivay be to maximise the state’s
or the government’s benefit rather than companyitsrdr the company’s leadership—
often a small group of individuals with good congaim the government—may seek to
maximise their own short-run personal gain rathantinvest in the long-term profita-
bility of the company. Ultimately, the assumptioh standard profit-maximisation is

defensible in this case for three reasons. Fifst, government, partly or completely,

%% At the time the WTO was called the General Agreatroa Tariffs and Trade (GATT).
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owns the national natural gas company, the stadesisareholder whose profits would
be maximised under the standard assumption. Armhnse the government collects
taxes—hence tax revenue is linked to company padoce. Finally, some national gas
companies such as Gazprom have to heavily subsidisgal gas consumption in their
domestic market by accepting comparatively lowggsidHowever, those companies still
tend to be profit-maximisers in export markets imah they charge the highest possible
price—often a multiple of the artificially low dors#c price—to extract as much value
as possible.

Second, while the profit-maximisation principlgustifiable, two other assump-
tions need to be put into perspective to bettdecethe market structure in highly im-
port-dependent gas markets. The number of sebedstto be very low, hence favour-
ing oligopoly models rather than those presumingege competition. Closely linked is
the issue of market entry. Under perfect competitieere are no barriers to entry, but in
oligopolistic markets such barriers are usuallyhhigherefore, while the opposing mar-
ket models ofperfect competitiorand monopoly/cartel outcomeare theoretical ideal
types, an oligopoly more accurately reflects natges trade relationships between ma-
jor exporters and importers. Furthermore, oligogiali markets with entry barriers fa-
vour the existence and exercise of market powereMelevant details will be provided
in the ensuing introduction to the specific mod#le Conduct Parameter Method
(CPM), employed in this research.

The welfare implications of market power and awatinpetitive market struc-
tures were mentioned briefly before. While reldjveimple to estimate under the as-
sumptions of both perfect competition and monopthlg, welfare effects of oligopolies

are more complicated since once must take stratetgcaction among firms into ac-
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count. In a market with only a few actors, firmsitput and pricing decisions are inter-

dependent.

3.1.6. Measuring Market Power and Collusion in Natural GasMarkets

There is an extensive body of literature on the sueament of market power.
The approach used for the purposes of this researoased on a modified version of
the Conduct Parameter Method (CPM)The CPM was formalised by Bresnaffaim
an effort to include firm conduct into analysesnadirket power. The traditional para-
digm linked market structure (e.g. concentratianjnarket outcomes (e.g. supranatural
profits as a result of market power). This causd turned out to be weak in empirical
studies>®

Therefore, the CPM includes firm conduct—from petfeompetition to perfect
collusion—and the price elasticity of demand iniadd to the traditional market con-
centration measure. This approach was part of anatheffort labelled New Empirical
Industrial Organization (NEIO). This NEIO was aiied since some economists esti-
mated simultaneouslgonductand marginal cost which sometimes led to biased re-
sults® Yet, since we use observed or estimated pricesginz cost, demand elasticity
and market concentration and do not estimate twanpaters simultaneously, the major
criticisms of the NEIO approach do not apply here.

The CPM takes into account three sources of marketer: inelastic demand,

high market concentration and collusion. If oneirteef market power as the ability of

" Manachotphong, “Investigating Market Power andi@bn under Demand Change: An Analysis of
the UK Milk Market” , 2009, p. 7.

*8 Timothy Bresnahan, “Empirical Studies of Industrigith Market Power” iThe Handbook of Indus-
trial Organization Schmalensee and Willig (eds.), New York, Northitated, 1989.

% Perloff et al., 2007, chapter 2.

0 Manachotphong, “Investigating Market Power and@bn under Demand Change: An Analysis of
the UK Milk Market”, p. 9.
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firms to set prices above the competitive levedntlone can formalise conduct parame-
ter method as follows: The Lerner Index is defimedexpression 3.1a and relates to
market characteristics as shown in 3.1b:

Pe—MCj¢
Pyt

Ly = Xisi (3.1a)

H 6

Le===" (3.1b)

Subscripti denotes a gas producing firm andenotes time, Lis the industry-
wide Lerner Index adjusted by demand elasticigyissa producer’s share in the gas
market, Pstands for price, MCis the marginal cost, Hlenotes the Herfindahl index of
market concentration angl is the price elasticity of demand for natural gas given
import market. The conduct parameter (sometimes eddled coefficient of coopera-
tion) is symbolised by;.**

The simple Lerner Index is a measure of market poivealculates the price-
cost-margin and shows to what extent (if any) i fis able to charge prices above its
marginal cost: L=(P-MC)/P. I£ = 0 indicates that price equals marginal cost and the
firm enjoys no market powek.= 1 can only be achieved by a monopolist which enjoys
a very high degree of market power. Lerner Indexredes in oligopolistic market
structures such as in natural gas markets lie mittis closed set [0,1]. N.B. this is true
of the simple Lerner Index, but the Lerner Indexptayed in the CPM above is slightly
modified so that results will not necessarily lighin [0,1] as will become evident later.
The Herfindahl Index equals the sum of all firmguared market shares and is easily
formalised as shown below, whergsca firm’s output and X is the total market outpu

so thats denotes the market share of firm

%1 The formula is based on Manachotphong, 2009, &. 7
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N2
H=3L (%) =Xrs? (3.2)

Expressions 3.1a and 3.1b show that market poveerfiims’ ability to charge
prices above marginal cost, comes from three seufust, a high concentration in the
respective markdt; second, inelastic demamdand finally, a high degree of coopera-
tion among firms. To measure this coefficient of cooperatibmne must gather the
following data: market shares in order to assessamtration, elasticity of demand es-
timates and marginal cost figur¥&s.

Before the CPM formula employed here will be expdal in greater details, a
few words of caution are in order. First, the CPBuilt upon a static conjectural var-
iations framework, e.g. Bertrand/perfect compatiti€ournot oligopoly and monopo-
ly.”® These are one-period frameworks in the field otrial organisation with dif-
ferent assumptions as to how firms interact. InBleetrand model, firms set prices ra-
ther than output. Another assumption is that fifat® no capacity constraints. The out-
come of the Bertrand model is the same as undepetition where price equals mar-
ginal cost* The Cournot model often assumes that companieiipeoa homogeneous
product at constant marginal cost. Firms in ther@ouframework will base their deci-
sions on output rather than price after they hawresicdered the possible reaction of rival
firms. It is a non-cooperative oligopoly outcomeicBs and output levels will fall be-
tween the competitive and monopoly outcomes astithted in Figur®.2°%°> A monopo-
list (or a group of firms that cooperates perféctiyll maximise profits where marginal
cost equals marginal revenue. Since a monopolcasfa different marginal revenue

curve than firms in a competitive market, the otitpill be even lower than under the

%2 |bid., p. 8.

% Ibid., p. 10.

% veljanovski, 2006, p. 16.
% |bid.
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Cournot framework while the price level will be evieigher®® Since it is impossible to
ascertain the actual decision rules of firms, which game they play in an oligopoly
situation, these well-studied models are a solgisfmr measuring market power.

A second caveat is that the CPM does not incluéeygeossible factor that may
influence market power. For example, market engnyiers could be a reason for firms’
supranatural profit’ Manachotphong cites a case study which suggeststtte con-
duct parameter understates collusion if the thoé&ntry by [new] suppliers is not ac-
counted for.?® This is something to bear in mind with regard &s gnarkets and it is a
factor that will be studied subsequently in the &g analysis of factors not consid-
ered in the model. While new pipeline gas suppieay not enter a market easily, those
consuming countries which possess LNG regasifinat@sminals could receive some
flexible, uncontracted LNG shipments from new sigigl relatively easily. While this
possibility of LNG supplies may understate collusi@among producers, the opposite
may be true if there is concentration not just aghsappliers, but also among buyers.
These issues will of course also be addressedeirtahtextual analysis following the
economic calculations in each case study.

A full derivation of the CPM model is to be founuthe appendix of this chap-

ter. The formula at which we arrive is the follogin

Here, subscript (as before) stands for time. Henceigtthe Herfindahl index of
market concentration at timievhile Ly andd; are the market-wide Lerner Index and the

conduct parameter &t The conduct parametér = 0Q/dq;, as defined by Manachot-

% Carlton and Perloff, 2004, chapter 4.

7 Manachotphong, “Investigating Market Power and@dbn under Demand Change: An Analysis of
the UK Milk Market”, 2009, p. 10.

% Ibid., p. 44.
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phong, “measures how much output of one [gas pexdimcatters to the total output of

the industry [in a given marketf*The conduct parameter can range from zero to 1/H.

Spectrum of Possible Conduct Parameter Outcomes
6=0 0=1 0=1/H

Non-collusive

oligopoly (Cournot) Perfect Collusion

Perfect Competition

A conduct parameter of zeré £ 0 =0Q/2q;;) implies that an output change by
one gas suppliers does not affect the total outpaitmarket. If a firm changes its output
and the total output of the industry changes bycixahe same amount, thén= 1 =
dQJoqr. This is the Cournot oligopoly outcome without pecation’® Lastly, what
would happen if there were perfect collusion ampraglucers?

“An X percent increase in [a firms market share]gwould result in arx per-
cent increase in the industry’s quantity][J* One can therefore conclude that produc-

ers have achieved perfect collusion if the congracameter equabts= 1/H.

1 00,
oV e 2
Le st & 04q;

i

% Ibid., p. 46.
70 |bid.
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This analysis—whether and to what extent collus@plains market power—
has been completed, the economic welfare implinatiwill be considered. Prices above
marginal cost imply both an economic efficiencyddeeight loss) and an economic
rent that accrues to producers at the expensensiiogers. Both will be discussed in the

relevant case study chapters and chapter 7.

3.1.7. Data Requirements for CPM

The data requirements for the Conduct Parametenddedre considerable. Nat-
ural gas import prices and quantities in the impgrimarket are necessary. Further-
more, estimates of the price elasticity of natgas demand in the importing country
will be needed. Moreover, the CPM analysis requitais or estimates of gas produc-
ers’ long-run marginal cost (LRMC). Price and masagicost data allow one to calculate
the price-cost margin or Lerner Index. Quantitiegas consumed are essential for the
analysis of market shares and the Herfindahl Irafenarket concentration. Finally, the
price elasticity of gas demand is the third impotrtzariable.

The idea is to obtain reasonable estimates frorablel sources in cases where
precise, official data is not available. It is,eaftll, better to be approximately right in-
stead of being “wrong with infinite precisio”In cases of approximate estimates, sen-
sitivity analyses will be carried out.

Prices.Prices for each case study are available fronouarsources. The Inter-
national Energy Agency (IEA) publishes pricing detdEnergy Prices & Taxes” quar-

terly in addition to maintaining a database on ratgas prices. The magazine World

2 Nassim TalebThe Black Swan: The Impact of the highly ImprobaREndom House, 2007, p. 74.
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Gas Intelligence (WGI) and the consulting fifphatts also regularly publish data on
natural gas prices. Furthermore, the German Minitithe Economy publishes month-
ly gas price dataMonatliche Erdgasbilanzfor Europe. Moreover, the gas industry da-
tabase Cedigaz provides detailed pricing data.lllgjr@ome academic papers and press
reports on natural gas contracts and prices magppropriate care is taken — be useful.
The appropriate sources will be consulted for ezade study.

Quantities. Market shares of natural gas producers in impepeddent coun-
tries can be calculated on the basis of widelylakke data from the annual BP World
Energy Statistics and the Cedigaz database. Thkemsinares based on the 2008 fig-
ures have already been calculated in Chapter 2.

Data on marginal cost—the cost a firm incurs for producing an additional
unit—is notoriously difficult to obtain. Often, firxs themselves only have a rather
vague estimate of their own products’ marginal cdsbse who do not have access to
firms’ internal data, face an even more delicask teoncerning the estimation of mar-
ginal cost. Yet, there are a variety of MC estimdte natural gas production, e.g. con-

cerning Russia. A World Bank paper included théfeing cost components:

Estimating Long Run Marginal Cost for Pipeline-Delivered Natural Gas
The following components make up the calculatiorthef undiscounted long
run marginal cost of natural gas:

1. Exploration costs (if applicable — depends on wéettroduction comes
from existing proven reserves or not).

2. Upstream development costs. (Development costsestimated in the
range of ...$to ...$ per tcm.)

3. Transmission costs. This includes transportatiothéupstream and mid
stream sectors up to the exporting countries’ bordehe long run mart
ginal cost associated with trunk transmission gasslis estimated at
about $.../tcm per 100 km.

4. Distribution costs. These costs only occur the pecoty country’s domes
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tic market and are not applicable here.

Source: Adapted from Tarr and Thomson.

The appropriate long-run marginal cost is in m@stes composed of production
and transportation cost. Including the transpatatiost up to the importing countries’
borders is preferable since it enables one to ibetimpare market power estimates
across cases. For example, Tarr and Thomson estin@zdzprom’s average long-run
marginal cost in 2003 to be $35 to $40 per fém.

Similar analyses will have to be carried out fonest producing countries and
firms, such as Sonatrach of Algeria, the Nation&lGdoperation of Libya and the Na-
tional Iranian Gas Export Company and others. Tdwva figures for Gazprom Export
are still fundamentally valid, but one needs tooact for overall changes in production
cost. The energy consulting firm Cambridge Energgdarch Associates (now called
IHS CERA) publishes two natural gas production dodicators called the Upstream
Operating Cost Index (UOCI) and the Upstream Chgitst Index (UCCI). Hence, in-
stead of creating a completely new marginal castnase for Gazprom, the 2003 World
Bank figures can be updated by applying one ofd¢ha® indicators to account for cost
inflation in the subsequent years.

Some economic models for exhaustible natural regesumaintain that deple-
tion costcomponent ought to be part of the accurate lomganarginal cost estimafe.
This would take into account the fact that non-vesigde natural resources can only be
produced once and therefore producers face a tfi@s-to whether to produce a given

unit of the resource today or in the future. Howevthe size of thedepletion premi-

" Tarr and Thomson , 2004 , p. 1181.
Tarr and Thomson do not include transmission dostween the Russian border and the importing
country’s border. This will be added for the pupa$ this analysis.
74 | i
Ibid.
5 Ibid., p. 1180.

91



um’®is inversely related to the size of the reser@ésce more than 80 years of reserves
remain and there are prospects for new discovetesdepletion premium would be
close to zero in the case of RussiaTarr and Thomson add that “empirical research
has cast doubt on whether a depletion cost shaladded to the LRMC, since it has
shown that real prices of exhaustible resourcesh@walue of a unit of the remaining
resource) have not persistently increased ovemp#st 125 years. The empirical evi-
dence has shown that new discoveries and techwalogrogress have significantly
mitigated the effects of finite availability of n@mewable resources on their scarcity for
production and consumption activitie.”

Elasticity of natural gas demand.Apart from the market concentration and the
Lerner Index, the conduct parameter method requiaés on a product’s price elastici-
ty. “Economic theory says that as energy prices, ise quantity of energy demanded
will fall, holding all other factors constant. Eamic theory also suggests that consum-
ers’ demand for energy is less sensitive to pri@nges than the demand for many oth-
er commodities. Economists define consumers’ Sgitgito price changes as a meas-

ure of price elasticity”® One can calculate the price elasticity of demanfbtows:

_ %AQ
= yap

where%A Q is the percentage change in quantity of naturaldgananded and
%A P is the percentage change in the natural gas [Bioeec,, is a ratio of two per-

centages, it is not expressed as a specific umitezsure. There are two major types of

"6 Often also called ‘user cost’ or ‘scarcity remt'the literature on resource economics.

" Tarr and Thomson, 2004, p. 1181.

8 Tarr and Thomson, 2004, footnote no. 16, p. 1180.

¥ Mark Bernstein and James Griffin, “Regional Di#faces in the Price-Elasticity of Demand For Ener-
gy”, RAND Technical RepgrBanta Monica, 2005, p. 2.
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demand elasticities: inelastic and elastic. Inelad@mand ranges within absolute values
of 0 and 1 while the elastic range starts at altsolalues greater than 1. Moreover, a
distinction is often made between short-run eléagti{defined as demand response peri-
od of one year or less) and long-run elasticity tipically includes a range from one to
ten year$? Elasticity estimates for each case study will iscussed in the relevant

chapters.

3.2. Case Selection

Table 3.1: Share of Gas Consumption met by Net Imporfs

by Importing Country, in 2008

comey ot oy e
Europe Asia Pacific
Finland 100% Japan 98%
France 100% Taiwan 94%
Belgium 100% South Korea 92%
Turkey 100% Singapore 90%
Switzerland 100%
Spain 100% Others
Ireland 100% Brazil 44%
Portugal 99% India 26%
Czech Republic 99% Thailand 23%
Italy 99% Mexico 19%
Greece 98% UAE 14%
Slovakia 98% United States 13%
Hungary 96% China 6%
Lithuania 95%
Bulgaria 95% Countries highlighted bold:
Germany 88% Large GECF market shares
Austria 85%
Poland 71%
Romania 31%
28%

United Kingdom

8 Douglas BohiAnalyzing demand behavior: a study of energy aliists Johns Hopkins University
Press, Baltimore, 1981, p. 159.
8. Table & calculations: author; data: Cedigaz daaba009.
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Having discussed a wide variety of theoretical amadhodological issues, the fi-
nal major step is to select cases of natural gaduser cooperation. Mahoney and
Goertz point out that “qualitative researchers Ugustart their research by selecting
cases where the outcome of interest occurs (thesesare often called ‘positive’ cas-
es).” This is not unusual, they continue, sincéé€Jtresearch goal is the explanation of
particular outcomes™®

The first step of the process—before cases caeleetesd—is to define the case
universe according to Brady and Collf&rThe case universe of ‘positive’ cases in-
cludes all possible instances of the subject undesstigation. For the purpose of this
research, that will include highly import-dependgas-importing countries, which have
a relatively limited number of foreign gas supg@iend inelastic demand for natural
gas®® In other words, the structural conditions in tleses are conducive to enabling
(foreign) gas suppliers to exercise market power laence the ability to extract eco-
nomic rents. Table2.2 shows the dependence on gas imports of all rmggs-
consuming countries.

The situation of the exporters is illustrated belowFigure2.7. The case uni-
verse includes all trade relationships in whichagtgrs shown in Figur2.7 have large
market shares in the importing markets listed inl@a.2.

Selecting particular cases from this case univisrsiee second important st&p.

One must perform two tasks here. First, two ‘pusiticases need to be selected in

8 Mahoney and Goertz, “A Tale of Two Cultures: ContragQuantitative and Qualitative Research”, 20086,
p. 239.

8 H.E. Brady and D. CollieRethinking Social Inquiry: Diverse Tools, Sharear8ards Rowman and

Littlefield, New York, 2004, p.107.

8 As Table 1 in Chapter 2 showed, demand is relgtimelastic in both European and East Asian gas
consuming markets. These two regions also are tist inport-dependent ones too as Table 1 in this
chapter shows.

% Brady and Collier, 2004, p. 112.
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which cooperation among GECF members is possillérateed the stated objectite.
This is important, because, as argued before,afwaishes to “explain certain outcomes,

it is natural to choose cases that exhibit thoseoooes.?’

Figure 3.4: Natural Gas Trade: Net Exporter$®

Net Exports via Pipeline and as LNG in 2008, in bcm
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Second, in order to corroborate evidence that aadipa is in fact an important
factor explaining the existence of market poweseegchers ought to choose one or
more ‘hegativecases to test their theories” as Wellhe hypothesised ‘negative’ case
will focus on a gas-importing country in which GE@fembers cannot cooperdfeyut

where the other producers could still secretly evage (i.e. collude) to achieve market

8 Two cases will be used in order to test whethepeoation among GECF members is an explanation
for market power in more than just one instance.

87 Mahoney and Goertz, “A Tale of Two Cultures: ContragQuantitative and Qualitative Research”, 20086,
p. 239.

8 Chart: author; data: Cedigaz database, 2009.

89 11;

Ibid.
% Because the country’s supplier base consistsssftiean two GECF member countries.
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power. Should the CPM results show collusive cohduthe first two (‘positive’) cas-
es, but non-cooperative conduct in the ‘negatiase; one can infer that GECF mem-
bership is possible explanatory factor for markawer in the positive cases. If the con-
duct parameter shows collusive conduct in both'bsitive’ and the ‘negative’ cases,
GECF membership will be insignificant in terms @pkining market power. The case
selection matrix in Figurd.6 illustrates this point.

The positive cases will be drawn from Figur@5, which shows those gas-
consuming markets that receive a significant sbatheir imports from GECF member
countries. One can only attempt to measure wheBtCF exporters achieve market
power through their stated objective of cooperatiothose trade relationship in which
GECF exporters actually aim to cooperate. The smlecases are Turkey for the Euro-

pean market and Japan as the East Asian’tase.

Figure 3.5: Gas Importers’ Dependence on GECF Suppliet$

Share of Net Gas Imports and Consumption coming {l8BECF Member Countries, 2008

France . —
Germany  ——————
Japan — e
; M Share of Net imports
South Kore: | ————

Spain —
Italy —
Eifeze: —
T | ————
POt | | ———
0% 20% 40% 60% 80% 100%

L Europe and East Asia is where most import-depergisiconsuming countries happen to be.
92 Chart & calculations: author; data: Cedigaz databa009.
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The negativecase could be any gas consuming country, in wimalket power
Is expected to be prevalent, but in which GECF Bergpdo not and cannot cooperate.
The relevant ‘negative’ case here is Germany, wisi¢h be found is Figurg.5 as well.
There is a significant degree of dependence onngasrts from a single GECF suppli-
er: Russia. Given the lack of other significant GE€Lippliers in the German market,
cooperation among those exporting countries cataketplace. Yet, given the existence
of market power, there have to be credible explanatother than GECF-driven pro-
ducer cooperation. Hence, the cases will be selantehe independent variable “coop-
eration among GECF members” (possible in the fwst cases, but not in the third) to

determine the significance of the GECF.

Figure 3.6: Case Selection MatriX’

Degree of market power
Low high

. competitive market . Hypothesised ‘negative’ cases

. lessthan two GECF suppliers— hence
c . e.g. United States cooperationamongthose exporters
K] % nonexistent or negligible
=
[
o . e.g. Germany, Belgium, France
o
o
o}
O
—
(e}
]
v <
- ()] . i e ’
E!JD = +  competitive market «  Hypothesised ‘positive’ cases
(]

+ noknownexamples *  e.g Turkey, lapan,ltaly

Two final observations concerning this case selactire necessary. First, while

import dependence is an important energy poliaydsa many Eastern European coun-

% Figure: author.
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tries and while there are concerns about Russ@aliigal and market power in these
countries, they are not relevant cases for thisaeh. Russia’s gas export monopoly
Gazprom dominates natural gas markets in EasteropEan countries. If one supplier
has close to 100 percent market share, coopernatioot possible since that supplier is
already the quasi (or actual) monopolist.

Second, the case selection carried out here idba@sestates rather than other
units of analysis. While it is fashionable to @it the state-centric nature of the IR lit-
erature, the approach taken seems appropriateviordgasons. The first reason is that
the respective state and the relevant organisat@orting natural gas are closely
linked. While one might mean Sonatrach, Gazprom@athr Petroleum, one might as
well refer to Algeria, Russia and Qatar insteadeitne national government and those
companies are often intricately linked and state@avas will be shown in the detailed
empirical description in the relevant case studgptérs. UsingsonatrachandAlgeria
interchangeably is therefore not necessarily ewiddor inappropriate state-centricity,
but instead shows merely a pragmatic approachmasgcs. This of course cannot be
an excuse for vague definitions and analyses, whralgs me to the second reason.
While the case selection was carried out on théslidsstates, the actual research and
analysis will be much more detailed and diverseluating studies of the corporate lev-
el, the national government level and internati@rghnisations. Hence, potential criti-
cism of a state-centric analysis is not justified.

This chapter concludes all preparations for thee stady research. Chapter 1
provided a general introduction to the subject eratChapter 2 gave an overview of
natural gas reserves, production, trade and tratadjom including many relevant statis-

tics. Chapter 3 provided a detailed theoretical amdhodological background as well
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as the case selection that set the stage for tdepth case studies in the subsequent

chapters.
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3.3. Appendix

Derivation of the Conduct Parameter Model

The conduct parameter model is based on the fdibomula (introduced as expression

3.1. in the chapter). This expression needs sontiesiuexplanation.

L Pt - MClt Htet
= E Y = —

i

First, one needs to derive the equation and wethéh solve fo. Based on
Manachotphong’s work, we assume — as stated befohat firms are profit-
maximisers’* That means they will sell at the point where meagjicosts equals mar-
ginal revenue. Under competition, price equals mafgevenue, hence firms maximise

their profit where price equals marginal cost.
HéaXT[it =(Pc(Qr) — MCi)qi (3.3)
it

Here, subscript stands for gas producing firm ahis time,n;; is for gas firmi’s
profit att. Being a function of Q the total market quantity,; Btands for the average
price for natural gas in a given market. The maigaost of gas producerat timet is
denoted by M¢ while quantity of gas delivered by gas compaayt is symbolised by

gi- Therefore:

0P, 0Q;
0=PF+ (Qitwﬁ) — MCy
t it
PerMCie - g, x Qe 0%y 1y & (3.4)
Pt Qe 0Qt 0qiy P Q: '

% Manachotphong, “Investigating Market Power and@ibn under Demand Change: An Analysis of
the UK Milk Market”, 2009.
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Pt_MCit: 0P, Q: 00Q: qi

—_ _x_ —

P, 0Q: P 0qir Q:
H_} \_Y_l

—1/& Sit

The term on the left-hand side is the Lerner Indehich was introduced earlier.
The term on the right-hand sidgis the elasticity of gas demandtands; is the mar-

ket share of gas firmat timet.

Sy ———— = — S: J— _— S:
- o Py - o & 0q; *

2 2

— Y. g2 x L x99
Le= LS % 9qit
\ ] w_J (3.5)
H, O
H.0 &L
Ly =— ad solving for 0;: 0, = _tt
€t H,
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Chapter 4
Case Study: The Turkish Gas Market and its Supplies

4.1. Introduction and Background

Turkey is one of the most interesting and relewase studies of market power and the
effects of producer collusion and cooperation aogs: It has a negligible amount of
domestic gas resources and—among highly importribgre countries—it is one of
the larger markets as the case selection in ch@xbowed. As Figurd.1 shows, natu-
ral gas has become one of the most important amdlsinput into power generation in
Turkey since its consumption—and hence imports ftbenSoviet Union—first started

in mid-1980s.

Figure 4.1: Total Primary Energy Supply (2008)

M Wowtl T "
.

— Other {3%:)

*other: nuclear, hydro, geothermal, solar, comialistand renewable waste

Moreover, Turkey’'s natural gas market is also egéing from a geographic
perspective and due to its prominent role in getpal debates on transit options for
Middle Eastern, Caspian and Russian gas for dedsé¢o Europe. Turkey is surrounded
by, and in the vicinity of, nearly all major natugas reserve holders and many of the

top producers in the world. Moreover, unlike gasstoners in Western Europe and

1 |EA Natural Gas Information 2010, 1V.335.
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North America, Turkey is also close to a large neamtf gas-producing countries with
most attractive economics of gas production, owelst cost structures. What is more,
the distances between those producers and theshubkirder are comparatively short,
which also keeps down another important part ofittygort price: transportation cost.
Finally, another fortunate factor is Turkey’s loogastline and hence access to both the
Black Sea and the Mediterranean, which enablesdbatry to diversify its sources of
gas and other forms of energy even more. Givenatigy of favourable circumstances,
which many other highly import-dependent gas consgroountries lack, Turkey could
have built (and still has the potential to buildha@ural gas market with many diverse
and competing sources of low-cost supply. Evidergtf/this case study in this chapter
will show this has not happened. Turkish importesi presented in Table6 are some
of the highest import-dependent countries faceajlgb

The first section of this chapter will examine {h@eign) supply side—the up-
stream and midstream part of the gas value chaitoupe Turkish border—and the
demand side, i.e. the domestic part of the midstreamponent, as well as the different
purposes for which gas is used at the downstreahoethe chain. The major players
on the exporting side will be introduced and vasigolitical and economic factors will
be described. The focus of this case study imtmwer to which extent prices are ex-
plained by producer collusion and anti-competifpractices. The second section will
hence analyse existing evidence and patterns gfezabon among Turkey’s suppliers.
However, to fully grasp the influences on pricinglanarkets one must look at various
other factors apart from cooperation and collusiehich will be done in section three

and four.
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Figure 4.2: Natural Gas Pipeline Network in the Blak Sea Region

Source: IEA Natural Gas Information 2010, 1V.6
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4.1.1. History and Overview of Turkey’s Sources of NaturalGas Supply

Since there has been virtually no domestic prodaati Turkey, one must examine the
foreign producers and the importing arrangement&éyuhas in place in order to un-
derstand the supply side. Figut€ shows the geographical context in which Turkish
natural gas trade relationships take place.

In 1984, the Turkish government signed an interguvwental agreement (IGA),
which has been the dominant form of negotiatinggterm natural gas agreements,
with the Soviet Union. Two years later, the firshd-term sale and purchase agreement
of 25 years was signed between Boru Hatlari iledPdiasima AS (BOTAS), Turkey’s
state-owned pipeline company and the Russiansidtheannual volume of gas deliv-
ered to Turkey from the Soviet Union in 1993, seaks after the commencement of op-
erations, reached about 6 bémfter the fall of the Soviet Union, the successbthe
Ministry of Gas Industry of the Soviet Union, Gaapr, continued to expand gas deliv-
eries to Turkey. In 1997 Gazprom and BOTAS agredaddrease gas supplies by 8 bcm
per year starting the following year as can be sedrable4.1. That gas would also be
delivered via the conventional West lih&iven strongly increasing demand for gas,
Turkey and Russia also made a second agreemefi9ih & 25-year contract to deliver
additional volumes of up to 16 bcm per annum thhoagew pipeline, to be construct-
ed on the seabed of the Black $dar this pipeline, known as Bluestream, a joint-ve

ture was established by Gazprom and ENI, the itajes company.

Z Tamer Cetin, “Institutional Change in the TurkShergy Markets”, in T. Cetin, F. Yilmaz, edsnder-
standing the Process of Economic Change in Tyfkeya Science Publishers, 2010, p. 302.

% Via Ukraine, Moldova and Bulgaria, see Figure 2.

“ Bilge Hacisalihoglu, “Turkey’s natural gas poli¢¥nergy Policyno. 36, 2008, p. 1870.
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Table 4.1: Natural Gas Sale and Purchase Agreements, 198609

Volume Duration
Agreements Date of Signature
(bcm/year) (Years)
Russian Fed. (Westward 6 14 February 1986 25
Algeria (LNG) 4 14 April 1988 20
Nigeria (LNG) 1.2 9 November 1995 22
Iran 10 8 August 1996 25
Russian Fed. (Black Sea 16 15 December 1997 25
Russian Fed. (Westward 8 18 February 1998 23
Turkmenistan* 16 21 May 1999 30
Azerbaijan 6.6 12 March 2001 15

*not operational

“In August 1996, Turkey signed a 25-year natura gale and purchase agree-
ment with the Islamic Republic of Iran [...§. The supply of gas was supposed to start
at 3 bcm annually to reach 10 bcm a decade labex fifst volumes of gas between the
National Iranian Gas Export Company and BOTAS istgrflowing in December
2001/ As can be seen in Tabliel, Turkey and Turkmenistan signed a long-term con
tract in 1999 to bring a significant amount fromrkmenistan’s huge gas fields to the
Turkish market. As of the time of writing (2011hjs agreement is still not operational,
mainly due to unresolved border disputes betweakmenistan and Azerbaijan in the
Caspian Sea. Moreover, Gazprom has snapped upicaghivolumes from Turkmeni-
stan, which are sold through the Gazprom pipeliewvark rather than going directly

from Turkmenistan to other countries. This has nakether quantities of non-Russian

® Graph: author; data: BOTAS Petroleum Pipeline Camyp “Natural Gas Sale and Purchase Agree-
ments, 1986-2009". Accessed on 21 April 2011: wvotas.gov.tr.
® Cetin, “Institutional Change in the Turkish Enefggrkets”, p. 302.
7 .
Ibid.
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supply to Turkey and Europe off the markeinally, an agreement with Azerbaijan

was signed in 2001 to supply 6.6 bcm annually tokédy SOCAR, the Azeri state-

owned oil & gas company, started delivering gasnfithe giant Shah Deniz offshore

field in the Caspian to Turkey in 2007.

4.1.2. Natural Gas Infrastructure:

International Gas Pipelines and LNG Terminals

The Romania-Bulgaria-Turkey Pipeline has a capacity of 17.85 bcm
per year, The pipeline (sometimes referred to “Westward iiig&) car-
ried some of the first gas from Russia to Turkeyparticular to the Is-
tanbul and north-western region of the countryislidentified in Fig-
ure4.2 as the red line coming from Russia via UkraMeldova, Roma-

nia and Bulgaria.

TheTabriz—Ankara Pipeline connects Iranian gas fields around Tabriz
with the Turkish capital. It was commissioned ifD20is approximately
2577 kilometres long and can carry up to 14bcm atyptf It can be
identified on the map as the solid red line runrfnegn Tabriz via Erzu-

rum to Ankara.

TheMavi Akim Pipeline (also known as Blue Stream) has a total capac-
ity of 31 bcm per year but has been operated veddivib that volume

since it was commissioned in 2083t connects Dzhubga in Russia with
the Turkish port city Samsun via a subsea pipaméhe floor of the

Black Sea as can be seerrigure4.2. A second pipeline, Blue Stream I,

may be developed right next to the existing oraécoming years.

8 China now also receives gas from Turkmenistanfdrufomestic consumption rather than for (higher
priced) resale in Turkey or in Western Europeanketst

° Unknown Author, “Turkey Country Analysis Brief’,nited States Energy Information Administration
(EIA). Accessed on 10 April 2011: http://www.eiaedgov/countries/cab.cfm?fips=TU.

%pid.
" bid.
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* TheBaku-Thilisi-Erzurum Pipeline (BTE and sometimes called South
Caucasus Pipeline, askigure4.2) is the most recent addition to Tur-
key's pipeline infrastructure after its completior2006 it started deliv-
ering gas in 2007. Its capacity is close to 30bamually and it is
sourced from Azerbaijan’s giant offshore Shah Deéfiield.*? Due to po-
litical conflicts and disagreements with ArmeniayKey and Azerbaijan
decided to take a detour and build the pipelineGaargia rather than the

more direct route via Armenia.

LNG Terminals: Turkey's state pipeline company BOTAS has been op-
erating the LNG Regasification Terminal at Marm@raglisi since the

late 1980s when it started importing LNG from AligeiThe terminal is
next to a combined-cycle gas turbine (CCGT) povantahat is also be-
longs to BOTAS: A second regasification terminal, owned and operat
by EGE GAZ, a private company, is located neainbdestrial city of

Izmir and started operating in 2088Both terminals are shown in

ure4.2 as red dots.

Table4.1 showed the agreements signed between Turkelienearious suppli-
ers. All agreements reach taken together about B8 annually according to data
from BOTAS. This by a long way exceeds Turkey'suattonsumption of 36.6 bcm in
2008 for examplé® (A detailed break-down of production and consuppttan be
found in Appendix Tabld.2 of this chapter.) Tabk2 shows actual import quantities
from 2007 to 2009, broken down by country of origimd mode of transport. As men-
tioned, the agreement with Turkmenistan is not aanal, which explains up to 16
bcm of the gap. However, supplies from almost ewdher supplier — except for Alge-

ria and Nigeria are also well below their full cajpa A simple explanations for this is

2 Ibid.

'3 Unknown Author, “The Global Liquefied Natural Glsrket: Status and OutlookEIA Analysis Pa-
per, December 2003. Accessed on 10 April 2011:
http://www.eia.doe.gov/oiaf/analysispaper/globaparters.html.

1 EGE GAZ A.S., Corporate website. Accessed 5 May126ittp://www.egegaz.com.tr/en/about.aspx.

!5 |EA “Natural Gas Information 2010”, p. 336.
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that Turkey, expecting even stronger domestic deimaigned up for too much con-
tracted gas and now does not need the full amount.

Table 4.2: Natural gas imports by country of origirt®

by pipeline (left) and by LNGright)
2007 2008 2009e 2007 2008 2009e
Million cubic metres Million cubic metres

Belgium - - = Australia
Canada - - - United States
Denmark - = - Other
France = - B OECD
Germany - - -
s=ly - - © Algeria 4205 4148 4487
Mexdoo ) - B Brunei - - -
Netherlands Egypt
N°.'W3V . Equatorial Guinea
United Kingdom indonesia

United States
Other
OECD

Libyan Arab Jamahiriya
Malaysia

Nigeria 1396 1017 903
Algeria = - . (0)man - - ~
Azsmeden 1= 2800 4 960 Tr?rgiad'ad and Tobago
Islamic Republic of Iran 6 054 4113 5254 United Arab Emi ?
Russian Federation 22752 22 962 19 474 Yg'r:e " B0 Enies
Other Former Soviet Union - - - - - -
Total non-OECD 30 064 31655 29 688 Total non-OECD 5601 5165 5390
Non-specified/other Non-specified/other 167 333 698
Total imports 30 064 31655 29 688 Total imports 5768 5498 6088

4.1.3. Organisation of the Domestic Sector

As is common in many gas-importing countries, th&tes has traditionally
played an important role in negotiating trade agrests as well as running state-owned
importing, transmission and distribution compani8&sich intergovernmental agree-
ments between the exporting countries’ governmantsAnkara have shaped the con-
ditions for the natural gas trade relationshipshaf past decades. While the overall
framework for trading gas was agreed by governmienssich IGAs (and hence inher-
ently political), the specific sale and purchaseeaments between BOTAS and, e.g.

Gazprom, have never been purely commercial ensapreither. This is not least be-

% |EA, “Natural Gas Information 2010”, p. 338.
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cause both BOTAS and every supplying country’s gaspany are state-owned (and
state-run) enterprises.

Ownership and operation of gas transmission systenfransportation up to
the Turkish border is principally the responsililif the exporter. Once gas reaches the
border, it is fed into BOTAS’ high pressure transsion pipeline system. "BOTAS has
enjoyed its monopoly rights on transmission as wgelce 1987. As a transmission
company, BOTAS makes transportation contracts wighorters, wholesalers, produc-
ers and exporters. It also enters into deliverytremts with producers, free consumers,
storage companies, and other transmission comparidsgppendix Figure 2 of this
chapter provides a map of the domestic gas pipsistem.

Distribution: BOTAS delivers gas through its transmission systieraughout
Turkey. BOTAS until recently had monopoly rightst maly in the transmission but al-
so largely in the distribution system, which cotssisf local low-pressure pipelines. In
accordance with the Natural Gas Market Law (NGMLMay 2001, the newly created
Energy Market Regulatory Authority (EMRA) is novsisng licenses for regional natu-
ral gas distribution. As of April 2009, there we§é distribution companies and more
than 50 city centres and 60 provinces in Turkegikex natural ga¥

Regulatory framework: “Within the framework of the Natural Gas Market
Law enacted in May 2001, BOTAS's monopoly rightsevabolished on natural gas
imports, wholesales and distribution, and EMRA wssblished* The NGML envis-
ages unbundling of the whole spectrum of the nhtgas business: import, export,

wholesale, production, distribution, transmissiol atorage of natural gas L&VBO-

7 Cetin, “Institutional Change in the Turkish Eneiggrkets”, p. 300.

'8 |EA Natural Gas Information, 2010, p. VI.60.

19 H
Ibid.

2 As Cetin (2010), p. 302. explains: “The main pupof the new law is to ‘establish a legal framédwor
for developing a fair, transparent and competitigéural gas market by separating market activities
and unbundling the BOTAS’s monopolistic structurgtie market’, to reduce state role in the market,
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TAS'’s vertical value chain is also supposed to sdpd and the NGML mandates the
privatisation of almost all business units. As 61.Q, this is true rathete jurethande
facto. There was widespread agreement among the expengiewed for the purposes
of this research in September 2010 that the lilsatabn and the privatisation of the gas
market — although very ambitious in terms of thedgassed — has hardly been put into
practice in the nine years after the NGML was pai$se2001%* Apart from “Shell be-
coming the distributor of some volume imported frRussia® in 2007 and a private-
ly-operated LNG regasification terminal in Izmietmarket is still very much dominat-

ed by BOTAS.

and to prepare the ground for the integration éoBb) natural gas market by harmonizing regulations.
In this context, NGML was an initial stage to irtt@we competition to the market and to unbundle
vertically the market.”

2L Interviews with Dr Filiz Katman, Dr Levent Ozgitrofessor Mustafa Aydin, Dr Tuncay Babali and a
US goverrment official in Ankara. The full namesbjtitles and affiliations of the interviewees dan
found in the references.

22 EIA, “Turkey Country Analysis Brief’, 2011.
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4.1.4. Consumption of Natural Gas

Turkey is one of the fastest-growing natural gaskets in the world. Essentially all of
this strong demand growth is met by equally rapghgwing imports. Table 4.3 illus-
trates this extraordinary demand growth. In 198ly 6rtb bcm were consumed annual-
ly. Twenty years later, demand had risen to moaa i/ times of the initial consump-
tion figure. That is an average annual growth ofertban 23 percent. “Turkey began to
use natural gas only for electricity productioril®87. In 1988, natural gas began to be
used for residential and commercial purposes inafsmkand continued, respectively

with Istanbul and Bursa in 1992, and then Eskisahdt [zmit in 19962

Table 4.3: Natural Gas Demand by Sector in Mcm, 1982007

Years Electricity Fertilizer Households Industry Total

1987 522 - - - 522
1988 1,034 152 0 - 1,186
1989 2759 382 7 5 3N53
1990 2,599 501 50 222 3,373
1991 2,908 485 190 547 4,132
1992 2,633 652 375 861 4,521
1993 2,595 797 549 1,011 4,952
1994 3,037 612 647 955 5,251
1995 3,857 732 1,014 1,190 6,793
1996 4,174 830 1,526 1,376 7,906
1997 5,019 761 2,041 1,899 9,721
1998 5,491 493 2,247 2,041 10,271
1999 7,950 144 2,429 1,858 12,382
2000 9,733 113 2,806 1914 14,566
2001 10,994 121 2,849 2,063 16,027
2002 11,631 496 2,973 22717 17,378
2003 13,513 469 3,944 3,012 20,938
2004 13,226 528 4,463 3,892 22,108
2005 15,435 594 5,843 4,993 26,865
2006 16,642 157 7,259 6,435 30,493
2007 19,658 - 7,836 7,569 35,064

% Mustafa Balat, “Energy consumption and economasgh in Turkey during the past two decades”,
Energy Policy no. 36, 2008, p. 123.

4 Erkan Erdogdu, “A review of Turkish natural gastdbution market“Renewable and Sustainable
Energy Reviewsvol. 14, issue 2, February 2010, Pages 807.
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Table 4.3 also shows that natural gas in Turkegyasly used in power genera-
tion (about 56 percent of the total consumptio2®@7) and in households for heating
purposes (around 22 percent in 2007) as well asdunstry (around 22 percent in 2007).
Consumption growth is predicted to remain very rgjresince new gas-fired power
plants and soaring electricity demand are likelgtioe up gas consumptidn.

Table 4.4 offers an overview of competing sourdesabural gas in power gen-
eration. It demonstrates that natural gas is thetnmportant fuel burnt to generate
electricity, followed by hydroelectric generatiaarqgund a quarter of the total input) and
coal (lignite and hard coal provide approximatelpther quarter of the input). Oil-fired
power generation has gone out of fashion and pesvielss than five percent of the total
input into power generation along with other soardéénderstanding the composition of
the market both in terms of the sectors in which igaburnt as well as competing fuels

especially in power generation is important for émsuing analysis.

Table 4.4: Share of Energy Sources in Turkish elegtity generation in 2005°

Source Energy (TWh)* Percentage
Natural gas 70.8 438
Hydroelectric 39.7 24.6
Lignite 30.0 18.6
Hard coal 13.0 8.0
Oil 5.8 3.6
Other 2.2 1.4

*TWh: terawatt-hours.

S EIA, “Turkey Country Analysis Brief”, 2011.
% Hacisalihoglu, “Turkey’s natural gas policy”, f869.
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4.1.5. Turkey’s Main Suppliers - Algeria

Algeria held approximately 4.5 trillion cubic metrétcm) of natural gas reserves in
2009, according to the BP Review of Enef§yhat figure corresponds to about 2.4
percent of all gas reserves worldwide and makesrdghe & largest reserve-holder
globally. According to the EIA, the “largest gaslfl is Hassi R'Mel, discovered in 1956
and holding proven reserves of about 85 Tcf [=2gth]. Hassi R'Mel accounts for
about a quarter of Algeria's total dry natural gesduction. The remainder of Algeria's
natural gas reserves come from associated and ssmtiated field in the south and
southeast regions of the countr3?”

Overall production in 2009 amounted to 81.4 bcmictvitonstitute 2.4 percent
of the overall global natural gas productfhis makes Algeria the sixth-largest natu-
ral gas producer in the world. Approximately 32qeert of Algeria’s gas production is
consumed domestically while the remaining volunresexported with the majority of
the exports going to European countries and Nortterdca>"

State-owned Sonatrach dominates natural gas ptioduartd wholesale distribu-
tion in Algeria, while state-owned Sonelgaz corgnatail distribution. Algeria has in-
creasingly allowed greater foreign investment i@ slector, and foreign gas producers,
including BHP-BIlliton, BP, Eni, Repsol, Statoil @i otal, have entered into numerous
partnership agreements with Sonatrach. There acepdins to allow foreign participa-

tion in the retail natural gas sector.

' BP Statistical Review of World Energy, 2010.

%8 That is, reservoirs in which only gas, but not odcurs — such fields are also known as non-aasati
fields.

29 Unknown Author, “Algeria Country Analysis Brieftnited States Energy Information Administration
(EIA). Accessed on 3 April 2011: http://www.eia.dgav/countries/cab.cfm?fips=AG.

%0 BP Statistical Review of World Energy, 2010.

3LEIA, “Algeria Country Analysis Brief’, 2011.
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In terms of transport infrastructure, Algeria hdauielies both on pipeline
transport, mostly to Spain and Italy as well agéigction of natural gas. In fact, Alge-
ria is a pioneer in developing LNG shipments and i first producer to sell cargoes
in 1964. According to the EIA, two thirds of theuriry’s exports are transported via
the Trans-Mediterranean pipeline to Italy via Sia@nd via the Maghreb-Europe Gas
pipeline (MEG) to Cordoba in Spain. The remainimg @hird of exports is shipped as
liquefied natural gas on tankers. As the world flodargest LNG exporter in the world
as of 2006, Algeria is an important supplier toKeyr and other countries in Euroffe.
Algeria is also an active and particularly forcefiémber of the GECF and as such of

interest as one of Turkey’'s GECF suppliers in tiaise study.

4.1.6. Turkey’s Main Suppliers - Azerbaijan

According to IHS CERA, Azerbaijan’s gas reservethatend of 2008 amounted to 3.5
trillion cubic meters (tcm), with 1.2 tcm alonethe Shah Deniz field® In contrast, the
figures given in the BP Review of Energy containaarower estimate of gas resources

®** While there are

of approximately 1.31 tcm in 2009 (or 0.7 percenthe world total
differences in terms of measuring the reserve base,development is clear and ob-
servable in Figuré.3, and that is the steady growth of known resemeAzerbaijan
since the late 1990s.

This development has made Azerbaijan one of thdirlgaplayers in the Caspian
region, propelling its production to 14.8 bcm in020 These figures are expected to

grow strongly as the giant offshore field, Shah i2eoontinues to be developed. In the

past few decades, it was mainly Russia and Turksteemithat supplied gas to Azerbai-

%2 bid.
% |HS CERA Private Report, 2010.
% BP Statistical Review of World Energy, 2010.
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jan. Between 2004 and 2008 Azerbaijan’s gas praslu@pproximately tripled as do-
mestic consumption increased only marginally. ®tisngly increased gas production

has made Azerbaijan an exporter for the first sthee19708?

Figure 4.3: Natural Gas Reserve Growth in Azerbaija, 1997-200%
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In terms of sector organisation, “Azerigaz, a SO€ARubsidiary, is responsible
for natural gas processing, transport, distribytiamd storage, mainly in the domestic
market. Azneft, another SOCAR subsidiary, is resfaa for exploration, development
and production from the older onshore and offsimateiral gas fields owned directly by
SOCAR. AIOC is the largest foreign joint ventureassociation with SOCAR, and is
involved in the development of the ACG oil and d&$ds and the Shah Deniz gas
field.” ®Moreover, unlike Algeria, Iran, Nigeria and Rus#aerbaijan is the only sup-

plier to Turkey, which is not part of the Gas Exjrag Countries Forum®

% Stanislav Pritchin, “Azerbaijan’s New Gas Strategiurkish Policy Quaterlyvol. 9, no. 2, Summer
2010, p. 127.

% Data: BP Statistical Review of Energy, 2010.

37 State Oil Company of Azerbaijan Republic

3 Unknown Author, “Azerbaijan Country Analysis Brigbnited States Energy Information Administra-
tion (EIA). Accessed on 7 April 2011: http://wwwaailoe.gov/countries/cab.cfm?fips=AJ.

39 Azerbaijan was not gas exporting country whenGEF was founded in 2001. It is also safe to say
that Russia has never been in favour of expandigigimership to Azerbaijan (or to Turkmenistan)
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4.1.7. Turkey’s Main Suppliers - Iran

Iran is credited with possessing an estimated 28iibn cubic metres (tcm) in 2009,
according to the BP Review of Enertf\t hence controls 15.8 percent of all world gas
reserves and is second only to Russia. Most ofdrgas reserves are non-associated
gas fields which are situated in southern Iraniartie Persian Gulf. Some of the most
important fields are: South and North Pars, Kistd Kangan-Naf! Given Iran’s diffi-
cult political situation and the existing intermmatal sanctions regime, many of the fields
have not been developed mainly because advanchdolegy and expertise usually
brought in by international oil companies (IOCslaisking.

According to the US Energy Information Administaati (EIA), consumption
was actually slightly higher than production in 80@naking the second largest holder
of gas reserves a net importing country. “Both pihn and consumption have grown
rapidly over the past 20 years, and natural ga$ten used for re-injection into mature
oilfields in Iran. [...] Iran’s natural gas exportslmbe minimal due to rising domestic
demand even with future expansion and productiomfthe massive South Pars pro-
ject. In 2008, roughly 70 percent of Iranian natgas was marketed production, ap-
proximately 16 percent was for enhanced oil recpgas re-injection, and shrinkage,
loss, and flaring accounted for about 14 percestwith the oil industry, natural gas
prices in Iran are heavily subsidised by the gowemt.** Domestic consumption of
natural gas in Iran is predicted to grow approxeha? percent per year.

As is common in major natural gas exporting coestristate-owned and state-

run hydrocarbon companies—in the case of Iran th&oNal Iranian Gas Company

given Russia’s practice of buying up Azeri gasesetl it more expensively through Gazprom’s pipe-
line system.
40 BP Statistical Review of World Energy, 2010.
“! Unknown Author, “Iran Country Analysis Brief”, Uieid States Energy Information Administration
2 (EIA). Accessed on 9 April 2011: http://www.eia.dgav/countries/cab.cfm?fips=IR.
Ibid.
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(NIGC) and the National Iranian Oil Company (NIOCare in charge of natural gas
production, the infrastructure, transmission arstriiution. What is more, Iran offers
unattractive conditions for partnerships with 10@sat is, service agreements rather
than more common production sharing agreements gP3Aence, according to the
ElIA, Repsol, Shell, Total and other IOCs have deedrom the country’s natural gas
sector.

As pointed out in the previous section, Iran is oh&urkey’s important suppli-
ers of natural gas via the Tabriz—Ankara Pipelmkeich started operating in 2001. Ac-
cording to the IEA, Iran supplied only 6 b&hof the contracted 10 bcm in 2007 to Tur-

key.

“3|EA, “Natural Gas Information 2010”, p. 338.
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Figure 4.4: Map of Iranian Oil and Gas Fields and Infrastructure*
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The contracted levels have not been fulfilled beeaof both Turkish domestic
reasons as well as Iranian issues. Turkey conttaali@ost twice as much gas as it

needed in the 2006-2008 period. But an equally mapb reason is that Iran actually

could not deliver more because of its own strongetic demand growth.

As the map presented in Figutel demonstrates, most of Iran’s gas reserves are
in the southern part of the country and in Iranfe&al Economic Zone (SEZ) in the
Persian Gulf while most of the consuming takes gdaic the populous northern part.
Iran therefore has to import gas from its northeenghbour Turkmenistan to satisfy

domestic demand. Despite being a net importereatrtbment, Iran could be one of the

4 Source: US Department of Energy.
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most important gas exporting countries in the fitbecause of its huge reserve base.
Hence the country has been a very vocal and acteraber of the GECF, expressing a

strong interest in “defending their economic ingts& with regard to gas exports.

4.1.8. Turkey’s Main Suppliers - Russia

Russia is by far the largest holder of natural rgaerves in the world. Until 2009, Rus-
sia was also the largest producer of gas in thédwéiccording to the BP Review of
Energy, Russia held 44.38 trillion cubic metresntoof gas reserves, which corre-
sponds to 23.7 percent of all gas reserves worlkelwRlissia produced 527 bcm of gas
in 2009 or 17.6 precent of the overall global pretéhn *

According to the EIA, the “the largest concentrataf production is located in
Siberia, where about 95 percent of Russia’s naggaalis produced. Some of the most
prolific fields in this area include Yamburg, Urayy and Medvezh'ye, all of which are
licensed to Gazprom, Russia’s state-run naturalkegpkration and production compa-
ny. These three fields have seen output declinescent years. In response, the compa-
ny launched the Yamal Megaproject in late 2008. idaldhlly, the Zapolyarnoye field,
commissioned in 2001, is expected to offset soméefdeclines of Gazprom’s big

three fields.*®

4> BP Statistical Review of World Energy, 2010.
6 Unknown Author, “Russia Country Analysis Brief’nited States Energy Information Administration
(EIA). Accessed on 10 April 2011: http://www.eiagdgov/countries/cab.cfm?fips=RS.
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Figure 4.5: Distribution of Explored Hydrocarbon Reserves in the Russian Federatidhi
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Except for some independent producers of oil argd gach as Lukoil and No-
vatek, state-run Gazprom dominates Russia’s gagemnagspecially in the upstream
sector. It controls 90 percent of the overall gaslpction and in excess of 65 percent of
Russia’s reserves. Moreover, Gazprom is the owndr aperator of the network of
high-pressure inter-regional gas pipelines in Ruasid it is also the sole owner of gas
storage capacit}f As the EIA points out, Gazprom is the quasi-motigpin the do-
mestic market in addition to holding the legal mpoly on exports from Russfd.Gaz-
prom and its various subsidiaries also control arahage all exports from Russia to

Turkey.

" Source: Gazprom website, www.gazprom.com/prodafréserves/. Accessed on 27 April 2011.
“8 Ruediger Ahrend and William Tompson , “Unnaturadmépoly: The Endless Wait for Gas Sector Re-
form in Russia” Europe-Asia Studiesol. 57, no. 6, September 2005, p. 802.
49 1
Ibid.
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As described earlier, Russia’s exports to Turkemmenced in the late 1980s
via the Trans-Balkan gas pipeline. Gazprom corpgoragbsite states that until 2003, its
gas could only be transported to Turkey via UkraMeldova, Romania and Bulgaria,
which incurred considerable transit fees. Hence Blue Stream pipeline allowed Gaz-
prom’s subsidiary, Gazprom Export to deliver adushél volumes of gas to BOTAS di-
rectly via the subsea pipeline through the Black Bem 2003 onward¥. Russia is also

one of the leading members of the GECF.

4.1.9. Turkey’s Smaller Supplier - Nigeria

Given Nigeria’s small share in the Turkish gas regrkhis overview will be
briefer than that of the other more significant @digrs. Nigeria possesses an estimated
5.25 trillion cubic metres (tcm) in 2009, accordittgthe BP Review of Energy. It
hence controls 2.8 percent of all world gas researel is the largest reserve holder in
Africa as well as being thé"8argest one globally. The country produced ab&ub&m
in 2008 — this only includes marketed gas, as t@epbints out, but not gas used for re-
injection in oil reservoirs for enhanced recovefjne country consumed 12 bcm in
2008, which left around two-thirds of the produntifor exports, venting, or flaring.
“The majority of the natural gas reserves are ketan the Niger Delta and the sector is
also impacted by the security issues affectingothmdustry. Projects are often delayed
or shut-in as a result of sabotage, bunkering amei@l insecurity>?

Nigeria exports her gas both via pipeline and LNM@hile exporting via pipeline
to various places in Africa is a relatively recehenomenon, Nigeria has been a major

LNG exporter for over decade. In 2009, as the Edports, Nigeria exported around

*0 Gazprom website. http://www.gazpromexport.ru/erifgas/turkey/
°1 BP Statistical Review of World Energy, 2010.
2 Unknown Author, “Nigeria Country Analysis Brieft/nited States Energy Information Administration
s (EIA). Accessed on 15 April 2011: http://www.eiaedgov/countries/cab.cfm?fips=NI.
Ibid.
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[14 bcm] of gas in liquefied form. Most of this LN®ent to Europe, including Tur-

key>* Nigeria is a member of the GECF.

>* Ibid.

124



4.2. Cooperative Efforts and Actions

This section will describe and discuss instancesoofperation among natural gas ex-
porting countries that supplied gas to Turkey dyrine period from 2001 (when the
GECF was founded) to 2008Publicly available reports and data on relevamipena-
tive policies, actions and efforts will be presehtand summarised. Moreover, insights
and data obtained from expert interviews in Turdlaging September 2010 will also be
used to shed light on cooperative acts among Tislgas suppliers.

The main focus here will be to consider a broadyeaof mutual policy coordi-
nation to realise joint gains on an internatiora&lel, the bilateral government-to-
government level and at the corporate level of ¢bentries’ individual oil and gas
companies. Most of the time, evidence for the datnplementation of cooperative ef-
forts is not available, which is why section thodehis chapter will employ an econom-
ic model to estimate the effectiveness of coopematin the desired outcome, i.e. joint
gains for producers, which in particular means gmasg or extending producers’ mar-
ket power.

An important distinction is necessary at this stdgnomists often understand
collusive or cooperative action by producers inywearrow terms. That is, producing
companies will discuss explicit collusion by aimitagfix a product’s price or to deter-
mine quantities to be sold (both of which shoulbl¢o higher revenues and most likely
profits too). Alternatively, economists will studlycit collusion, where a producer might
engage in price leadership and others follow teatll The result can be very similar to
explicit collusion and is hence problematic. Herepuch broader range of collusive and

cooperative action aimed at retaining or expanaegket power will be considered,

%5 As was pointed out in 1.11, the data-driven ecdn@malysis in section 3 will take into account the
situation from 2006 to 2008, but the descriptiom@bperative events presented here will start befor
the mentioned time frame
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including efforts to maintain uncompetitive marlstuctures and entry barriers, at-
tempts at horizontal and vertical integration atloeo measures. The taxonomy of co-
operation (Figure 4.6) was introduced in chaptemd is specified here to reflect the

results for the Turkish gas market. These resuoétsliscussed in detail below.

Figure 4.6: Cooperation among Natural Gas Exporters Turkey>®

discu“ions _ _ _
informal - _ -
and
formal side payments in other issue areas

cooperation

joint management of gas production, especially capacity expansion and pricing

asset and cargo swaps
l joint Ventures /
integration institutionalised global cartel constraining horizontal and
state sovereignty vertical Integration
Legend: Incidence of empirically evident cooperative action none few |Jffequent/systemation

4.2.1. Discussions

The first type of cooperation is discussions betwa@ducers take place at various lev-
els. These discussions can have a serious impapiteléheir informal nature. Discus-
sions at thenternational level take place among producers mainly at the mingteri
meetings of the GECF, which usually take placeasti annually. Discussions may also
take place in other fora, such as the Internatiérasrgy Forum or on the fringes of
OPEC meetings since a number of GECF members smar@@mbers of OPEC (though
not Russia, the most important GECF member in nmasgects). The most serious and

impactful discussions are likely to take place &CF meetings though, since the pur-

%8 Source: author.
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pose of the Forum and the meetings is to protechlmees’ economic interests by ex-
tracting the maximum value from their gas exports.

GECF meetings have taken place throughout the ghefitime under investiga-
tion in this thesis. Tabld.5 shows the participants of these meetings aghlights

Turkey’s suppliers, all of which attended all megs during the period of time in ques-

tion.

Table 4.5: GECF Ministerial Meetings, 2001-2008, Turkey’'suppliers in bold

Tehran Algiers Doha Cairo Port of Doha Moscow
2001 2002 2003 2004 Spain 2005 2007 2008
Algeria Algeria Algeria ,;Iggrlla
: . . . - olivia
Algeria Brunei Brunei Algeria Bolivia )

. o . Brunei
Algeria Bolivia Egypt Egypt Brunei Egypt Eavot
Brunei Brunei Indonesia | Indonesia Egypt Indonesia gypt.

. . Indonesia
Indonesia Egypt Iran Iran Eq. Guinea Iran
. . . - Iran
Iran Indonesia Libya Libya Iran Libya .
. . : . . Libya
Malaysia Iran Malaysia | Malaysia Malaysia Malaysia .
S . S S S S Malaysia
Nigeria Libya Nigeria Nigeria Nigeria Nigeria .
. Nigeria
Oman Malaysia Oman Oman Qatar Qatar
S . . Qatar
Qatar Nigeria Qatar Qatar Russia Russia RuSSia
Russia Oman Russia Russia T&T T&T T&T
Turkmenistan Qatar T&T T&T UAE UAE UAE
Norway* Russia UAE UAE Venezuela Venezuela
Venezuela
Venezuela| Venezuela| Venezuela Norway* Norway* Norway*
* *
Norway Norway Eq. Guinea*
Source: Hadi Hallouche (2001-2005 meetings)
IHS Global Insight (2007 meetind) Reuters (2008 meetimj)
* indicates observer status

In those meetings, the relevant members had anpplertunities to discuss their
objectives and strategies among each other. Ieibkgps useful to recall the GECF’s

mission, which comprises the following relevantmsiin relation to the exchange of

*" Hadi Hallouche, “The Gas Exporting Countries Forisvit really a Gas OPEC in the making@x-
ford Institute for Energy Studies Working Papers. NG13, June 2006, p. 17.

%8 Unknown Author, “Gas Exporters Stop Short of Deiolga Cartel” |HS Global Insight10 April
2007.

%9 Katya Golubkova and Dmitry Zhdannikov, “Russiasggs OPEC will not set up output quota®&u-
ters 26 November 2008.
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information:

- ‘“Identify and promote measures and processes ragassensure that Member Coun-
tries derive the most value from their gas resairce

« Promote common policies for access to capital arah€ial resources and transparency
among member countries in the exchange of cafiitahcial data, and know-how.

« Exchange information on investment opportunitiesi@mber countries>”

GECF meetings also afford the opportunity for pretucountries’ representa-
tives to holdbilateral government-to-governmenttalks on the fringes of those meet-
ings. Moreover, frequent state visits by headsovegnment and visits by cabinet min-
isters among Turkey’s supplying countries have geclion a very frequent basis be-
tween 2001 and 2008 as well. The issue of energgemeral and natural gas in particu-
lar have almost always been on the agendas of tnegtings. As the next section on
informal and formal cooperation will demonstrategneater detail, a number of specific

agreements such as memoranda of understanding (Neoté)come out of these talks.

Algerian President Bouteflika said that gas expsrtghould ‘coordinate’
their energy policies. Concerning the GECF, he edgihat the major play-
ers in the international gas markets ‘should comt their activities even
more.” Moreover, he argued that the GECF shoulaly‘a more active role’
in these cooperative efforts.

[Russian energy minister Sergei] Shmatko saidatithe that he would en-
courage members [of the GECF] to avoid competitimtween various
forms of gas and restore stability to world gaskets?

Finally, on acorporate level discussions and exchanges of information take

place as well. Some of the producers jointly owd aperate upstream and midstream

%0 GECF website, Mission of the GECF. Accessed oMag 2011:
http://www.gecforum.org/gecf/web.nsf/web/aboutgeaission.

¢ Unknown Author, “Algerian leader meets Putin as GPEC plan gains groundrhomson Financial
News Super Focyu49 February 2008. Accessed on Nexis UK on 25I/2011.

%2 Unknown Author, “Russia, Algeria say committeddngterm, oillinked gas salesPJatts Commodity
News 7 October 2010.
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projects. For example, Nigeria and Algeria “conénio discuss the possibility of con-
structing the Trans-Saharan Gas Pipeline (TSGR).2ZIB00-mile pipeline would carry
natural gas from oil fields in Nigeria's Delta r@gito Algeria's Beni Saf export terminal
on the Mediterranean® Nigeria’'s NNPC and Algeria’s Sonatrach signed anUMo
2009 to continue with the development of this jgmject. In addition to this example
of a joint midstream project, there are a varidtymstream joint ventures under consid-
eration as well. For example, "Gazprom is talkaigput co-operating across the whole
spectrum of Nigeria's gas industry,” said a seNmyerian energy industry officiaf*

Additional examples will be provided in the sectmm“integration.”

4.2.2. Informal and Formal Cooperation

This section will discuss cooperative actions bydEEnember countries at the interna-
tional, bilateral and corporate levels. e international level, several specific poli-
cies were created. The most formal one is the Faridigh-Level Group (HLG) on
pricing, which was established at th® @inisterial meeting of the GECF on 9 April
2007 in Doha. The HLG’s purpose is to “to developoanmon methodology on the
formation of gas export prices and to conduct nesean consumer market$"Mem-
bers of the HLG are deputy ministers or departmetitactors from the GECF member

countries’ governmenf§. Members emphasised “the need for expanded coopera-

%3 EIA, “Nigeria Country Analysis Brief”, 2011.
® Dino Mahtani and Matthew Green, “Gazprom Nigeriavebodes ill for the WestFinancial Times6
January 2008.
% Robert Pritchard, “Recent Developments: April 2Q@Resources Law Internationahpril 2007. Ac-
. cessed on 17 May 2011: http://resourceslaw.netfdeats/ResourcesLawGECFMeetingApr07.pdf.
Ibid.
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tion”®“within the Forum and considered the creation ofHih& an important steps to-

wards closer cooperation.

Some, especially Rafael Ramirez from Venezuelagweite frank concerning
the GECF's specific objective of extracting moréueafrom gas production and exports
by seeking higher pricé8.He also said that “we hope that this Gas Expor@ngntries
Forum will evolve toward a superior level by foauginot solely on technical aspects
but also in the coordination of policie¥.”Algeria’s minister for energy and mining
Khelil added: “There will be more coordination imetfuture. We will create a team to
see how we can move toward more coordination is, tharticularly on the issue of
price.””® The 2007 meeting in Doha was the first time GE@fated the issue of gas
pricing and pricing mechanisms in a formal way. leger, recognising the importance
of pricing formulas as an indirect price-settinglighe issue had been debated before.

Natural gas supplied to Turkey is priced in thddiel way. The price of gas is
indexed to those of close substitutes such aslpetroproducts (heating oil and fuel
oil). By selling gas at a price just below the esissubstitute, producers are able to ex-
tract the maximum rent from their sales. (The prickence not determined by the sup-
ply and demand fundamentals of the gas markethytite price of oil — and therefore,
indirectly, by the supply and demand balance ofdihenarket.) An alternative type of
price formation is to trade gas at so-called hidhghere gas-to-gas (and not gas-to-oil)
competition takes place and hence the fundamentalse gas market determine the
price. The price for immediate delivery at tradimgps is called ‘spot price’. This dis-

tinction is important to understand how producdrange (or wish to change) their pre-

®7 Kate Dourian, Geoff King and Anna Shiryaevskayaa$ OPEC cartel not in the cards for now; Russia
to chair high-level panel; expanded cooperatiomsoaf forum”,Platts Oilgram News10 April 2007.
Accessed via Nexis UK on 24 April 2011.

68 [11;

Ibid.

%9 |bid.

"0 bid.

" Such as Henry Hub (HH) in Louisiana or the Natidelancing Point (NBP) in the UK.
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ferred way of pricing from oil-indexation to spatiging or vice versa depending on
market conditions.

Figure 4.7: Oil-linked Natural Gas Import Prices v Crude Oil and Gas Spot Price¥

All converted to US$ per tcm, 2004 to 2011 (Turkisiports only up to 12/2008)
800 -

4 Turkish oil-linked
% import pricesare only
p available until 12/2008
700 . - pricesapprox. track
. crude oil with 6 month Py
600 Gas exportersseek to '-. delay, hence are closer to :'
end oil price indexation . crude oil than to the gas N
as spot prices are attractive :. spot price in 2009-2011 . .
500 - o
400

300

Gas exporters
strongly defend
oil price indexation
as spot prices collapse
200

and crude oil recovers
/ Y
\ LS “
T 7 Nz’

100 - . . X —_— .

— Average Turkish gas import price (oil indexation)

¢« e+« Crudeoil price (WTI)

o == == US Natural Gas spot price (Henry Hub)

01/01/2004 01/01/2005 01/01/2006 01/01/2007 01/01/2008 01/01/2009 01/01/2010 01/01/2011

If producers wish to maximise the economic rentytderive from their gas
sales, they would prefer to sell gas at spot pri€esgpot prices are strong and oil-
indexed gas prices are weak (because of a wegkiod). They would prefer the oppo-

site—and current practice in the Turkish market—+tthato sell gas on the basis of oil-

linked gas prices if spot prices are weak and rodgs are high.

Figure 4.7 shows the average Turkish gas impocepfiveighted by each sup-

plier's market share), the crude oil spot price §VEexas Intermediate, WTI) and the

American natural gas spot price for delivery at ieHub. Consistent with the rent-
"2 Chart: author; Data: BOTAS, 2010 and Federal ResBank of St. Louis, Economic Data:
http://research.stlouisfed.org.
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seeking behaviour described above, producers awghsto abolish oil-indexation to
raise prices of their gas exports between 2003 200¥ and subsequently, between
2009 and 2011 they sought to maintain high pricgsvigorously defending oil-
indexation of gas prices as is pointed out in Fagur.

Against Oil Indexation: In 2003 and 2004 it was widely reported that “the
Egyptian delegation has also discussed propositgnpal avenues for a move away
from indexation of gas contracts to oil pricéd.More specifically, “Egypt proposed
abolishing oil linkage and adopting a single, fixgas price, agreed on by all forum
members.” Forum members said in 2007 that “a primary GECJeailve remains to
move gas pricing away from oil indexatioff.A move away from oil indexation might
be understood as an attempt to move towards a cooneetitive market in which pric-
ing is determined by the actual supply and demanddmentals of the gas market, but
as the Egyptian statement shows, the objective iBrtify anti-competitive market
structures and to maintain high prices and henaes.r®ne of the leading voices within
the GECF, Algeria’s Chakib Khelil, argued at thé®20neeting in Doha that gas prices
should be delinked from oil prices to achieve ahbigprice for gag® He added: that
“prices up to now have been indexed to oil; theldvbias changed [...]. Now we have
solar power, wind power, bioethanol, nuclear engaf)yof that is connected to gas. Gas
now is not competing with fuel oil.* Moreover, he argued: “We don't have a balance
between gas demand and supply, we have more demaddhat is not reflected in the

gas price.” Indeed some exporters, e.g. Algeria, chose toémpht the strategy of

" Hallouche, “The Gas Exporting Countries Forunit eally a Gas OPEC in the making?”, p. 15.

" Unknown Author, “Pricing to Dominate Dialogue aa$Exporters Forum in Trinidad¥atural Gas
Week 25 April 2005. Accessed via Nexis UK on 17 Mayl 20

S Unknown Author, “Gas OPEC’ May Have Real ClouttéfAll”, Petroleum Intelligence Weekl§
August 2007. Accessed via Nexis UK on 22 April 2011

"® Dourian et al., “Gas OPEC' cartel not in the cdodsiow; Russia to chair high-level panel; expahde
cooperation focus of forum”, 2007.

7 Ibid.

"8 |bid.
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abandoning long-term contracts with oil-linked prge formulae in favour of short-
term, spot-priced sales in 2008. As energy comgyfirm IHS CERA put it: “[Algeria]
did not “renew any of its long-term contracts [iQ08] almost at the peak of global
LNG spot prices [...] but instead opt[ed] for shoperiod deals in order to cash if{.”

In Favour of Oil Indexation: In late 2008, both crude oil and natural gas spot
prices collapsed as a result of the financial acmhemic crisis. However, oil prices
(and hence oil-indexed gas prices) recovered quiwkile natural gas spot prices espe-
cially in the US remained depressed, chiefly beeafdhuge amounts of additional do-
mestic supplies from shale gas production becanadaile. Hence, gas producers
which had called for and implemented the abolishtnegnoil-indexed gas contracts
suddenly strongly advocated the reintroduction @mtinuation of the traditional prac-
tice. IHS Global Insight reports that “Algeria appe to be realigning its gas supply
strategy away from spot gas markets and specyioglampioning oil indexation in
LNG contracts.?® In negotiations, Algeria “insists on retaining-itlexation.®

Not just Algeria, but also other GECF members, Wisapply the Turkish mar-
ket, defended linking gas prices to the price of Bor example, “Russia’s state Gaz-
prom [... has] tenaciously stuck to oil-product indgan [...]", it was reported in
2009% Importantly, suppliers did not just defend oil-ix@tion individually vis-a-vis
the importing countries, but also jointly, suchRasssia and Algeria in a 2010 memo-
randum of understanding on gas pricing: “They aksaffirmed their commitment to

long-term take-or-pay gas contracts linked to aigs.

" Samuel Ciszuk, “Algerian LNG Output Plummets oedfgas, Marketing ProblemdHS Global In-
sight 11 October 2010.

8 Kash Burchett, “Spain Seeks Cheaper Gas from AgdHS Global Insight1 November 2010.

81 Unknown Author, “Last Days for Algeria's Aging LNG-ains?”,World Gas Intelligence30 March
2011. Accessed via Nexis UK, 15 May 2011.

82 Unknown Author, “Oil Link In Gas Pricing Past Bell-By Date”,Petroleum Intelligence Weeklg
November 2009. Accessed via Nexis UK on 22 April20
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The agreements were signed by Algerian oil mini3teacef Yousfi and Rus-
sian energy minister Sergei Shmatko, who was gatlarge delegation accompanying
Russia's president, Dmitri Medvedev, to the Northcan state in early October. The
two sides agreed that the existing format of logrgrt take-or-pay contracts, using oll
product prices with a minimum annual purchase qtyantas here to stay. ‘It is the sa-
cred cow,’ said Miller.®®

Moreover, Qatar, which does not deliver LNG to fThekish market, but is a
leading member of the GECF was reported as hauiegri vocal recently on behalf
of oil indexation, not wishing to see the certaioffered by such terms eroded, or allow
cheap spot prices to undercut pricier long-termpgupeals®* They key point is that
this practice is most effective if it is implemedtmintly and cooperatively, including
by GECF members such as Qatar, which do not expdtie Turkish market. It does
not constitute price-fixing in the narrow traditedrsense, but this type of joint action
with regard to determining the pricing formula lzagery similar effect of raising prices
or maintaining high prices (above their competitiegel). It is therefore an indirect
price-management tool that works if it is appligdéblarge number of market partici-
pants.

At the bilateral and corporate levels of cooperationthere are two major areas
in which Turkey’s suppliers pursue mutual policymination to maintain their market
power and hence economic rent. The first is coremkmuith Turkey’s uncompetitive,
internal gas market structure. The exporters havatarest in maintaining uncompeti-

tive, inflexible and inherently political procedgrand hence resist the gas market liber-

8 Nadia Rodova and Lies Sahar, “Algeria, Russiandlki links”, International Gas ReparPlatts, 11
October 2010.

8 Unknown Author, “Qatar pins its LNG hopes on thas, Petroleum Economisfianuary 2011. Ac-
cessed via Nexis UK on 22 April 2011.
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alisation laws the Turkish government passed ifll3®Such structures are more easily
exploited given the absence of other Turkish doimdisins, which would have to seek

more competitively priced gas in order to take awarket share from the dominant
firm BOTAS. Moreover, given that BOTAS is governmewned and has a close rela-
tionship with the political elite, it is easier fexporters to strike political deals. That, of
course, would be much less feasible if there weseyrsmaller, competing firms. Yet,

the Natural Gas Market Law (NGML) of 2001 seeksteate exactly that: a more di-

verse and competitive market. To that end, BOTAS lbeen required by law to relin-

quish market shares in the Turkish market (“gasas#® programme”) and also not to
sign any new contracts with foreign suppliers uitgilmarket share is below 20 percent
in 2009. Specifically, BOTAS was mandated to sélVal(or more) of its supply con-

tracts with Gazprom and other suppliers annu8lljhat is the de jure situation, but de
facto almost nothing has been implemented in time ryiears after the NGML was

passed’ In part, this has been due to BOTAS' reluctancehange. Yet, another sig-

nificant factor in this has been strong oppositmnthe part of the GECF exporting

countries.

Reuters reported in early 2005 that “Russia and #i@ refusing to accept the
sale of import and wholesale contracts by stateeslnmatural gas company BOTAS. As
part of BOTAS' gas-release plan, the company nmasister contracts worth 64% of
consumption to the private sector. This is equatdotracts of over 16 Bcm per year
from Russia and Iran, as well as LNG consignment®mf Algeria

and Nigeria. However, Russian and Iranian officisdse said that they refuse to deal

% One of the events that prompted the creation®f3BECF in 2001 was the European Commission’s gas
and electricity market liberalisation and privatisa legislation, which GECF members have sought
to prevent and stall ever since.

8 Unknown Author, “Turkey's gas release programmg fimally be under way European Gas Mar-
kets - The HEREN Reppft9 December 2005. Accessed via Nexis UK on 2 REGiyL.

87 Interview with Dr. Tuncay Babali, Energy Experurkish Ministry of Foreign Affairs, Ankara, Sep-
tember 2010.
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with the private market. Russia and Iran's refusairansfer the contracts effectively
blocks liberalisation proceeding®"This is an additional example of joint policy by
producers to resist changing market structures radsva more competitive approach
that would reduce suppliers’ market power and heeots.

Throughout 2005 and afterwards Turkey's suppliershsas Nigeria’'s NNPC,
Algeria’s Sonatrach and Iran’s NIOC have continte@ppose the liberalisation plans
in Turkey. Only one player changed its strategypme particular case: Gazprom. The
Russian monopoly in late 2005 agreed to releasemt dyear of gas supply, but only
because the quantities would go to from BOTAS te@mrus Gaz, a distributor in
Turkey partly owned by Gazprofi.At the time, Gazprom through its affiliate ZMB,
owned 40 percent of Bosphorus Gaz. Subsequentbpr@Gm increased its share in the
company to 51 percent and later to 70 perc&fthis vertical downstream integration
has been an opportunistic, one-off departure frooperation with other exporters that
does not seem to represent a shift in Gazprom’satiymlicy.

At the bilateral and corporate levelsof cooperation, there are a series of bilat-
eral memoranda of understanding (MoU) that wereesigoetween Algeria, Iran, Nige-
ria and Russia. The first MoU was agreed upon batwRussia’'s Gazprom and Alge-
ria’s Sonatrach in 2006. The Russian news agerteyféx described the content of the
memorandum in rather general terms:

The memorandum envisions the possibility of excirapgssets in the ex-
ploration and extraction sphere, the creation oftjgentures, participation

in tenders to explore and extract oil and gas,rin&dion exchanges about
projects, including projects related to liquefieatural gas (LNG), the opti-

8 Stephanie Berger, “Russia and Iran Conest Tuish Privatisation Planstorld Markets Analysjs
World Markets Research Centre, 24 March 2005. Asaxksia Nexis UK on 2 May 2011.

8 Unknown Author, “Turkey's gas release programmg fimally be under way”, 2005.

% Unknown Author, “What the Russian papers s&i4 Novosti 19 August 2009. Accessed on 13 No-
vember 2010: http://en.rian.ru/papers/2009081858877.html.
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mization of gas supplies to the market, researthities, professional train-
ing and an increase in the qualification of empésyat the two companiés.

Gazprom'’s corporate website provides further detail the formalised, cooper-
ative relationship with Sonatrach by stating thabperation is supposed to be intensi-
fied in the following areas: “geological exploratioproduction, transportation, gas
transmission and distribution systems developmassget swaps, oil and natural gas
processing and marketing in Algeria, Russia andl tbountries.?? Two years after the
original MoU, Russia and Algeria re-iterated andafied their commitment to cooper-
ation in 2008 to work together on “specific markgtiand production projects [which
are] to be implemented jointly® The Gazprom’s Deputy chief executive office Alex-
ander Medvedev declared that such projects wiltltide swaps of pipeline gas for
LNG as well as LNG for LNG, and projects to prodgees in Algeria, Russia and third
countries.®* The next subsection on “integration” as the mo#itiSorm of cooperation
will demonstrate that some of these MoU actualdlte specific projects being put into
practice jointly.

Nigeria, one of Turkey’s suppliers of LNG, also raddrmal agreements to co-
operate and to enter in joint ventures with Somati@nd Gazprom. In 2008, the NNPC
and Gazprom agreed to “to produce gas in Nigernhpanticipate in the construction of
the Trans-Sahara gas pipeline that could becomajar mource of gas supplies to Eu-
rope.”® Moreover, Nigeria has also talked to Algeria relijag the joint construction of

the so-called Trans-Saharan Gas Pipeline, whichldvoannect Nigeria’s gas fields

1 Unknown Author, “Russia's Gazprom, Algeria's Scatt Sign MoU on Cooperatiorfhterfax in
English August 4, 2006.

%2 Unknown Author, “Algeria Strategy / Cooperationagprom corporate website, accessed 10 May
2011: http://mwww.gazprom.com/production/projectglolgts/algeria/.

% Unknown Author, “Gazprom, Sonatrach agree spepifijects for cooperationRussia & CIS Busi-

o ness & Financial Daily18 June 2008. Accessed via Nexis UK on 22 Al

Ibid.

% Nina Poussenkova, “Rethinking Russia : The Gl&badansion of Russia’s Energy Giant€plumbia
SIPA Journal of International Affairsol. 63, no. 2, Spring/Summer 2010. Accessed®Nay
2011: http://jia.sipa.columbia.edu/global-expansinossia%E2%80%99s-energy-giants.
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with LNG export terminals in Algeri& The talks culminated in the signing of a MoU
in 2009 (i.e. after the period under considerati@ne), in which Sonatrach and the
NNPC expressed their determination to proceed thigfhUS12bn midstream projett.

Russia and Iran have also been intensifying tlogigistanding cooperation, es-
pecially in the energy sector. This cooperatiomieein Gazprom and the NIOC has also
been formalised in an MoU in 2088Despite international sanctions against Iran, Gaz-
prom has worked together with the country even feetioe formation of the GECF. For
example, “has been involved [in Iran’s South Paislf since 1997 %

Apart from these broader types of cooperation, leangirical evidence of nar-
rowly-defined price-fixing among Turkey’'s gas supp is scarce. Since negotiations
on gas sale and purchase agreements between BOWAS asuppliers are all conduct-
ed in secret, producers would be even more caapiolit keeping their price-fixing col-
lusion secret as well. The expert interviews cotellign Ankara and Istanbul showed
that there were many suspicions and indicationsiog-fixing, but no hard evidence to
support this. Dr Cenk Pala, a former senior negmtiat BOTAS, stated that: “Of
course, when we negotiated with Gazprom, we wen@sil certain that they pick up the
phone to talk to other suppliers such as Sonataachit the specific terms and prices.
We always ended up getting very similar terms andep from all of those [GECF]

suppliers, so I'm sure that they regularly tatf”

% E|A, “Nigeria Country Analysis Brief”, 2011.

7 pid.

% Julia Nazarova, “Friendship with a future competitRBC Daily 17 March 2009. Accessed on 4
April 2011: http://www.rbcdaily.ru/2009/03/17/tekK/@265.

% Poussenkova, “The global expansion of Russia’sggngiants”, pp. 118-119.

190 Expert Interview, Dr Cenk Pala, Chief ExecutiveDN Ruhrgas Turkey, Ankara, September 2010.
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4.2.3. Integration

This section deals with the strongest form of coafpen: integration. At the state- and
international levels that would involve a cartefj@misation that constrains the sovereign
decision-making of its member states. While ther@o such institutionalised global
cartel that constrains the state sovereignty of EBt&mbers countries (as shown in
Figure 4.6), other kinds of integration have taken plaassthy at the corporate level.
These efforts to create not only joint policiest bBlso integrated organisations in the
form of joint ventures (JVs) are sometimes precemetVoU, in particular those which
were mentioned in the previous section. Other Jaigetbeen or are in the process of
being established without prior bilateral agreemettthe national government level. It
should be pointed out that the majority of the JWsntioned here have been put into
practice towards the end or after the period oktunmder consideration and hence are
less relevant than the cooperative practices digcligarlier in this chapter.

Gazprom/ SonatrachFollowing the memorandum of understanding in 2006
and its renewal in 2008, the first representatiifie® of Gazprom was opened in Alge-
ria in June of 2008, according to the firm's coggerwebsité®* Observers explained
that the purpose of the office is to build and rteim a working relationship with
Sonatrach in all areas of potential cooperatiopeeigilly in order to create joint opera-
tions with Sonatrach in all regional gas market fNoAmerica, Europe and Asia).
Moreover, the office will oversee all of Gazpronogerations across the African conti-
nent'®? Following the establishment of Gazprom’s officiiaison office in Algeria, it

was announced later in 2008 that the first upstreamh venture would go ahead.

191 ynknown Author, “Algeria Strategy / Cooperationagprom corporate website. Accessed on 10 May
2011: http://www.gazprom.com/production/projectg/dsits/algeria/.

192 ynknown Author, “Gazprom Opens Office in Algeri&lefte Compas<9 June 2008. Accessed via
Nexis UK on 22 April 2011.
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In December 2008 Gazprom EP International (Gazpsowholly owned
subsidiary) was announced the winner of the hyabmra exploration and
development tender for the onshore El Assel areap®m EP International
is the operator of said project in partnership wibnatrach. Gazprom and
Sonatrach hold a 49 percent and a 51 percent stdke project respective-
Iy.1°3

The Russian and the Algerian firms also announoe200D8 that they will not
stop at the borders of their own countries withrtikeoperative joint ventures but that
they plan “joint acquisition[s] of energy assetdhird countries” said Gazprom Deputy
CEO Alexander MedvedeV?

Gazprom/ NNPC/ SonatrachiNot only Algeria and Russia have been driving
forces of cooperation and integration. Nigeria b&® been in favour upstream and
midstream integration. According to Gazprom, “A Blign delegation in talks with
Gazprom has suggested that the Russian companyptaken laying a gas pipeline
across the Sahara. The project would run from Afdcross the desert and the Mediter-
ranean Sea into Europe [..}’® Moreover, a memorandum of understanding was
signed by the NNPC and Sonatrach in 2009 to joicdiystruct the Trans-Sahara Pipe-
line 1%

Gazprom/ NIOC.As waspointed out before, Russia’'s Gazprom has played an
important role in the development of one of theyést gas fields in the world—Iran’s
South Pars gas field off the coast of Iran—sineel#te 19904%" In particular the Rus-

sian firm worked together with the National Irani@it Company project development

"Sbid.

194 Ynknown Author, “Gazprom, Sonatrach mull acquisitdf energy assets in third countrieRyssia &
CIS Business and Financial Newswii® June 2008. Accessed via Factiva on 5 Aprifi201

195 ynknown Author, “Nigeria offers Russian gas comparstake in Sahara pipeline proje®BC Mon-
itoring Former Soviet Union7 June 2008. Accessed via Nexis UK on 22 Aprii20

1% E|A Nigeria Country Analysis Brief, 2010.

197 Unknown Author, “Iran, Russia Urged for ExpansafrEnergy Ties”Moj News Agency® April
2011. Accessed via Factiva on 20 April 2011.
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and operation of the second and third stages dsposithe South Pars® Levent
Ozgul of BOTAS added: “Because of the American Badopean sanction on Iran and
the pressure that is being put on us [Turkey ineggnand BOTAS in particular] to
comply, we adopt a wait and see approach with cetgainvestments in, and trade with,
Iran. In contrast, Russia is not willing to forgewenues from trade with Iran and con-
tinues to invest there despite the economic sameti§®

The preceding sections have looked at cooperatfegsand actions, from dis-
cussions to exchanges of information, to informral formal cooperation to integration
of activities among GECF member countries that suihye Turkish market. The analy-
sis relied mostly on publicly available data andams in addition to information gath-
ered in expert interviews in Turkey. Despite aledievidence that broadly defined co-
operation takes place and that such cooperatiomaiotain and expand producers’ mar-
ket power has an effect, cooperation as a caugdghmation for market power can be
better determined not by just looking at the precésit at the outcome (existence of
market power) and to work backwards to possibleseauBYy studying various causal
variables, one can more convincingly establish gnatlucer cooperation and collusion
do play an important role in explaining market powethe Turkish gas market. The

guantitative analysis in the next section aimsdalt.

198 julia Nazarova, “Friendship with a future commetit RBC Daily, 17 March 2009. Accessed on 4
April 2011: http://lwww.rbcdaily.ru/2009/03/17/tek/@265.

199 Expert Interview, Levent Ozgul, Head of BOTAS Géaster Plan Commission, Ankara, September
2010.
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4.3. Quantitative Analysis: The Conduct Parameter Model

Section 3 seeks to establish whether the expodmmtries that supply the Turkish
market enjoy a significant amount of market powesré. Subsequently, the conduct
parameter model will be explained and employedaloutate to what extent collusive

conduct explains the producers’ market power.

4.3.1. Establishing the Existence of Market Power — Lerneindex

Market power is generally understood to be theitgbib raise and maintain prices
above the competitive level, where marginal revefige price) equals marginal cost.
Firms that enjoy market power are not price takbtg, price makers. In the Turkish
market, the fact that five different producers geafive different prices® for a homo-
geneous product such as natural gas is evidentéirtha have some pricing powé&t:

To be more precise, the Lerner Index of market p@Mews one to estimate the degree
of market power if data on prices, on firm’s magajinosts and market shares are avail-
able.

Average import prices. Table 4.6 shows the average price of imported gas
BOTAS paid to its various suppliers. The calculasi@f the annual average prices are
based on BOTAS’ monthly price time series obtaidadng the research visit to Tur-
key in September 2010. Gazprom has four separatesifinilar) contracts with BOTAS

hence the average of all four contracts was used.

110 prices are not simply different price of transption cost differentials.
11n a competitive market, every firm faces the sgmee — the one set by the market.
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Table 4.6: Gas Import Prices and Market Shares in Turkeyby country of origin*?

Price™  Market share'“ Market share
US$/Mcm  (by gas volume) (sales in US$)

Russia
2004 144.75 64.4% 62.6%
2005 202.25 65.4% 64.3%
2006 283.25 63.7% 64.3%
2007 287.25 62.3% 64.4%
2008 476.25 61.8% 71.7%
Iran
2004 146.00 15.8% 15.5%
2005 202.00 16.2% 15.9%
2006 287.00 18.5% 18.9%
2007 292.00 18.0% 18.9%
2008 458.00 11.1% 12.4%
Azerbaijan
2007 112.15 3.5% 1.4%
2008 105.00 12.3% 3.2%
Algeria
2004 162.00 15.2% 16.6%
2005 220.00 14.1% 15.1%
2006 264.00 13.6% 12.8%
2007 270.00 11.7% 11.4%
2008 372.00 11.2% 10.1%
Nigeria
2004 170.00 4.7% 5.3%
2005 212.00 3.8% 3.9%
2006 265.00 3.6% 3.4%
2007 265.00 4.1% 3.9%
2008 393.00 2.7% 2.6%

Market share. There are two ways to calculate a firm’s marketrehn a given
market, by sales volume (here in bcm) or by revgiu&)S$). For the purposes of this
model it is preferable to use sales revenues alsasis for market share since the focus
is on prices and value rather than just physi@adrquantities. The difference between
the two is marginal, however, as TaBlé demonstrates. With that, two of the three es-

sential data inputs for the Lerner Index have erided.

112 Table: author; source: BOTAS, 2010.

113 Average import price paid by BOTAS.

114 The market shares may not always add up to exa@fypercent and the difference is explained by
varying, small quantities of domestic productiae;Yexports, stock changes and spot LNG cargoes.
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Marginal cost. The third input is marginal cost (MC). Since pro€ts’ margin-
al costs are notoriously difficult to determineganust rely on estimates. Fortunately, a
number of marginal cost estimates for all of Turkesuppliers do exist. A World Bank
paper in 2003 estimated for Gazprom: “[...] that tHRMC for natural gas is in the
range of US$35 to $US40/[Mcm]. Estimates of LRM@ aubject to a margin of error,
but this estimate is consistent with Gazprom’s os@timate that a domestic price
equivalent to $US35/[Mcm] is required if existingoduction levels are to be main-
tained.™*® In this thesis the most conservative estimate—ufier end of the spectrum
of US$40—will be used. Estimates for Algeria, li@md Nigeria come from the model,
which was developed in 2006 and is presented iar€ig.8. The central estimate, e.g.
US$0.60 per mmbtu for Algeria, will be used. Thewersion factor for mmbtu to thou-
sand cubic metres (Mcm) is 35.3. Hence the margiostl estimate for e.g. Algeria will
be US$0.60*35.3 = US$21.18 for 2006.

The marginal cost estimate for Azerbaijan comesnfitbe energy consulting
firm IHS CERA. This particular valuation is for ttf&hah Deniz field (Phase I) which
became operational in 2007 and from which Turkegires its gas. They calculate the
upstream cost to be US$35.20 in 2087Having gathered these estimates for all five

suppliers to the Turkish market, two further issnesd to be considered.

15 The Lerner Index was reproduced from chaptét &ands for priceMC for marginal cost ans for
market share, for unit of time (year) andfor firm.

18 pavid Tarr and Peter Thomson, “The Merits of DReting of Russian Natural Gas'he World
Economy, vol. 27, no. 8, September 2004, p. 1181.

171HS CERA Private Report, 2010.
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Figure 4.8: Range of production costs for selecteghs producing region$'®

(in US$/mmbtu)

Country Production costs
Lowest Highest

Algeria 0.40 0.80
Australia 0.60 1.00
Canada 0.70 1.20
Indonesia 0.50 1.00
Iran 0.35 0.70
Netherlands 0.20 1.40
Nigeria 0.60 1.20
Norway (North Sea) 0.80 1.40
Norway (Barents Sea) 1.20 1.70
Qatar 0.35 0.60
Russia (Western Siberia) 0.40 1.20
Russia (Barents Sea) 1.00 1.30
Russia (Sakhalin) 0.80 1.30
UK 1.20 1.60
USA (Gulf and onshore) 0.70 1.70
Venezuela 0.60 1.00

First, MC data were generated at different times 2003, 2006 and 2007),
hence one must adjust for changes in cost overtbmeake the figures comparable and
to arrive at estimates for the relevant periodimietunder consideration. To that end,
the IHS CERA Upstream Capital Cost Index (UCCI) i used® (An additional in-
dex, the Upstream Operating Cost Index, UOCI, aldsts, but the UCCI seems more
appropriate given that long-run marginal costsracge affected by large-scale capital
expenditure rather than short-term operating exipered) The figures from the various
papers and sources cited can be found in Tabl&#ie’required upstream marginal cost
figures for the conduct parameter model were ttadecutated from the quoted estimated

by adjusting them with the UCCI.

18 Andreas SeeligeEntwicklung des weltweiten Erdgasangebots bis 2E&8%e modellgestuetzte Prog-
nose Oldenburg Verlag, 2006, Munich, pp. 52-56. CitedStefan Lochner and David Bothe, “The
development of natural gas supply costs to EurttygeUnited States and Japan in a globalizing gas
market—Model-based analysis until 2038hergy Policyno. 37, 2009, p. 1521.

1191 should like to thank Michael Stoppard, Managbigector, Global Gas at CERA for the suggestion.
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Figure 4.9: CERA’s Upstream Cost Indicators 2000 to 2038
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For example, applying the UCCI to the 2003 WorlshBanarginal cost estimate
for Russia, one arrives at a marginal cost of apprately US$ 83 in 2008. Leonid
Grigoriev and Maria Belova use the range of US®8Ger 2008 in their paper, so the
estimate used here is broadly in line with othedigs'*

The second issue is transportation cost, whichblees added to Tabke7. In
addition to the upstream production cost (i.e.iggtthe gas out of the ground), the cost
of transportation from the exporting countries’ dens to the Turkish border will be
added. Tarr and Thomson calculate Gazprom’s tratedpmn cost for bringing gas to
the German border (“European border price”) to b&%6.90 in 2003?* Although the
distance to the Turkish border is shorter (for WWestward pipeline and for Blue
Stream) a conservative estimate of US$30 per Mcinbeiused. Since the distance is
to Iran is very short and there are no other ceemin between (and hence no transit

fees), a transportation cost estimate of $US20 béllused. Given the short distance,

this again is a very conservative estimate. Azghas the third pipeline gas supplier.

120 Chart: author; Data: http://www.ihsindexes.com.

1211 eonid Grigoriev and Maria Belova, “EU-Russia gakations”,Pan-European Institute Electronic
Publications Turku School of Economics, Finland, August 200977. Accessed on 14 May 2009:
www.tse.fi/Fl/yksikot/erillislaitokset/pei/Documesifulkaisut/Liuhto%200809%20web.pdf.

122 Tarr and Thomson, “The Merits of Dual Pricing af€Rian Natural Gas”, p. 1177.
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CERA estimate US$ 8.60 per Mcm for pipeline capétadl operating expenditure and
USS$ 10.90 for transit fees charged by Georgia,dimip the total transportation cost up
to US$ 19.567°

Turkey’s two LNG suppliers, Algeria and Nigeria,vieadifferent transportation
costs. Gas needs to be liquefied, shipped on dpacikers and regasified to enter the
Turkish transmission and distribution system. Massw Tchung-Ming estimate for
Algeria is US$ 15.89 for upstream and liquefactamd US$ 22.40 for shippirg?
hence a total cost of US$ 38.29 per Mcm for 2004 dscussed before, the upstream
cost (excluding liquefaction) used in this thesisbetween US$21.18 and US$27.88
(see Tabled.7). A common estimate for liquefaction, shippiagd regasification is
around US$2 per mmbtu (=US$ 70.60 per Mcm) and lvéllemployed here, bringing
the total cost, e.g. for 2006, to US$ 91.78 — adigestimate than the one used by Mas-
sol and Tchung-Ming (partly because of cost inflatbetween 2001 and 2006 and also
because a more conservative seems sensible inraytiey potentially overstate the de-
gree of market power). Nigeria as Turkey’'s secoNdLsupplier has a longer shipping
distance than Algeria. Hence, a higher transportatbst figure of US$ 2.50 per mmbtu
(=US$ 88.25 per Mcm) will be used for Nigeria.

Table4.7 shows the upstream and transportation cosha&ss, including the to-
tal figure. These numbers are broadly consistetit ather estimates such as Joris Mor-
bee and Stef Proost’s sty on the MC of Russian natural gas and Massol and

Tchung-Ming's studyf® of a wide range of LNG exporters.

1231HS CERA Private Report, 2010.

124 Olivier Massol and Stéphane Tchung-Ming, “Cooperaamong liquefied natural gas suppliers: Is
rationalization the sole objective’®nergy Economi¢so. 32, 2010, p. 944.

125 Morbee and Proost, “Russian Market Power on theGal Market: What if Gazprom is Unreliable?”,
p. 33.

126 Massol and Tchung-Ming, “Cooperation among ligeefhatural gas suppliers: Is rationalization the
sole objective?”, p. 944.
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Table 4.7: Marginal Cost of Production and

Transportation Cost to the Turkish border'*’

in US$/Mcm
Upstream Transportation Total
cost cost cost
Russia
2003 40.00 30.00 70.00
2004 41.07 30.00 71.07
2005 45.49 30.00 75.49
2006 59.61 30.00 89.61
2007 71.27 30.00 101.27
2008 83.31 30.00 113.31
Iran
2006 18.53 20.00 38.53
2007 20.87 20.00 40.87
2008 24.40 20.00 44.40
Azerbaijan
2007 35.20 19.50 54.70
2008 39.33 19.50 58.83
Algeria
2006 21.18 70.60 91.78
2007 23.85 70.60 94.45
2008 27.88 70.60 98.48
Nigeria
2006 31.77 88.25 120.02
2007 35.78 88.25 124.03
2008 41.83 88.25 130.08

Having presented all relevant data for the caloutabf the Lerner Index,
ble 4.8 shows the results for the period of time urmersideration. The overall Lerner
Index is the sum of each individual supplier’'s Larindices, weighted by each suppli-
er's market share. A Lerner Index of zero wouldgéatk a perfectly competitive market
in which producers are not able to charge prices/@ltheir marginal cost of produc-
tion. A Lerner Index of 1 would indicate a monopolya cartel which manages to co-

operate/collude perfectly. The results for the Tahkmarket for 2006 to 2008, which

127 Table: author; Sources: Detailed and comprehessaferences are to be found in section 3.1, subsec
tion marginal cost
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are between 0.68 and 0.76 as TabRillustrates, point to a very high degree of keéar

power.

Table 4.8: Lerner Index for Turkish natural gas market, 2006-2008”

Russia Iran Azerbaijan  Algeria Nigeria Total
2006 044 | 016 | . 008 | 002 | 070
2007 0.42 0.16 0.01 ‘ 0.07 ‘ 0.02 0.68
2008 0.55 0.11 0.01 0.07 0.02 0.76

The literature on industrial organisation origlpaéxplained a high degree of
market power by looking at the market structurggarticular market concentration. The
higher the concentration among suppliers, the makket power producers could exer-
cise. That link turned out to have weak empiricgdort. The conduct parameter model
(CPM) was built on the basis of new insights abuatket power: inelastic demand can
give producers pricing power too and hence can soras be an even more powerful
explanation for price levels above marginal cosintimarket concentration. The CPM
takes into account both factors, which allows amedtimate to what extent producer
collusion—the third factor—explains market poweking into account the other two
explanatory variables mentioned before. The nesticze will present the results of the

conduct parameter model for the Turkish market f&f@6 to 2008.

4.3.2. Explaining Producers’ Market Power — The Role of Coperation

Having shown the Lerner Index results as well ascbdata on market concentration,
two steps need to be taken before the CPM resmlbeacalculated. First, the basic data
on market shares needs to be translated into {hr®@@ate measure of market concen-

tration. The Herfindahl Index (H) will be used. THerfindahl Index for each year is

128 Table: author.
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simply calculated by adding the squared marketeshaf each supplier to the Turkish

market (see Tablé.9).

Table 4.9: Market shares & Herfindahl Index (H)**°

2006 2007 2008
Russia 64.3% 64.4% 71.7%
Iran 18.9% 18.9% 12.4%
Azerbaijan 1.4% 3.2%
Algeria 12.8% 11.4% 10.1%
Nigeria 3.4% 3.9% 2.6%
H 0.466 0.465 0.542

The second step is concerned with the price eigst€ demande and since the

conduct parameter result is very sensitive to évellofe, a comprehensive review of

the literature and careful analysis of the avadadhsticity data is required. There is a

wide range of elasticity figures for natural gasigumption. They are usually split into

short-run and long-term estimates (long-term ofteaning 1 year and beyond). Since

producers’ collusive efforts to maximise econongats have both a short-term and a

longer-term dimensioft° an elasticity estimate that lies between the gdlyeinelastic

short-run figure and the less inelastic longer-oae will be used. David Tarr and Peter

Thomson of the World Bank note in a paper:

The amount of the decline in Russian consumptiamatidiral gas following a
price decrease depends on the elasticity of deniEimeie have been esti-
mates of the price and income elasticities of dehfan natural gas by vari-
ous authors, including Joskow and Baughman for 48 States, Beierlin,
Dunn and McConnor for nine U.S. states, EstradaFarmglieberg for France
and West Germany, Hsing for the states in the drifteates, Liu for regions
and sectors of the United States, and Chaudry d&iskan. These estimates

129 Table: author.

130 Raising prices too much in the short-run mightreuelly create a correspondingly significant quignti

reaction since demand is more elastic in the lamg-r
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and others have been surveyed by Al-Sahlawi arliteby Taylor. Regard-
ing the price elasticities of demand, the studygscally find that short run
price elasticities are inelastic but the long risstcities are elastic. From
the survey of Al-Sahlawi, the various studies ajrsinun price elasticities of
demand range from -0.07 to -0.63, with a modalnest of about -0.25.
Long-run price elasticities of demand range frond60to -4.6 with a modal
estimate of about -2.8"

Within this broad range of elasticity data, a lang-price elasticity of demand
estimate employed here is -0.93 — a figure usedbbig Morbee and Stef Proost in their
study on Russian market power and its impact orctimsumption in Europ€? Carol
Dahl surveyed 15 studies that estimated long-ruce pelasticities for natural gas de-
mand and the average of all those estimates w&8,5.which is comparable to the
estimate of -0.93 used here. This figure meansThetish gas demand is taken to be
somewhat inelastic since it is closer to -1 tha@ tnd it is not smaller than -1, which
would imply more elastic demand.

While this figure seems appropriate, there are scomdlicting arguments about
energy demand in emerging markets in general aodtahurkey’s natural gas demand
in particular. The first argument is that emergmgrket energy demand is generally
more inelastic (suggesting a figure between 0 dndnd possibly more inelastic than -
0.93) because in poorer countries people tendgerdeon important inputs like energy
for their most basic needs such as heating. Inrasitin richer countries a large part of
the economy and energy consumption is directedridsvaany non-essential purposes.
Moreover, richer countries usually are more fleill terms of switching fuels if need-

ed. Therefore, the argument goes, demand is mastiein developed countries and

3L Tarr and Thomson, “The Merits of Dual Pricing afsRian Natural Gas”, pp. 1189-90.
32 Morbee and Proost, “Russian Market Power on theGal Market: What if Gazprom is Unreliable?”,

p. 2.
133 Carol Dahl, “A Survey of Energy Demand Elasticitia Support of the Development of the NEMS*,
Paper prepared for United States Department of EpeContract De-AP01-93E123499, 1994.
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less elastic in emerging markets. According to linis of thinking, a more inelastic es-
timate than the one employed here would be apptapfor the Turkish market.

The second argument is about the empirical realityurkey and it paints a
completely different picture. Various reasons ssgigeat elasticity of demand for gas
in Turkey might be more elastic than usually assifioee emerging markets. One rea-
son is the large-scale use of gas in power geoerdtior example, in 2007 the share of
gas consumption used for electricity generation atas6%, while the amounts of gas
burnt in the household and industrial sectors satagpproximately 22% eacff: A rel-
atively high share of gas used for power generagsomsually characteristic of devel-
oped countries and implies a more elastic demandédse since fuel-switching to other
sources of primary energy such as coal, oil anddegjldctric power is possible. Since,
somewhat untypically, Turkey features a high slodigas used in power generation, the
elasticity estimate should be less inelastic andensamilar to that of rich countries.
Another reason is this: Even in the household sdatd-switching seems to take place,
which again points to more elastic demand. Onéhefexperts interviewed in Istanbul
for this thesis described that old-fashioned fudgtching in the household heating sec-
tor occurs regularly — born out of desperation ttudigh gas prices especially during
winter time. In particular, gas consumers who avaled price levels (no longer) can
afford to heat with gas will turn on their indoasat furnaces agaitt> This also sug-
gests that gas demand in Turkey might not be dastie as is usually assumed. Fur-
thermore, one expert interviewed in Ankara argueed that the elasticity in one sector,
namely power generation, might actually be posifivee demand rises rather than falls

after a price hike), which contradicts economicotiyefor normal good$*® This sug-

134 Erdogdu, “A review of Turkish natural gas distiiiom market”, p. 807.
135 Expert Interview, Dr Filiz Katman, Istanbul Aydumiversity, Istanbul, September 2010.
136 Expert Interview, Dr Cenk Pala and Dr Necmi Odyakm
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gests that if demand is not inelastic at all, thearket structure and producer coopera-
tion must be even more important in terms of exytay the existence of market power.

Because of these conflicting views—from argumehét tan be made for fairly
inelastic demand to arguments that are put ford@arelastic demand—an established
estimate from the literature of -0.93, which liesbietween, will be used. Moreover, a
sensitivity analysis will be carried out, testingether the results change substantially if
the elasticity of demand is assumed to be 25 pelwdow or 25 percent above the fig-
ure employed here. This sensitivity analysis, shoawn

Table4.10, hence uses not only -0.93 to perform theutations, but also -0.74
(more inelastic) and -1.16 (more elastic). Morepvike lower end of the spectrum, -
0.74 is also very close to an estimate used by Glgavina, Ger Klaassen and Alexan-
der Roehrl in one of their simulations for the Tigtkgas market’ Having presented
and discussed all necessary data inputs into tmel@@d Parameter Model (formula re-
produced from earlier chapters right below),

Table4.10 and Figurd.10 show the results of the model.

137 Olga Golovina, Ger Klaassen and Alexander Ro&Ar,Economic Model of International Gas Pipe-
line Routings to the Turkish Market: Numerical iésdor an uncertain futureInterim Report IR-02-
33, International Institute for Applied Systems Argify; July 2002.
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Table 4.10: Results from Conduct Parameter Modéf®

Results Spectrum of Possible Outcomes

Conduct Parameter0 Perfect Comp. Non-coop. oligopoly Perfect collusion
2006 1.05 1.40 1.75 0 1 2.15
2007 1.02 1.36 1.70 0 1 2.15
2008 0.98 1.31 1.64 0 1 1.85
Blasticity € -0.70 -0.93 -1.16 0=0 0=1 0 =1/H

Sensitivity analysis of: -25% and +25% of estimate

Taking into account elasticity of demand and madagtcentration the CPM re-
sults for 2006, 2007 and 2008 show that collusgoa credible explanation for part of
the difference between marginal costs and Turkigport prices. The result for every
year is between the non-cooperative oligopoly smu¢=1) and the respective result for
perfect collusion (=1/H), which suggests that coapen is an important explanation
for producers’ market power in Turkey. The sengitianalysis shows that even if the
elasticity of demand is assumed to be 25 percdotber 25 percent above -0.93, the
result is still in the same range (between the caoperative and the perfectly coopera-

tive outcomes).

Figure 4.10: Spectrum of Possible and Actual Conda®arameter Outcome$®

Perfect Non-collusive

= oligopoly results are between non-cooperative Perfect Collusion
Competition (Cournot) outcome and perfect collusion
0 1 1.40 2.15
2006 . - ) .
1 1.36 2.15
2007 . . @ .
1 1.31 1.85
2008 S . o =

138 Table: author.
139 Figure: author.
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What is the significance of these results in thelewicontext? As has been
shown before in this chapter, there have beennnstof cooperative efforts, policies
and actions among Turkey’s gas suppliers. Furthezntitte model confirms that pro-
ducer conduct (here cooperation instead of comgeliis an important explanatory
variable. However, the model rests on a varietasgumptions and does not take into
account other factors such as market entry barfwngch might overstate the conduct
parameter outcomes in terms of ascribing too mughifecant to cooperative behav-
iour) and concentration on the buying side (whigghhunderstate the conduct parame-
ter outcome). Hence these results need to be fmuparspective. Other factors might be
important too. For example political and strategijectives between Turkey and its
suppliers might lead the Turkish government to pttass favourable conditions in one
area (e.g. gas supplies) in exchange for othetigadliagreements. Moreover, a whole
range of domestic issues including the role of B&TAight be significant as well, e.g.
errors in gas market policy design and implemenattorruption and so forth. A quali-
tative assessment of the results—the fourth parthisf chapter—will address these

guestions in greater detail.
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Figure 4.11: Schematic illustration of CPM result*
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To finalise this section, a brief comment on thdfare implications of producer
cooperation in the Turkish gas market will be pded. Figure 4.11 schematically
shows the conduct parameter outcome and the blxdllbetrates the economic rent
earned by producers by charging prices above nmalrgosts. All statements that can be
made regarding this will remain schematic because specific welfare calculations

would require much more complex modelling thatégdnd the scope of this thesfs.

4.4. Qualitative Assessment of the Results

4.4.1. Cooperation and the Issue of GECF Membership

It is obvious that cooperation among those coustitiat export natural gas to Turkey,
and which are part of the GECF, does play an inapbntole when one considers the

guestion of market power and pricing of natural. de descriptive part of this chapter

140 Figure: author.

141 calculating economic rents would require one tavete a change in quantity demanded in response
to price changes. Lower prices—at the oligopoleleand at the competitive price (=marginal cost)
level—generally imply higher quantities consumed.riiodel those would be extremely complex and
using the observed quantities with conjecturedeplieeels in order to calculate revenues and rents
will neither be correct nor marginally useful.
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showed exporters’ cooperative policies, efforts aations at the corporate, at the bilat-
eral government-to-government and at the internatiGECF levels. The data and cal-
culations of the conduct parameter model in se@®iaonfirm that if one considers oth-
er important factors which influence pricing, swshmarket structure and the price elas-
ticity of demand, cooperation is one valid explarafor the market power producers
enjoy in the Turkish market. This conclusion holdse when a sensitivity analysis is
conducted in which some variables were changedtaniily in order to determine
whether the conclusion remains the same even iE@stimates are somewhat inaccu-
rate.

What is clear is that market concentration andaisted demand alone are unsat-
isfactory explanations for market power, but irhtigf the fact that the conduct parame-
ter model is not perfect, one must ask how impaortaoperation as an explanation for
the large price-cost margin is. The CPM does noisicer market entry barriers, the
impact of buyer concentration, bad policy, politiceerference and motives, corruption
and other possible explanations. One reason isstidt factors are extremely hard to
quantify and hence cannot be included in the model.

To address this limitation, this section will perfotwo duties. First, the signifi-
cance of cooperation as such will be considered,bg. looking at suppliers which are
not GECF members. Second, other possible causebevidonsidered in detail to de-
termine their impact on market power in the Turkisarket-** Such contextual qualita-
tive analysis will be a useful complement to thamjuative analysis performed before.

Having compared import prices to the marginal adgiroduction of the suppli-
ers in order to determine whether cooperation mamiain part of the mark-up over

the competitive level, it is also instructive tongoare the prices charged by different

142 A third test is to look at a case where ther@ine market power, but where cooperation among
GECF members is not possible (i.e. less than twGEE&xport significant quantities to that market).
Case study 3 in chapter 6 will do exactly that.
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suppliers. This could be especially fruitful sirm@e supplier, Azerbaijan, is not part of
the GECF.

Figure4.12 shows three prices: the average price of GE(pBliers, the import
price charged by the only non-GECF supplier andrtiygort price for LNG sold under
long-term contracts to Spain. (Spanish import grike LNG are the most suitable
comparison to Turkey since both are highly impapehdent major gas markets and
both are also located in southern Europe, whichnsi¢he transportation costs are
comparable.) The difference between the averageR=dt@plier prices and the two al-
ternatives is striking, but another fact is equaltyiking. Going back to Tabld.6,
which showed a more detailed breakdown of Turkayisort prices, one finds that the
prices charged by GECF suppliers tend to be irséfme region while only Azerbaijan
is a distinct outlier. In addition to the fact tralusion plays a role in explaining mar-
ket power, one can now also state with confidehaédollusion is specific to the GECF

members (as they achieve higher prices) and daesvalve non-GECF suppliers.

Figure 4.12: Import Prices for Gas from GECF vs Non-GECF @untries'*?

All converted to US$ per Mcm, 2006 to 2008 (Azempiorts started in 2007)

143 Chart: author; Data: BOTAS, 2010 and IEA Energigéx and Taxes, 2009.
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Moreover, one of the experts interviewed for thestl also argued: “There are
two LNG terminals in Turkey, one owned and operditg®OTAS on the Marmara Sea
near Istanbul. The other one is which is privamiyned by EGE Gas and close to in-
dustrial facilities near Izmir. EGE Gaz is now pimg money with this LNG terminal
because they agreed the contracts when priceshigiteand now they buy their LNG
extremely cheaply from the spot market. If you gaha permit for a privately-operated
LNG terminal in Turkey, you can run this very ptably under current market condi-
tions.”** Some competitive suppliers such as Azerbaijan suppliers of spot LNG
cargoes can easily undercut dominant and collyzieducers, but this happens only on
a very small scale in Turkey as BOTAS is committedong-term contracts (LTC).
Producers jointly defend these LTCs, which, asghlesequent analysis will show, is

also contributes to their market power.

144 Expert Interview, Dr Cenk Pala, Chief ExecutiveDN Ruhrgas Turkey, Ankara, September 2010.
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It is sometimes argued that it is the oil pricet thetermines natural gas prices in
places such as Turkey and not producers’ marketep@md collusion. Figurd.12
clearly demonstrates that such arguments are mptsephisticated and are the result of
an incomplete understanding of gas prices in certaarkets like Turkey. Oil-
indexation in the pricing formula determines thecfuation of Turkey’'s gas import
prices, but not the absolute levels at which thegtfiate. Instead, negotiations between
Turkey's suppliers and BOTAS determine these levéigure4.12 shows the fluctua-
tion of the average import price from GECF membtates (and this is largely driven by
price changes of a basket of oil products), batsb shows that the only non-member,
Azerbaijan, is — as pointed out before — the ayttiespite the fact that Azeri supplies
are also indexed to the price of oil products. Herthe argument that oil-linked gas
prices are high because of high oil prices is abrteut misses the point, since the abso-
lute level at which prices fluctuate rather thae tluctuation itself is important. That is
why, moreover, the role of OPEC is not particuladievant here since not the move-
ment of prices is the important argument, but #hesll at which the movement takes
place. (Some have argued that OPEC — through asixiation — determines the price of
gas indirectly and collusion among gas exporterotespecially relevarit?)

Cooperation among producers does matter. Havindogeen a variety of meth-
ods and having carefully analysed the data, onebeaconfident that collusive and
openly cooperative conduct is an important explanator the price-cost margin the
Turkish natural gas market. Collusion here is mottéd to narrowly-defined traditional
price fixing in the way that other cartels suchO#23EC have operated. The broadly con-

ceived analysis of cooperative actions in the detee part showed this.

145 Expert Interview, Dr Levent Ozgul, Head of Gas Ma$lan Commission, BOTAS, Ankara, Septem-
ber 2010.
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The outcome of the conduct parameter model sugdleatscooperation does
play a role in explaining elevated prices. Thisywhawer, could also include non-GECF
suppliers. If this were true, it could mean thah+@®ECF member states also collude
and the impact of GECF membership could not beraheted with confidence. Yet, the
evidence concerning price differentials between e and the only non-member
(Azerbaijan) confirms the hypothesis: Azerbaijarargfes significantly lower prices
than those countries within the GECF. Hence higbegrand GECF membership are
evidently connected. That shows that cooperaticevatenced in the CPM results is not
a general producer phenomenon, but is specifieddXECF member states.

Moreover, Azerbaijan’s much cheaper suppfitso Turkey as well as Turk-
menistan’s low-cost export potentitl pose a clear competitive threat to the market
power and economic rents earned by GECF suppliven the GECF’s objective of
“protecting their economic interests” by raisingdamaintaining high gas prices, one
might expect these dominant suppliers to defenid tharket power if possible. A care-
ful analysis of the literature and relevant repastisws that both Russia and Iran have
been actively trying to curb Turkey’s alternativend more competitive) supplies of
natural gas.

Specifically, Russia, which until a few years agasva gas supplier to Azerbai-
jan, now buys volumes from the country after Azgdmaemerged as an exporter (and
hence competitor) in 2007. Clearly, the prices reffieby Russia are “clearly attractive
enough to give the Azeris and the consortium argpdeinds for serious consideratith Sub-

sequently, two analysts noted:

146 Compared to Algeria’s, Iran’s, Nigeria’s and Rasskuppliers.

47 As a reminder, there is an existing gas sale anchpse agreement between Turkey and Turkmeni-
stan, which has not become operational so far.

18 Unknown Author, “Azerbaijan's Turkish, Russian liltes”, World Gas Intelligencel October 2008.
Accessed via Nexis UK on 2 May 2011.
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In the medium term Russia can become a remarkablgumer for Azerbai-
jani gas. On 14 October 2009, Russia’s Energy Comp&azprom, and
SOCAR signed a contract to supply Azerbaijan’s tgathe Russian North
Caucasus from the beginning of 2010. The agreetisevery flexible and

specifies only the minimum amount of supplies, Wwh&a mere 0.5 bcm per
year. Partners expect that Russia will buy as ngas as Azerbaijan can
sell*®

Supplies from Azerbaijan to Turkey depend on theepnegotiations, Russia
offered higher prices to the Azeri government, \whi@as already become
highly sensitive to developments between Turkey/Amdenia.**°

The Russian government has undertaken similar stapserning another poten-
tial supplier to the Turkish market, Turkmenistathile BOTAS’ agreement with
Turkmenistan has not become operational due to @emhost of reasons, including
border disputes between Azerbaijan and Turkmenestat their borders in the Caspi-
an Sea that prevent a pipeline being built thraihghCaspain, Russia’s meddling is one
of those reasons. Gazprom has secured gas sufpphied urkmenistan, which it pumps
through its own network and resells it mostly tadpe at a much higher price. An ob-

server describes the deal:

Russia’s April, 2003 gas deal with Turkmenistampjvatal move in Putin’s
grand design to secure for Russia a leading plaeghat would be an ana-
logue of OPEC's cartel for natural gas, exempliffes process as it pertains
as well to Central Asia. The firm chosen to move fyam Turkmenistan to
Russia and Ukraine is Eural Trans Gas, a firm ehadtin a Hungarian vil-
lage named Csadba and headed, through an intrizaze of shell compa-
nies, by one of Russia’s most notorious organizedeclords, Semyon Mo-
gilevich. Eural Trans Gas stood to make from $USB®#0on to $US1 bil-
lion on this deal, which clearly raises the mostutbing implications>*

The view that Russia successfully reduces Turkalyggnatives to obtain natural

gas from non-Russian and non-GECF sources wagagtsessed by Dr Filiz Katman in

149 pritchin, “Azerbaijan’s New Gas Strategy”, pp. 1256.

130 Mert Bilgin, “Turkey’s Energy Strategy: What difnce does it make to become an energy transit
corridor, hub or center?UNISCI Discussion Paperso. 23, May 2010, p. 122.

151 Stephen Blank, “The Putin Succession and its keafihns for Russian PoliticsPolicy Paper Insti-
tute for Security & Development Policy, Stockholebruary 2008, p. 28.
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an expert interview in Istanbul: Incremental conitpet alternatives to current supplies
are difficult to secure because Gazprom locks gpurces in places such as Azerbaijan
and Turkmenista? Dr Katman also pointed out various academic paper3urkish
energy issues and natural gas policy in the widgion. One of those papers indicated
that not only Russia, but also Iran is activelyrigyto secure volumes from Azerbaijan.

As the paper notes:

On 13 January 2010, SOCAR and the National Ira@ias Export Company
signed a contract regarding Azerbaijan supplying @alran. The head of
the Centre for QOil Studies, llham Shaban, saidith&010, when the old gas
pipeline is repaired, its capacity would become ick per year. Further-
more, Iran and Azerbaijan have agreed to cons&runew pipeline with five

bcm capacity. Collaboration with Iran is very imgont for Azerbaijan be-

cause it initiates a constructive mode of coopenatiith this important

neighbor. Additionally, Iranian Oil Industries Engering and Construction
has a 10 percent share in “Shah Deniz 1" prdféct.

Both Russia and Iran, the world’s number one andber two holders of natu-
ral gas reserves, are clearly not concerned abouhpending shortage of natural gas,
but instead seem to pursue this strategy of lockmgesources in non-GECF countries
for the reasons stated before: to protect theikatggpower and hence economic rents.
Azerbaijan and Turkmenistan both are not memberth@®fGECF. The most efficient
way of preserving economic rents and market powducrative markets such as Tur-
key is to take alternatives off the market. Thikdeour aims to address the external
procedural challenge faced by the GECF: keepingaotuutal and potential non-member

production®>*

152 Expert Interview, Dr Filiz Katman, Director, EngrResearch Institute, Istanbul Aydin University,
September 2010.

133 pritchin, “Azerbaijan’s New Gas Strategy”, p. 126.

%4 This is one of the major challenges faced by tB€E mentioned in chapter 1 under procedural condi-
tions enabling cooperative effectiveness.
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4.4.2. Market Power and Economic Rent: Other Explanatory Factors

The conduct parameter model calculations showedinh@ach year between 2006 and
2008 price levels were not only far above the nmaigcost level, but also above the
non-cooperative oligopoly level. An outcome betwéla non-cooperative level and
perfect collusion indicates that there is a smafhher of firms—an oligopoly—which
engage in cooperation and manage to charge elepated.

On the basis of the simple CPM, it is impossibleaszribe a specific US$
amount to cooperation and other formal factors #natpart of the model, such as the
elasticity of demand, as well as factors that artepart of the model. Such other factors
will be discussed qualitatively in this sectionsteed some light on additional and more
sophisticated (possible) explanations of marketgrow

To illustrate the size of the mark-up over margioakt and over the non-
cooperative outcome, Figudel3schematicallyshows the actual average price charged
by Turkey’s gas suppliers and the average margiosi of all producer§> The non-
cooperative oligopoly outcome is an approximation ghows that the mark-up over
this price level is still very considerable. Themre quite a few additional possible ex-
planatory factors of market power, hence it is ulsef picture the extensive size of the
mark-ups before moving on to describe these vaithesr factors.

The conduct parameter model takes into account thrajor explanations of
market power: market concentration, the elastioitydemand and producer conduct.
Yet, other factors may play an equally or even niamgortant role in explaining market
power. As was pointed out in chapter 3, the rolewfer concentration and market en-

try barriers are not part of the model and couétiléo an understatement or overstate-

135 Both prices and marginal costs are weighted byrtheket share of each supplier.

164



ment of the role of cooperation among producerthémodel results. These two and

other possible factors will be discussed here.

average price
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Figure 4.13: Schematic lllustration of Economic Renearned by Exporters>®

Buyer concentration. If consumers of a good or service are numerousthau
number of producers is small, producers, becauskenf small number and the possi-
bility to collude easily, are in a better bargagiposition and hence are likely to enjoy
market power. If the number of consumers is snaadl| this may be different. Buyer
concentration is not part of the CPM, but the tgah Turkey is that BOTAS still dom-
inates more than 90 percent of the market. Degpitatisation and liberalisation ef-
forts, the Turkish gas importing market remainshhigconcentrated. It is this buyer

concentration that might give Turkey a better banigg situation than is assumed in the

136 Figure: author.
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model. This would mean that the CPM result—locdtetiveen non-cooperative oli-
gopoly and perfect collusion—could be even closdahe perfectly collusive outcome.
Most experts interviewed for this thesis agreed B@TAS’ dominant role was

an obstacle to a more competitive market in Turkaytly because BOTAS is not inter-
ested in change, which would essentially entaihpsnarket share. BOTAS also has no
interest in bringing more transparency to the nagoh process with the suppliers nor
does it have an incentive to actively look for mooenpetitively priced gas from other
sources since it does not face much competitidroate™’ Contrary to this widely held
position, Dr Levent Ozgul from BOTAS pointed outtime interview that unbundling
BOTAS and privatising the market sounds good imtebut it is not sensible in prac-
tice. The reality, he pointed out, is that Turkeasho deal with national oil and gas
companies such as Gazprom, Sonatrach, SOCAR afmlthowhich are mostly con-
trolled by totalitarian governments. Dr Ozgul tHere advocates a strong BOTAS that
will enable Turkey to negotiate eye to eye withsthgtate-run suppliers in a way small-
er private companies could nof.

In theory it might be a good idea to unbundle angrivatise BOTAS in or-

der to create more competition and a more markst¢dapproach. In prac-

tice, BOTAS deals mainly not with the competitivedamarket-driven BPs

and Chevrons, but with totalitarian governmentst tharround Turkey.

Therefore a strong, integrated and at least patdye-owned BOTAS is
needed to secure a strong position in negotiatins.

However, Turkey pays some of the highest pricesgls despite being sur-
rounded by countries holding some of the worldigést gas reserves. This should give

Turkey a choice of suppliers and should keep tramapon costs low. The fact that

57 For example: Expert Interview, Dr Tuncay Babali.

138 Expert Interview, Dr Levent Ozgul.

139 Expert Interview, Levent Ozgul, Head of Gas Ma§ttem Commission, BOTAS, Ankara, September
2010.
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prices are high despite this is evidence that yielbwoncentration in fact strengthens the
country’s bargaining position, it has not generdgaaburable results so far.

Market entry barriers. Contrary to buyer concentration, market entryibes
could lead to an overstatement of the conduct patemif there are high barriers to en-
try for potential market participants, collusiveogucer conduct may not be as im-
portant an explanation as the model suggests.titigsthat natural gas production and
transportation faces such high barriers. Yet, onstrdistinguish between natural mar-
ket entry barriers and others which may be estaddisor sustained with anti-
competitive motivation. Natural barriers are higbfrant costs for developing natural
gas fields and for building long-distance pipelireesl LNG tankers. These certainly
exist for alternative suppliefd though not in all cases. For example, were Iragxo
port gas to Turkey, it could produce the gas fragld$ close to the Turkish border for
around US$15 per Mcm, much lower than even low-sagpliers such as Russfa.
Moreover, incremental volumes from Iran would natd high entry barriers either
since many Iranian gas fields need to be scaledbupdo not need to be developed
from scratch. A pipeline also exists, which carsesall volumes to Turkey. Hence, the
natural entry barriers exist, but they are noteageee as they could be. Hence these bar-
riers may not overstate the CPM much.

There is a second type of market entry barrier el \artificial ones put up to
keep the market uncompetitive. A competitive marketong other things, needs trans-
parency, flexibility and prices that reflect supplyd demand. Yet, in the Turkish natu-
ral gas market—and in many others in Europe and Asia—this is not the case. One

entry barrier is the wide-spread use of long-teontiacts. Suppliers insist on those

%0 Turkey’s existing suppliers, apart from Azerbajjaaurce gas from relatively old fields, where high
upfront costs have largely been amortised oversyaad decades. That is in part why their marginal
costs are relatively low.

181 Expert Interview, Dr Cenk Pala. He cited a fedisjbstudy conducted by Shell in Northern Iraq.
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contracts in order to commit the consumer for upQ@oyears, hence shutting out poten-
tial rivals for decades. Energy expert Filiz Katmaointed out in the expert interview
conducted with her that Turkey is overcommittedih@wsigned agreements to take de-
livery of gas almost twice the actual consumptibhese and long-term inflexible con-
tracts prevent major adjustments and market erftgompetitors-°? Producers defend
this practice jointly and hence Turkey cannot seugas through more flexible short-
term contracts.

Connected to the issue of long-term contracts wipktream suppliers is the
problem of stranded costs. These are costs that Swerurred within the previous mar-
ket structure [and] that cannot be economicallyveced within a competitive natural
gas market structuré® Stranded costs include high-price long-term casréhat need
to be fulfilled until their expiry®* “Stranded costs create uncertainty for new investo
and risk stifling competition. [Regulators in Tuykbave to] mitigate and accurately
measure stranded costs [...] to provide for theiovecy in a way that is ‘fair’ and does
not impede efficient entry or the emergence of cetitipn. Prospects for competition
among upstream players are poor for the immedistierd unless there is new entry
from new sources. However, new entry may exacerbh&tgroblem of stranded costs,
since excess supply of gas [in long-term contrasta]ready expected to be substantial.
However, on the other hand, by delaying the imppgfream competition with the im-
port ban provision in the NGML, Turkish policy makebind themselves and Turkish
consumers with the high prices in those contra®sHence the issue of long-term con-

tracts is both problematic because all (GECF) ptediirefuse to move to more flexi-

162 Expert Interview, Dr. Filiz Katman.

183 M. Oguzcan Biilbill, “Liberalization of the Turkish Gas Mat”, Rekabet Dergisivol. 11, no. 1, 2010,
p. 21.

184 Other examples include: over staffing, especigdlyments for redundancies resulting from transfer o
operations from BOTAS to the private sector andpfemsion liabilities.

18 Biilbil, “Liberalization of the Turkish Gas Markef. 21.
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ble, short-term contracts—thereby keeping out cditie—Dbut it is also a regulatory
challenge for the government in Turkey becausetm@inded costs. A more detailed
treatment of Turkish domestic policy design andlengentation is to follow in the next
subsection. Finally, another artificial barrier tarket entry is worth mentioning: the
practice of conducting negotiations on natural gme and purchase agreements in se-
cret and keeping the contract terms secret toa [Hek of transparency makes it diffi-
cult for competitors to enter the Turkish market.

Section 2 described various cooperative efforts acttbns among GECF sup-
pliers to the Turkish market, including the useh&f gas pricing mechanism (oil indexa-
tion) to sustain producers’ market power. Soméhefdrtificial entry barriers mentioned
here also contribute and sustain producers’ mapketer. In fact, there is a positive
feedback loop—an interdependence—between artifesiédy barriers and producer co-
operation. All producers insist on secret negaireiand on locking customers into two
or three decade-long contracts. These barriers ntad@sier to keep out competition
and less competition makes it easier to coopemtenfatters of price and contract
terms).

Hence, someatural market entry barriers may to an extent overstagecon-
duct parameter result. Howevextificial market entry barriers that are the result of
(openly) cooperative action should not be undedsi@a® potential overstatement of the
CPM, but instead they should be considered path@fCPM result. Given the preva-
lence of these artificial entry barriers, it coulell be that their existence even under-
states the CPM figure in terms of actual coopeeatisnduct-*®

Policy issuesThe major policy document of the past decade Waf2001 Natu-

ral Gas Market Law, which incidentally was passethe same as the GECF was estab-

186 Accounting for both secret collusion and overtmemtion.
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lished. In line with EU efforts to liberalise anttegrate the European gas markets, Tur-
key passed an even more aggressive law. Yet, uheléaw itself was very ambitious,
the implementation of it left much to be desired:

The 2001 gas market law was very aggressive, asthardly been imple-

mented. BOTAS was supposed to transfer at leastd0# contracts to the

private sector by 2009, but so far less than 10%asfvolumes are now pro-

vided by private firms. Moreover, BOTAS is not aled to sign new con-

tracts with suppliers from abroad, but in fact tiséilf do. Such is the reality
of Turkish politics®’

The gas release programme that required BOTAS lioquesh volumes has
hence not been properly implemented. One issuethiedsBOTAS’ competitors were
quite small firms with which Gazprom, Sonatraclaledid not want to do business (pre-
sumably mainly because these smaller firms wouldce rexoded the exporters’ market
power over time by looking for the most competite@urce of gas). A more effective
policy design could have been to privatise BOTAS divide it into four to five smaller
firms. That way, contracts with GECF suppliers, athare eager to protect their market
power, would not have had to be changed. Henderms of policy, both the design of
the NGML and its implementation were problematichis could also be an additional
explanation for the existence of market power.

Political factors. Political factors are treated separately fromgyoissues here.
Given the existence of a state-run and state-ovpiggline firm such as BOTAS, one
would expect some degree of politicisation thaluerices market prices and might ex-
plain departures from competitive conditions. ldli&idn to this fact, there are other fac-
tors at play too. For example, while the gas sate@urchase agreements between BO-

TAS and its suppliers such as Gazprom are negdt@iea company-to-company basis,

187 Expert Interview with Ms Berris Ekinci, Head of &gy Department, Turkish Ministry of Foreign
Affairs (MFA) and Dr. Tuncay Babali, senior diplomaurkish MFA and former fellow at Harvard’s
Weatherhead Center for International Affairs (2@09:0), Ankara, September 2010.
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an intergovernmental agreement (IGA) usually presetthis. Hence governments and
their political agendas are not only involved irdity through state-run companies, but
also more directly in the basic IGAs agreed upoforeethe commercial negotiations
begin. While specific examples of quid pro quo dealwhich the Turkish governments
accepts less favourable conditions in their natgeasl negotiations with their suppliers
in exchange for other political or strategic betsefire hard to come by, the political el-
ement might be another factor that explains whyiga®t priced as competitively as it
could be.

Politics also plays a role in two other ways. A& @xpert argued, the retail nat-
ural gas prices in Turkey are politicised, espéci@head of elections. “The prime min-
ister and the ruling party will often lower end-uggices of gas and electricity, which
are mainly very high because of high import cost& The loss imposed on BOTAS by
such actions is of course ultimately borne by aitens through their taxes. Moreover,
politics matters in yet another way. Internationglations professor Mustafa Aydin
pointed out that the search for alternative souodems is hindered by America’s polit-
ical influence. “Iran has the world’s second latgges reserves and could deliver much
larger quantities to Turkey than it does at the momYet, Iran’s supplies are kept to a
minimum because of US political influence and samst Sanctions on Iran left infra-
structure and fields underdeveloped so that adwditisolumes couldn’t be supplied at
the moment even if the Americans allowed""This argument has some merit, but the
fact that Iran has been one of the most vocal GE@#pliers aiming to raise prices,
makes it seem unlikely that Iran would be the sigpphost likely to provide additional

volumes under more competitive conditions.

188 Expert Interview, Dr. Necdet Pamir, former TPAGeentive, Ankara, September 2010.
189 Expert Interview, Professor Mustafa Aydin, Kad@dHUniversity, September 2010.
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Corruption. A recurrent theme in the expert interviews conddigteTurkey in
September 2010 was corruption. Almost every exapgmtes that corruption does play a
big role in Turkish politics and also in the energgrket and business. Dr Pala argued:
“Erdogan supports market-oriented reforms, but nudstn he favours those private
companies that are close to him and his party, agdbalik Holdings.” Professor Aydin
added that when it comes to the construction oélpips for both gas and oil, Calik
Holdings seems to be the government’s preferredoaom “Mr Calik, the owner of the
holding company maintains close ties to the govemtnand employs the son-in-law of
Prime Minister Erdogan as the chief executive sfdimpany.*’® Moreover, Vladimir
Socor argued that “Blue Stream One's exorbitansttoation costs translated into oner-
ously high prices to Turkish gas consumers. Elemignthe Turkish government at that
time colluded with Gazprom in this project, but th&sequent investigations did not
run their full course**

Infrastructure/Storage. The lack of gas storage facilities in Turkey anetaer
possible reason for the existence of market pd¥fef.gas consuming countries do not
have sufficient storage facilities, they are patacly susceptible to suppliers’ pricing
power since they have no cushion in a time of €sippliers can get away with charg-

ing much higher prices. Tamer Cetin explains:

Natural gas demand in Turkey is seasonally volatilé depends on imports.
Supplier countries can put ceilings on imports ésonomic and political
reasons. For example, Ukraine and Iran cut gasrexmpTurkey in 2006. In
January 2007 and now in January 2008, Iran redtieedupply of natural
gas two more times. Iran always defends the cwupply on the basis of
technical problems and a heavy winter. Nonethelggktical reasons also
had some role in Iran’s behaviour. [...] [Moreoveuridg] the crisis with

170 Expert Interview, Mustafa Aydin.

L v/ladimir Socor, “Gazprom, Turkey Revive and Redgufe Blue Stream Two”, 11 August 2009. Ac-
cessed on 10 October 2010: http://economie.moldogews/gazprom-turkey-revive-and-
reconfigure-blue-stream-two-203210-eng.html.

172 Expert Interview, US Government official, AnkaBeptember 2010.
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Russia, Ukraine consumed domestically some of @ igis needed to
transport to Turkey. This unexpected supply sherigayve signals about the
vulnerability of the market structure and raise@sjions about the sustaina-
bility of the current syster{?

This section has considered alternative explanationthe existence of the con-
siderable difference between prices and marginsi cbgas in Turkey. While certain
factors such as buyer concentration might understet CPM result, others such as the
existence of market entry barriers might oversiiatd seems that policy, political and
other factors including corruption in Turkey ane tibsence of sufficient storage facili-
ties may also in part explain producers’ pricingvpo. Nevertheless, after careful con-
sideration of these other possible factors coofmraémains a viable major explanation
for the price-cost margin though perhaps not guoitine extent that the conduct parame-

ter model suggests.

173 Cetin, “Institutional Change in the Turkish Enefggrkets”, pp. 203-205.
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4.5. Consequences of Market Power and Conclusion

The preceding analysis has shown that the signifidagree of market power in
the Turkish gas market is to a considerable extenbnly explained by the highly con-
centrated market structure, by somewhat inelastimahd, but also by cooperation
among major natural gas exporters to Turkey, eslhethose that are members of the
GECF. This market power is also perpetuated by yweid’ insistence on uncompeti-
tive practices and artificial market entry barriddggh prices and significant amounts of
economic rent earned by suppliers, chiefly Russid & the biggest one, have a range
of detrimental implications for Turkey in the engrgolitical and economic spheres.
These implications will be explained in detail helo

Energy Security. First of all, energy security not only compriseswity issues
related to the physical access of energy supfMesh attention has been devoted to the
physical access side of the argument and otheiest(fthave also looked at the recent
resurgence of energy nationalism, which createserabilities for all gas consuming
countries. Yet, for highly import-dependent gas amimg consuming countries in Eu-
rope and Asia—Turkey in particular—pricing vulnetdyp has been a permanent fea-
ture. That is why producers’ market and pricing poshould not only be understood in
narrow terms, but also in terms of broader eneegysty issues. While there are many
definitions for energy security, the most basic a¢he reliable and affordable access
to energy. If access to energy becomes unaffordablenany—and this is a relevant
problem in a developing country such as Turkey—tbiecing is an energy security is-

sue as well.

1" Nana de Graaff, “A Global Energy Network? The exgian and integration of non-triad national oil
companies “Global Networkssol. 11, no. 2, 2011, p. 262.
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Welfare Implications. Uncompetitive gas prices are problematic in Turtay

many reasons. As a report by the Turkish governmetss:

Around 58 percent of electricity production is degent on imported re-
sources including other imported fuels besidesrahigas. That much de-
pendence on natural gas almost all of which is mgaband large part of
that dependence being on a single country coresitat significant supply
security risk besides that being the main reasdiindethe persistent elec-
tricity price increases seen in last two yeats.

Overreliance on a few colluding suppliers leadshigh prices and economic
rents earned by those suppliers at the expendeofurkish economy and consumers.
Figure4.14 compares the OECD average of power and nagasaprices to prices in
Turkey. The poorest OECD country hence faces priaesbove average despite the
fact that it is surrounded by a wider range of gels-countries (with low production

costs) than any other country within the OECD.

Figure 4.14: Power and Gas Prices for Industrial Consumptn:

Turkey v OECD averagée "

2004 | 2005 | 2006 | 2007 | 2008
Electricity Turkey 10.0 10.6 10.0 10.9 13.9
(¢/Kwh) Average of OECD 7.3 7.8 8.6 9.4 -
Natural Gas Turkey 230.3 | 304.5 | 352.7 | 4408 | 5729
($/107 Keal) Average of OECD 253.7 320.2 | 3354 338.5 | 4321

No doubt, these high end-user prices are partljaengd by the monopoly posi-

tion of BOTAS. Economists call this situation doailpharginalisation where consumers

7> Unknown Author, “2010 Annual Programme”, RepuldfcTurkey - Undersecretariat of State Plan-
ning Organization, 2010, p. 113.
7% |EA Energy Prices and Taxes, 2010.
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face two monopolie§,’ one at the upstream end and one on the downseadrof the
chain (BOTAS). Yet, in most comparable gas consgremuntries there are only a lim-
ited number of downstream firms that also possem&eh power. Hence the difference
between Turkey’s end-user prices shown in Figufiel and the OECD average is not
principally due to double marginalisation and BOTABSminant role.

In fact BOTAS itself has faced immense difficultiescause of inflexible long-

term contracts with Gazprom et al and becausegif piices:

Turkey's BOTAS raised natural gas prices by betwedfo and 5.8% yes-
terday in a bid to ease its financial difficultiegcording to Reuters. The
gas-price rises amount to a cumulative 30% sahianyear and are likely to
push up electricity prices and in turn boost indlat [...] The move follows
earlier reports that BOTAS is close to bankruptéterabeing squeezed by
high-priced take-or-pay contracts with Russia’s fidam, regulated end-user
prices, and debts of around 9 billion Turkish I{t#5$6 billion) run up by
Elektrik Uretim Anonim Sirket, which operates theajority of Turkey's
13,300MW of gas-fired generating capacity. [...] BOH Aast raised natural
gas prices 6.8% in August 2006, but has since [epts steady despite ris-
ing costs because of soaring oil pric&s.

Furthermore, IHS CERA reported in 2007 that an stigation into gas import
contracts between BOTAS and Gazprom was conduttesl. 1998 contract concluded
that Turkey had “overpaid for supplies by up to @33m” — on just one of the three
contracts BOTAS has with Gazprom. The investigatdso criticised the long-term
contracts with Gazprom that “lock [Turkey] into g far more gas than it needed.”
Turkey’s former energy ministers Recai Kutan andn@ur Ersumer are now being

scrutinised for their role in concluding the comtrand also for possible corruptidfi.

77 Or a group of colluding upstream suppliers.

18 sally Bogle, “BOTAS Hikes Turkish End-User Gasdes to Ease Financial Problem#iS Global
Insight 2 November 2006. Accessed via Nexis UK on 2 May/12

19 3ally Bogle, “BOTAS's 1998 Gas Contract with GazprProbed; Sale of Ankara Gas Distributor
Cleared”,IHS Global Insight27 November 2007. Accessed via Nexis UK on 2 &Iay/1.
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High gas prices in Turkey are not just a matteea@snomic welfare, but also a
welfare issue at a more basic level. One expedrteg that due to high prices especial-
ly during winter time many citizens who can no lengfford gas prices to heat their
houses, switch to the use of indoor coal furnabas dare extremely dirty not only be-
cause burning coal indoor is a health risk by fifdelit also because Turkish coal is
much more dirty in terms of generating local patlntand toxic emissions than coal
from other countrie$®

Macroeconomic Issue.High and fast-rising gas prices contribute to Byk
inflation problems, which at 10.4 percent in 2008 already very considerable given
the country’s strong economic growth. Gas priceacexbate inflationary problems.
Moreover, high gas prices make energy-intensivelymtion more expensive, hence
hurting Turkey’s competitiveness. Finally, as Raulslobal Economics (RGE) note,
Turkey’'s enduring current account deficit is caubgdtructural trade issues, in particu-
lar Turkey’s reliance on expensive imported enéfgy.

Political Implications. Turkey’s heavy dependence on foreign sources eif-en
gy is a fact and a detrimental one at that. Yatabhee of extremely limited conventional
sources of oil and gas, this import dependenciedylto continue. This dependence,
the concentrated market structure and produceusiol taken together weaken Tur-
key’s political position especially vis-a-vis iteminant suppliers of gas. A more diver-
sified and competitive market approach would redetiance on big suppliers, increas-
ing the Turkey’s bargaining power and it would aleduce the enormous cost imposed
by the current system.

The current Turkish approach of government-infleshoegotiations with the

country’s gas suppliers is not without irony. Byngetimes making concessions in the

180 Expert Interview, Dr Filiz Katman.
181 Mary Stokes and David Rogovic, “RGE’s WednesdayelNdind the (Current Account) Gap”, Rou-
bini Global Economic®ednesday Not@5 August 2010.
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issue area of natural gas (i.e. accepting lesaufabde terms and prices or more control
for Gazprom and others in Turkey’s domestic disiitm market) in order to achieve

other strategic goals, Turkey weakens its positiotthe long-run by becoming ever

more dependent on those suppliers. What may l&ekdistrategic, political success for
Turkey in the short-term (in exchange for comprasis the natural gas negotiations),
may in the long-run weaken the country’s overalipon.

To conclude this case study on the role of cooperabnduct and market pow-
er in the Turkish natural gas market, one can suimsmé&he following findings. Coop-
eration among Turkey’s natural gas suppliers i laotlearly stated objective and there
is a wide range of publicly available evidence ttabperative efforts, policies and ac-
tions have taken place after the GECF's formatiection two provided a descriptive
account of these efforts at the international,ha bilateral and at the company-to-
company levels. The weaker forms of cooperatiod tertake place at the international
level, e.g. in GECF meetings. The stronger typesooperation have taken place at the
national government and corporate levels. Despéakwevels of institutionalisation, |
find evidence that cooperation and collusion amG#CF members is effective. This
finding is at odds with the international relatiditerature that presumes higher levels
of cooperation tend to lead to more effective coapen outcomes. This finding, espe-
cially if corroborated in the other case studies, ve discussed in chapter 7. Hard evi-
dence of (collusive) price-fixing is of course assaly impossible to obtain, which is
why the conduct parameter model and empirical degee very helpful in estimating
the conduct of producers, which was collusive m pleriod of time under investigation
(2006 to 2008). The subsequent qualitative anaktstsved that there might be some
other factors that are not part of the model angtkvimight lead to an over- or underes-

timation of the cooperative nature of the producessduct. On balance, these factors

178



do not change the overall result that Turkey’s pomals collude. The model outcome
was greater than the non-cooperative oligopoly amuts, but lower than the perfectly
collusive outcome, suggesting that cooperatiomisngortant explanation for market
power. More evidence for the effect of collusivexdoct on gas prices can be found by
considering the only supplier of gas to the Turlasérket that is not part of the GECF,
Azerbaijan. The import price of gas from Azerbaijmas 60 to 70 percent lower than
the average price charged by members of the GERIB.evidence of a significant price
differential between members and the only non-membéhe GECF confirms the hy-
pothesis that high prices and GECF membership\ademly connected. Cooperation
and collusion as evidenced in the CPM results lagectore not general producer phe-

nomena, but are specific to the GECF member states.
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4.6. Appendix
182

Appendix Table 4.1: Natural gas cost of extraction and transportéabn

Unit costs used in that study {SﬂDDDmﬁ*,

Gas Unit shipping costs T for LNG ($/1000m™)

extraction Burooe

and

liquefaction costs ;G Belgium France Greece Italy Portugal Spain Turkey

(s/1000m?) *
Trinidad and Tobago 21.19 4489 4359 5723 486 4047 4061 61.62
Oman 14.13 6232 4677 3121 4549 5031 4767 3082
Qatar 10.59 65.65 5034 3588 4907 56.86 5147 3549
UAE 12.36 6554 4995 3535 4867 5675 5094 3497
Algeria 15.89 2369 1358 1815 14.08 15.18 11.09 224
Egypt 21.19 3847 2299 1511 2232 2984 2348 15.67
Equatorial Guinea 17.66 4969 4604 5946 4783 41 4048 60.19
Libya 17.66 338 1957 1979 1855 2521 1955 2027
Nigeria 17.66 49.06 4541 544 472 4037 3985 55.14
Brunei 14.19 81 6521 5043 6392 7209 6554 50.04
Indonesia 897 94.13 7816 6331 7691 85.15 7854 6291
Malaysia 3547 9136 7532 6031 7401 8232 7566 59.91

Sources: * OME {2001) and calculations by the authors based on various sources (DT1, 2005; GIIGNL, 2008},

182 Massol and Tchung-Ming, “Cooperation among ligeefhatural gas suppliers: Is rationalization the
sole objective?”, p. 944.
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Appendix Figure 2: Domestic Natural Gas Pipeline Nvork in Turkey
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Appendix Table 4.2: Natural gas supply and consumgin in Turkey

Milion cubic metres

1973 1978 1980 1990 2006 2007 2008 2009e
Indigenous production - - - 212 905 893 1017 715
+ From other sources - - - - - - - -
+ Imports - - - 3257 30 219 35832 37 153 35776
- Exports - - - - - 3 435 708
+ Stock changes - - - -1 59 - 95 - 1090 -7
- Statistical difference - - - - - - - -
Total consumption - - - 3468 31183 36599 36 645 35066
Transformation - - - 2585 15 961 19019 20 062
Main activity electricity - - - 2585 13 056 15730 16 523
Autoproducers eectricity B - - - 886 1032 1195
Main activity CHP plants - - - - 920 1121 1062
Autoproducers of CHP - - - - 1099 1136 1282
Main activity heat plants - - - - - - -
Autoproducers heat plants - - - - - - -
Gas works - - - - - - -
Gas to liquids - - - - - - -
Other transformation - - - - - - -
Energy industry own use - - - 20 126 644 534
Coal mines - - - - - - -
Oil and gas extraction - - - 20 - - -
Gas inputs to oil refineries - - - - 81 598 487
Coke ovens - - - - - - -
Gas works - - - - - - -
Other energy - - - - 45 46 47
Losses - - - - 25 25 68
Final consumption - - - 863 15071 16911 15 981
Industry - - - 600 4007 4473 3858
Iron and steel - - - 10 710 822 784
Chemical - - - 320 1002 1089 738
Non-ferrous metals - - - - 553 588 118
Non-metallic minerals - - - 221 623 676 990
Transport equipment - - - 3 43 33 48
Machinery - - - 7 26 30 154
Mining and quarrying - - - - - - -
Food and tobacco - - - - 180 257 184
Pup, paper and printing - - - 10 62 65 137
Wood and wood products - - - - - - -
Construction - - - - - - -
Textiles and leather - - - 28 220 268 109
Non-specified - - - 1 588 645 596
Transport - - - - 139 201 221
Road - - - - - 1 3
Pipelines - - - - 135 190 190
Non-specified - - - - - - -
Other - - - 49 10 767 11993 11 586
Commerce and public - - - - 3344 3689 3707
Residential - - - 49 7423 8304 7879
Agriculture (incl. fishing) - - - - - - -
Non-specified - - - - - - -
Non-energy use (industry) - - - 214 158 244 316
Petrochemical feedstocks - - - 214 158 244 316
Other - - - - - - -

Totals may not add up due to rounding.
Source: Annual Gas Statistics.

Source: IEA “Natural Gas Information 2010”, p. 336.
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Marcel Dietsch
DPhil Student, University of Oxford
September 2010

Issues and Questions for Expert Interview — Ankarand Istanbul, Turkey

| hope to have a wide-ranging conversation with gbaut the following issues and
guestions:

Turkey’s energy market in general and natural gasn particular

Relationships between the suppliers (Algeria, Aagaln, Iran, Nigeria, Russia
and Turkmenistan)
o and BOTAS and between the exporting countries anmélely more general-
ly
= Economic dimension
= Political dimension
= Important issues in these economic and politidati@ships be-
tween the exporters and Turkey
« Competition in Turkish energy /gas markets
o Level of competition in the domestic natural gaskatand other markets
(electricity)
« In terms of public policies/energy policy, has theeen a strong drive towards
liberalisation of gas and electricity markets?

» Issue of producer cooperation

o0 Important in Turkish policy debate?
o0 Mitigating factors:

» |look at producer cooperation in the gas markethScoopera-
tion on the supply side, might (in part) be offsgtouyer concen-
tration or cooperation in the Turkish market. Do ymnsider
BOTAS’ position as the dominant importer as beiagplurable?

= the drive for alternative supplies of gas:

» other pipeline suppliers (Azerbaijan/lraq)?
* more LNG?
e more domestic production?

= Market entry barriers — remove?

Current economic and political issues in Turkewpted to energy market?
o Economic policy
o Other domestic policy
o Foreign policy
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List of Experts Interviewed in Turkey
between 6 September 2010 and 17 September 2010

Istanbul
Dr Filiz Katman, Director, Energy Research Insa@tustanbul Aydin University.

Professor Mustafa Aydin, Rector and Internationallai®ons expert, Kadir Has Univer-
Sity

Mr Alain Terraillon, Head of Turkey Office, Europe&nvestment Bank.
Ankara

Dr Cenk Pala, General Manager, E.ON Ruhrgagalaz AS. (Turkey)

Dr Necmi Odyakmaz, Board Member, E.ON Ruhrgagddgaz AS. (Turkey)

Ms Berris Ekinci, Head of Energy Department, Tunkidinistry of Foreign Affairs
(MFA)

Dr. Tuncay Babali, senior diplomat, Turkish MFA diedmer fellow at Harvard’s
Weatherhead Center for International Affairs (2@03-0)

Mr Levent Ozgul, Head of Gas Masterplan Commiss&irategy Department, BOTAS
US government official, American Embassy in Ankara

Mr Pars Kutay, AB Consulting

Dr Necdet Pamir, former executive, TPAO.
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Chapter 5
Case Study: The Japanese Gas Market and its Suppise

5.1. Introduction and Background

The second case study is concerned with the Japgassmarket. It is another very in-
teresting case and in some ways different to Turieyyessentially comparable in most
respects. Japan is a resource-poor country amtiipes only very small amounts of gas
domestically. In East Asia it is the largest consurof gas and it is almost fully de-

pendent on imports. Figutel shows Japan'’s total primary energy supply 082M\at-

ural gas is the third most important source of gnan the country.

Figure 5.1: Total Primary Energy Supply (2008

*other: nuclear, hydro, geothermal, solar, comialstand renewable waste

While major gas producers such as Indonesia andygia are reasonably close,
Japan’s geographical location is difficult in terofstransportation for at least two rea-
sons. First, no pipeline connections to Japan skise there are hardly any soufcet
gas close enough to make pipeline transportatiasiliéee. Hence Japan must rely on
LNG shipments, which tend to be more expensive fhipad gas. Second, apart from

Malaysia and Indonesia, most other suppliers of (dastralia, Middle Eastern coun-

! |EA Natural Gas Information 2010.
2 With one exception: Russia’ Sakhalin fields in Merth Pacific.
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tries, North America) are located many thousandsitds away, which also means that
transportation costs will be higher.

Given different modes of transportation—LNG in dase of Japan and mostly
pipelines in the case of Turkey and Germany—igitstble to compare these country
case studies? Comparing piped gas sold throughtéong contracts with LNG sold on
the spot market might indeed be difficult; howetrex contractual and pricing arrange-
ments are remarkably similar in the cases undesideration. LNG sold to Japan is al-
so sold through long-term contracts spanning 180iyears. The original justification
for those long-term contracts was that huge upfomsts for developing gas fields and
for constructing pipelines and LNG facilities negde be recovered overtime. Unless
the buyer committed to long-term contracts whiclrganteed reliable capital recovery,
producers would not build the facilities. Therefotiee contractual arrangements for
pipeline gas and LNG are fairly similar and henoeparable in most highly import-
dependent countri€ss.

Despite higher transportation cost, LNG has an midhege over pipeline trans-
portation. A pipeline is immobile piece of infrastture, which often crosses various
transit countries that are situated between thelsrmnd the importer. This sometimes
creates political and sovereignty issues betweenirtiporting, transit and supplying
countries. Since LNG tankers generally use intesnat waters, this mode of transpor-
tation tends to be less political. But does Japameft from a (potentially) more com-
mercial relationship with its suppliers (evidenaed. by competitive and not political
prices) as a result of using LNG tankers and npg¢lpes? This is one of the questions
that will be addressed in this chapter. A firstngla at the data indicates a significant

degree of producer market power. The main taskheilto identify the degree to which

% And the original justification for those structar®day is equally questionable in both cases hbevi
argued later.
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this market power is explained by cooperation amdagan’'s gas suppliers, many of
which are GECF members.

This introductory section will provide some backgnd information on the Jap-
anese gas market and other related domestic idswah.also introduce in some detalil
the most important suppliers of LNG to the Japameaeket. The second section will
consider evidence of cooperation among the suppaethe corporate, at the bilateral
and at the international levels. Section three uskk available empirical data to run the
conduct parameter model, which allows one to esénby how much the price-cost
margin is explained by producer collusion, takingpiaccount the price elasticity of
demand for gas and market concentration. Finatlyeropossible factors in addition to

those used in the model will be discussed in sedtar.

5.1.1. Overview of Japan’s Sources of Natural Gas Supply

Japan’s domestic gas reserves are so small onbalgloale that they are not
even included in the BP Statistical Review of WoHdergy. Reliable information
comes fromThe Oil and Gas Journahccording to whose data Japan possessed about
20.9 bcm of proved reserves in 2011. The resena® \previously estimated to be
twice as large in 200¥Since Japan consumes close to 100 bcm a yeaedbe/es—if
they could all be produced in one year—would bacelyer one-fifth of the total annual
demand. The yearly production is hence very sma#ipan produced 181 Bcf [= 5.1
bcm] of natural gas in 2009. Japan's largest niagasfield is the Minami-Nagaoka on
the western coast of Honshu, which produces ab@yiebcent of Japan's domestic gas.
Discovered by Inpex in 1979, field exploration atelelopment are still ongoing. The

gas produced is transported via an 808-mile pipetiatwork that stretches across the

4 Unknown Author, “Japan Country Analysis Brief”, ithd States Energy Information Administration
(EIA). Accessed on 19 May 2011: http://www.eia.dpe/countries/cab.cfm?fips=JA.
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region surrounding the Tokyo metropolitan aredigure5.2 illustrates how strongly

growing demand and declining production lead ta éugher import quantities.

Figure 5.2: Japan’s Gas Production and Consumption, 199009
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Consequently, LNG imports have played a dominantole in the Japanese
electricity and gas markets since the late 1960apdn began importing LNG from
Alaska in 1969, making it a pioneer in the glob& @& trade. Due to environmental
concerns, the Japanese government has encouragedl rgas consumption in the
country and Japan accounted for about 36 percegtobial LNG imports in 20097
Tokyo Electric Power Company (TEPCO) and Tokyo Gagas distribution company,
started importing LNG in 1969 and soon added anidliti capacities in 1972 by import-
ing LNG from Brunei through a 20-year long-term tant® Unlike in Turkey, individ-
ual power and gas companies negotiate with forsugpliers.

Many of the subsequent supply and purchase agresrasnwith Middle East-
ern and Southeast Asian countries, especially M&agnd Indonesia. Indonesia had

been Japan’s largest supplier for decades, butrasu#t of soaring demand in Indone-

> |bid.

® Ibid.

" Ibid.

8 Akira Miyamoto, Chikako Ishiguro and Takashi Yamatirrational LNG Pricing Impedes Develop-
ment of Asian Natural Gas Markets: A Perspectivdvianket Value”, Unpublished Working Paper
obtained at Interview with Mr Miyamoto, Osaka G@stober 2010, pp. 2-3.
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sia, the country has allocated more of its producto its domestic market rather than

to exports’
Figure 5.3: Contracted LNG Demand for Japar’
2000-2009, in bcm
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In terms of contracted volumes, as illustrated igguFe 5.3, Indonesia’s market
share has fallen both in absolute and in relaterens. The contracted volumes also
show that Australia’s role has become much moreoniapt between 2000 and 2009.
The contracted volumes have some flexibility and ba adjusted upwards or down-
wards depending on changes in demand. In compatiasthre Turkey case study which
showed that BOTAS had signed agreements for arbwiog the amount of actual gas
consumed, Japan’s contracted volumes are mor@enwith actual demand as can be

seen if one compares Figure 5.3 and Table 5.1.

°EIA, “Japan Country Analysis Brief’, 2011.
10 Chart: author; data: kindly provided by Osaka Gasge 2011.
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Table 5.1: Natural gas imports (LNG) by country of origin**

Figubed: LNG imports by source, 2010 Source: EIA

2007

2008

Australia
United States
Other

OECD

Algeria

Brunei

Egypt

Equatonal Guinea
Indonesia

Libyan Arab Jamahiriya
Malaysia

Nigeria

Oman

Qatar

Trinidad and Tobago
United Arab Emirates
Yemen

Total non-0OECD

MNon-specified/other

Total imports

Million cubic metres

16 543
1086

17714

1327

9297

2278

785

19 047

18 553
1428
5179

11 380

839
7 800

77913

95 627

17 044
979
87
18110

688
8554
1777
1644

19529

18 675
2548
4 280

11333

474
7769

77 281

95391

Ruzszia Qmezn

Cigtar

LAE
T4%

Ialaysia
19.9%

Australia
19%

Indanesia Brunei
15.3% 3 4%

In terms of actual (as opposed to contracted) vekisupplied, Tablé.1 and

Figure5.4 show that Japan had three large supplierseirpéist few years—Australia,

Indonesia and Malaysia—with market shares aroundbb1®0 percent and three other

significant producers—Brunei, Qatar and the Unikedb Emirates (UAE)—with mar-

ket shares between 7 and 10 percent. (Russia eanie a supplier in 2009, i.e. after

the period of study in this thesis.) In additionlfdG sourced through long-term con-

tracts, Japan often buys smaller quantities ofagaghe spot market as well. More in-

formation concerning the evolution of pricing meaisans and a comprehensive de-

scription of the contracts between Japan and ijemsappliers will be provided later in

this section.

M |EA “Natural Gas Information 2010, p. 208.
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5.1.2. Organisation of the Domestic Sector and Consumption

There are over 200 private or local government gédgies in Japan. These utilities,
which used to enjoy regional monopoly status, owt a@perate 40 LNG regasification
terminals‘? “The majority of LNG terminals are located in timain population centers
of Tokyo, Osaka, and Nagoya, near major urban aadufacturing hubs, and are
owned by local power companies, either alone gpdrtnership with gas companies.

These same companies own much of Japan's LNG téaket =

The gas transmission
system is rather fragmented, both in terms of osmprand geography. The regional
utilities own their respective parts of the transsion pipeline network and geograph-
ically, as Figureb.5 shows, there are regionally separate netwodtead of a national-
ly integrated oné? The reasons for this are diverse: Japan is quitentainous, making
it difficult to build an extensive network acrosgetcountry. There are also other land-
use issues, including high cost, which would mal@mprehensive grid expensite.
However, the most important reason is the lackneemtive for incumbents to build
such a grid since it would only invite (additionempetition to their region.

The small amounts of gas production in Japan argedaout by Inpex and

Japex. These upstream companies also take paasiegloration and production pro-

jects outside Japan. Inpex and Japex were formeah wie Japan National Oil Compa-

'2|EA Natural Gas Information 2010, p. VI.34.

13E|A, “Japan Country Analysis Brief’, 2011.

*|EA Natural Gas Information 2010, p. VI.34.

15 Expert Interview, Tetsuo Morikawa, Institute fondfgy Economics Japan (IEEJ), Tokyo, September
2010.
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ny was broken up’ Given the small scale of upstream production, nebshe natural
gas sector in Japan is focused on importing LN&smission and distribution.

In 2007, 28 percent of Japan’s natural gas consomptcurred in the commer-
cial and residential sector, mainly for heatingldings’’ Gas for these purposes is dis-
tributed by retail natural gas companies such ak®s&as, Tokyo Gas and Toho Gas,
which at 75 percent retail market share, are thgekt suppliers of city gd&.The gas
market in Japan, according to the IEA,

used to be highly fragmented, characterised byoregimonopolies within
geographical concession areas, but the marketwschanging rapidly. The
revisedGas Utility Law provides for third-party access to LNG terminals
and pipelines, and for competition in supplyingsh@ustomers who use in
excess of 100 000 cubic metres of gas per year.pEttion between in-

cumbent city-based utilities and new entrants igeliging, causing prices
to fall and margins to drop to very low levéfs.

These reforms were put into practice in 1995 an@9f9 City gas companies
hence face more competition today, especially fpanver generation companies, which
benefit from a broader and often cheaper set aftgypncluding nuclear power.

To put consumption figures into perspective, twbheotmajor areas need to be ex-
plained. Industrial use of natural gas, e.g. uging as a feedstock for petrochemical
production, made up 9% of the total annual consionph 2007 It is the power gen-

eration sector, however, that is by far the largesisumer of natural gas in Japan. Ac-

cording to IEA figures, around 60 percent of thiatannual consumption in 2007 went

18 E|A, “Japan Country Analysis Brief’, 2011.

" Data: IEA Natural Gas Information 2010, p. VI.206.
8 E|A, “Japan Country Analysis Brief’, 2011.

9 bid.

20 |EA World Energy Outlook 2009, p. 521.

L Data: IEA Natural Gas Information 2010, p. VI.206.
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into electricity generation. This sector, accordioghe EIA, has been “one of the main

drivers of growth in natural gas demand in Jagan.”

22E|IA, “Japan Country Analysis Brief”, 2011.
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Figure 5.5: Map of Japanese LNG and domestic Pipele Infrastructure *®
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Table 5.2: Trends in the Share of Energy Sourcesf@ower Generatiort*

Energy source FY1973* FY1990 FY2005
Hydro 15.2 11.9 84
Coal 6.2 97 257
Thermal LNG 20 222 238
Oll, etc. 74.7 28.6 10.9
Total 829 60.8 60.7
Nuclear 19 273 31.0
Renewables 0 0 0.6

Table 5.2 shows that while electricity generatisrthe most important destina-
tion for imported LNG in Japan, gas in the powenegation sector is an important
source compared to other types of primary energutirfwith close to 24 percent in
2005), but coal is similarly important while nualés more dominant still. Crucially for
this analysis and to understand gas pricing meshaithe share of oil, which tradi-
tionally competed with gas in the power sector, theslined dramatically from three-
quarters in 1973 to around 11 percent in 2005.

Figure 5.6 shows the regional fragmentation of gbever market with Tokyo
Electric Power Company (TEPCO), Chubu Electric Po@empany and Kansai Elec-
tric Power Company (KEPCO) being the three mostbirgmt players. Due to the liber-
alisation of the gas and power markets, city gaspamies such as Tokyo Gas compete
with power generation companies in the same regan,with TEPCO. However, pow-

er companies still do not compete with each otherss regions®

24 Miyamoto et al., 2010.
% Expert Interview, Akira Miyamoto, Osaka Gas, OsaBatober 2010.
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Figure 5.6: Electric Power Company Service Ared8
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5.1.3. A Short History of Gas Pricing in Japan

When Japan started importing LNG in the late 1980 the United States,
fixed prices on the basis of actual project costsewused and no market-oriented price
adjustment mechanism was envisaffe®pecifically, the “LNG deal entered [...] took
the form of long-term 15-year contract [with a fixprice of] US$ 0.52 per mmbtu.”
Other long-term contracts for LNG cargoes were egjrepon in the early 1970s and
US$0.48 per mmbtu was charged in the case of theamt between TEPCO and Bru-
nei. Since LNG competes with fuel oil in power gextien, both prices were generally
preferred to be in the same range (in terms ofri¢@lequivalence). Hence when oil
price soared in 1973 as a result of the Arab oibamo, the price of LNG was also

raised?®

% Federation of Electric Power Companies. Furthéaitie including maps showing the distribution of
existing power plants, are available from http:/fwfepc.or.jp/english/

27 |EA World Energy Outlook 2009, p. 520.

% Miyamoto et al., 2010.
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Energy expert Akira Miyamoto at Osaka Gas argued: thhe first oil crisis
precipitated a transformation of the global energrket, and it was during this period
that the key projects to supply Japan were negatjauch as the Indonesian 1973 con-
tract. Even within OPEC, which had begun to donarthe oil market, there was dis-
cussion of the export price of natural gas as vegl this subsequently had some im-
pact on LNG prices. In 1977, Abu Dhabi and Indoaessmmenced LNG exports to
Japan. While a fixed price approach was initiattypdoyed for the Abu Dhabi project, a
price formula that linked to crude oil prices waspdoyed for the 1973 contract with
Indonesia.” The general idea of oil-indexation, ethihad been employed in Europe
since the late 1960s, had also arrived in East. A$ia formula employed “the average
of the export prices (government selling price; G®P main Indonesian-produced
crude oil as the reference, and incorporated dation rate of 3% per annum as a vari-
able factor in addition to crudé®

The principle of indexing gas prices to those e crude oil (as in Japan) or
to crude oil products such as fuel oil (mostly mr&pe) became more widespread after
the Iranian Revolution and the oil shock it caused979 and afterwards. The concept
of “oil-parity pricing”*° became the dominant mechanism for new contradtseirarly
1980s and Japanese customers and their supplieangeth existing fixed-priced con-
tracts to oil-indexation (e.g. for Abu Dhabi LNGJence surging oil prices also led to
surging LNG price$! There were slight variations in the mechanism, ajaysia ref-
erenced their gas delivery prices to Japan’s aeecagde oil import price (the Japanese
Crude Cocktail, JCC) while Indonesia preferred ilngktheir LNG prices to the gov-

ernment selling price (GSP) of Indonesian crudé&?oil

%9 |bid.

%0 |EA World Energy Outlook 2009, p. 520.
31 Miyamoto et al., 2010.

bid.
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This approach allowed producers to capture botlugssving in oil price as well
as the concomitant rise in LNG prices. Yet, in 198%en crude oil prices collapsed,
producers became less enthusiastic about sellinG kBN oil-linked prices. Crashing
LNG prices made it difficult to recover the costs the relatively new LNG liquefac-
tion projects, hence a more stable pricing mechamss negotiated: the price of LNG
was set “equal to 80% to 90% of the weighted-ave@ge of crude oils imported into
Japan [the JCC], plus a constant amodht.”

Another principle for pricing LNG delivered to Japathe so-called “S-
Curve"—was developed in the late 1980s and has Hesmnant since the early 1990s.
“The purpose of the S-curve formula is to reduceribk of lower oil prices to sellers
and the risk of high oil prices to buyers by redgcthe slope of the pricing formula
when oil prices go above or below a certain raigjeen that it was adopted when the
market entered a period of cheap oil, howeveras wlearly initially introduced for ‘the
helping hand’ for sellers®® The S-curve will be described in greater detail as a
means of retaining market power in section 2 of thapter.

More recently, especially during the oil price yaletween 2005 and 2008 some
producers wanted to return to full oil price pasiyce the S-curve not only protects the
producers with a floor price, but also limits thesigde as it did in recent yearsPro-
ducers’ changing positions on the S-curve and aiity pricing especially over the past

decade will also be examined in the subsequenbssct

% |EA World Energy Outlook 2009, p. 520.
¥ Miyamoto et al., 2010.
% |EA World Energy Outlook 2009, p. 520.
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5.1.4. Japan’s Main Suppliers - Indonesia

Indonesia has been the largest supplier to then@apamarket for decades, though this
lead is shrinking considerably. In 2008 Indones&s still the largest suppliers, closely
followed by Malaysia and Australia. The supplieifl ae introduced in this and the fol-
lowing subsections sorted by volume. Indonesia laploroximately 3.18 trillion cubic
metres (tcm) of natural gas reserves in 2008, daugito the BP Review of Enerd$.
That figures corresponds to about 1.7 percentlajea reserves worldwide and makes
the country the largest reserve-holder in AsiafRaend the thirteenth largest one
globally. An IEA report points out that “at currelevels of production, these would
sustain production for another 39 years. Accordinthe Indonesian government, more
than 70% of the country’s natural gas reserveslarated offshore, with the largest
found off Natuna Island, East Kalimantan, South 8uanand West Papua (or Irian Ja-
ya). Sizeable reserves were discovered in 20062804, after new exploration and de-
velopment licences were issued.”

Indonesia’s natural gas production reached 70 lmc8008, according to the BP
Review of Energy?® “Production has grown at an average annual raabofit 1.5 per-
cent over the previous two decades, and IndoneX)&8 gas production was the elev-
enth-highest in the world®® Figure5.7 shows that a significant portion of the coustry
production is exported, though strongly growing @stic demand is putting pressure

on the government to use more of its gas producidrome.

% BP Statistical Review of World Energy, 2010.

7 |EA World Energy Outlook 2009, pp. 589-590.

% BP Statistical Review of World Energy, 2010.

39 Unknown Author, “Indonesia Country Analysis BrieBJnited States Energy Information Administra-
tion (EIA). Accessed on 19 May 2011: http://www.de.gov/countries/cab.cfm?fips=ID.
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Figure 5.7: Indonesia’s Gas Production and Consumjmin, 2000-200%
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The natural gas sector is regulated by BPMigas thadstate-owned PT Per-
tamina today plays only a minor role in the upstresector, producing about 15 percent
of the country’s natural gas. Moreover, the EIAdndsia country analysis brief states:
“International oil companies such as Total, ConduliBs, and ExxonMobil dominate
the upstream gas sector, while natural gas trassmisand distribution activities are
carried out by the state-owned utility Perusahaas Begara (PGN)**

Indonesia is one of the most significant exportéreatural gas, that is, LNG in
the world. As the sixth largest exporter of gadglly, Indonesia exports most of its gas
to Japan (about 65 percent) and to other destimativEast and Southeast ASidDur-
ing the period of time studied for the purposeshdd thesis, two liquefaction terminals
for LNG exports were operational. Another one wemiine in 2009 with more to fol-
low in the middle of this decade as Figure 5.8 shoccording to the EIA, Indonesia

was the third-largest LNG exporter globally in 2009

“0|EA World Energy Outlook 2009, pp. 589-590.
“LEIA, “Indonesia Country Analysis Brief”, 2011.
42 i

Ibid.
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Figure 5.8: Liquefaction Capacity in Indonesid®

Capacity Commercial

Location (Bt Operations

Operational

Arun Aceh 102 1978
Bontang East Kalirmantan 110 1977
Tangguh Fapua 370 2009
Planned

Donggi-Senaro | Sulawasi 102 2014
Masela Arafura Sea, Maluku Province 122 2016+

From the two main production and liquefaction cestat Arun in Aceh and
Bontag, Indonesia currently supplies 12 percentotdl global LNG?* Despite new
sources coming online in the next few years, “LN&pa@ts have been a politically
charged topic in Indonesia, due to the perceptibi.NG exports removing much-
needed gas from the domestic market. The expectadigin gas demand, in addition
to the currently unmet demand, has led the govemhmaoepursue policies for securing
domestic supplies for the local markét.One result is that the contracted volumes be-
tween Japan and Indonesia shown in Figufe have declined considerably over the
past decade in relative terms and they are expéateecline in absolute terms over the
next few years as well.

In terms of specific supply and purchase agreentetigeen Indonesia and Jap-
anese importers, Figufe9 shows all those that are currently operatiobat, not the
initial ones made in the 1970s. The overview ilatgs that it is often a consortium of

buyers that negotiate the agreements with the progwcounterparts.

“3EIA, “Indonesia Country Analysis Brief”, 2011.
“41|EA World Energy Outlook 2009, pp. 589-590.
“>EIA, “Indonesia Country Analysis Brief’, 2011.
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Figure 5.9: Japan’s Supply and Purchase Agreements with ttonesid®

Bontang
contract

delivery | volume | contract
buyer terms (mmt/y) | duration

Chubu Electric (2.15), Kansal Hectric (2.57), Kyushu Electric
(1.56), Toho Gas (0.25), Osaka Gas (1.30), Nippon Steel (0.62) | €M | 845 | 2000-2009

Chubu Electric (1.70), Kansal Electric (0.91), Toho Gas (0.57),
Osaka Gas (0.44) FOB 362 1981-20M
Tokyo Gas (0.92), Osaka Gas (1.27) Toho Gas (0.12) FOB 2.3 19942013
(saka Gas (0.10), Hiroshima Gas (0.21) Nippon Gas (0.08) CIF 0.39 1996-2015

Arun

Tokyo Electric (0.13), Tohoku Electric (0.83) FOB 0.96 2005-2009

Finally, Indonesia was part of the GECF from thgibeing. The country’s rep-
resentatives attended the founding meeting in 2881 all meetings afterwards until

and including 2008 (except for one meeting in 2005)

5.1.5. Japan’s Main Suppliers - Malaysia

Malaysia traditionally has been one of the majqupdiers to the Japanese market. In
2008, the country was the second-largest supiier ladonesia and just ahead of Aus-
tralia. Malaysia held approximately 2.38 trilliomlkic metres (tcm) of natural gas re-
serves in 2008, according to the BP Review of Bnérghis figure corresponds to
about 1.3 percent of all gas reserves worldwideraalles the country the third-largest
reserve-holder in Asia-Pacific and the fifteentrgést one globally. According to the

IEA, “about 50% [of Malaysia’s natural gas resefvase located offshore Sarawak,

¢ Unknown Author, “Fostering LNG Trade: Role of tBaergy Charter”, Energy Charter Secretariat,
2008, p. 166.
4" BP Statistical Review of World Energy, 2010.
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41% offshore the east coast of Peninsular Malaa3th9% offshore Sabah. Most of the
country’s undiscovered gas resources are in oféshoras*®

Malaysia’'s natural gas production reached 65 bc20®8, according to the BP
Review of Energy? This is an increase of around 22 percent sinc® 2bBroduction
has risen continuously over the past two decadasetually, “domestic natural gas
consumption has also increased steadily, reachidgraf [= 28 bcm] in 2009.” Fig-
ure 5.10 shows this development of growing productiod aimilarly growing con-

sumption. More than half of the country’s produatis exported at present.

Figure 5.10: Malaysia’s Gas Production and Consumption, 1D-2009"
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Petronas, Malaysia’s state-owned petroleum compdoginates both the oll
and gas sectors. “The company has a monopoly ompatteam natural gas develop-
ments, and also plays a leading role in downstraetinities and the LNG trade. Most
natural gas production comes from production slgasigreements operated by foreign

companies in conjunction with Petronas.”

“8 |IEA World Energy Outlook 2009, pp. 607-609.
9 BP Statistical Review of World Energy, 2010.
*0|EA World Energy Outlook 2009, pp. 607-609.
*1 Unknown Author, “Malaysia Country Analysis BrietJnited States Energy Information Administra-
o tion (EIA). Accessed on 19 May 2011: http://wwwa.eioe.gov/countries/cab.cfm?fips=MY.
Ibid.
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Malaysia was the second-largest LNG exporter in82@@cording to data from
the BP Statistical Review of Enerfhyand it accounted for 12 percent of LNG exports
globally with the main destinations for MalaysiaNG& being Japan, South Korea and
Taiwan>* “LNG is primarily transported by Malaysia Interitatal Shipping Corpora-
tion (MISC), which owns and operates 27 LNG tank#re single largest LNG tanker

fleet in the world by volume of LNG carried. MISE 62-percent owned by Petron3s.”

Figure 5.11: Supply and Purchase Agreements with Malaysia

MLNG 1 and MLNG 2

contract

delivery | volume | contract
buyer terms (mmt/y) | duration
Tokyo Electric (4.80), Tokyo Gas (2.60) ex-ship/FOB| 740 2003-2018
ex-ship 0.36 1993-2013

Selbu Gas
ex-ship 0.39 2013-2028
Chubu Electric ex-ship 0.54 2011-2031
Toho Gas ex-ship 0.52 2011-2031
Kansal Electric, Tokyo Gas (0.80), Toho Gas, Osaka Gas (0.60) ex-ship 210 19952015
Tohoku Electric ex-ship 0.50 1996-2016
Shizuoka Gas (Joint cargos with Tokyo Gas) ex-ship 0.45 1996-2016
Sendal City Gas ex-ship 015 1997-2007

MLNG 3

Tohoku Hectric - 0.90 2005-2025
Tokyo Gas (0.34), Toho Gas (1.14), Osaka Gas (0.12) Bieship /FOB|  1.60 2004-2024
Dsaka Gas ex-ship 0.92 2009-2024
Japex - 0.48 2003-2023

Supply and purchase agreements between Japan dagisMaare presented in

Figure5.11. What is interesting in comparison to supplgl aurchase agreements with

*3 BP Statistical Review of World Energy, 2009.
> E|A, “Malaysia Country Analysis Brief”, 2011.
55 (i
Ibid.
*% Unknown Author, “Fostering LNG Trade: Role of theergy Charter”, Energy Charter Secretariat,
2008, pp. 166-167.
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Indonesia is that these are struck between Petamasnostly individual buyers in Ja-
pan rather than larger consortia as is the caseladionesian suppliers. This means that
the annual contract volumes tend to be smalleromparison. It is also obvious that
supply contracts have been made lasting well iné02020s and even 2030s, which is
another striking difference to Indonesia.
To conclude this brief overview of Malaysia andLitdG trade relationship with

Japan, a final point must be mentioned. Malaysia wdounding member of the Gas
Exporting Countries Forum. The country’s represivea attended all GECF meeting

from 2001 until and including 2008 without exceptio

5.1.6. Japan’s Main Suppliers - Australia

Australia’s gas exports to the Japanese market beoxen very strongly over the past
decade. The country was the third-largest suppli@008 after Indonesia and Malaysia.
Australia held about 3.1 trillion cubic metres ()caf natural gas reserves in 2008, ac-
cording to the BP Review of EnergyThat means Australia holds about 1.7 percent of
the world’s gas reserves and makes the countrytbkth-largest reserve-holder glob-
ally.>®
Earlier estimates of Australia’s reserves were migeter. As the EIA points

out: “The upgrade is largely a result of increasggloration and development of its
unconventional as well as conventional gas souitlss been reported that unconven-
tional gas deposits, i.e., coal seam and shalelgpasits, have become an increasingly

larger component of gas reserves due to technabagitvances®

°" BP Statistical Review of World Energy, 2010.

8 Unknown Author, “Australia Country Analysis Briefnited States Energy Information Administra-
tion (EIA). Accessed on 19 May 2011: http://www.di@ze.gov/countries/cab.cfm?fips=AS.

59 [|hi
Ibid.
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Australia’s production of natural gas reached 2@ in 2008, according to the
BP Review of Energ$’ This is an increase of around 23 percent sinc® 2@fbduction
Is expected to grow even more strongly in the cgnyiears as large new projects will
come online. “Queensland and New South Wales arendin sources for coal seam gas
(CSG), which accounted for 13 percent of gas pridign 2009, while conventional

gas is largely located in the Carnarvon Basin @ifsiNorth Western Australid™

Figure 5.12: Australia’s Gas Production and Consumption, 990-200%
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Figure5.12 shows that much of Australia’s gas produchias traditionally been
consumed domestically. The recent drop in conswunpgmainly because of the eco-
nomic crisis) increased the share of exports, lhistghare is expected to widen in any
case due to strongly growing production.

Unlike most gas producing (and indeed consumingntees in Asia-Pacific,
“the Australian government has no ownership stakbe domestic natural gas industry.
The industry is regulated by the Ministry of IndystTourism and Resources (MITR)

and the Ministerial Council of Energy (MCE). The EQunctions as the director of

0 BP Statistical Review of World Energy, 2010.
®LEIA, “Australia Country Analysis Brief”, 2011.
%2 EIA, “Malaysia Country Analysis Brief”, 2011.
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natural gas policy. Major domestic and foreign playoperating in Australia include
Santos, Woodside, Chevron, ConocoPhillips, ExxoniM@rigin Energy, BG Group,

Apache, INPEX, Total, and Shefi*”

Figure 5.13: Australian LNG Exports in 2009*
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Because of the long distances between Australiaitandotential markets, all
natural gas for exports is converted in to LNG east of transported by pipelines. Ac-
cording to EIA figures, Australia’s LNG exports gréoy 48 percent since 2000 and in
2009, the country exported 24 bcm of LNG. Rigure5.13 shows, Japan is the main
destination of Australian LNG cargos, with Chinaug Korea, India and Taiwan re-
ceiving much smaller quantities. Most of the gagdprced in the past 20 years came
from two sources in northern Australia: the NortstvBhelf and Darwin. Most of this
LNG goes to Japan.

The initial supply and purchase agreements betweestralia and Japan were
negotiated by large Japanese consortia as the d@&%act from the NWS venture

shows. Subsequently, and similar to agreementsMatlaysia, individual Japanese util-

3 EIA, “Australia Country Analysis Brief’, 2011.
64
Ibid.
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ities have tended to strike deals with producer8ustralia. Finally, Australia is not a

member of the GECF and has not taken part in argtingeof the Forum.

210



Figure 5.14: Supply and Purchase Agreements with Australfa

NWS (North West Shelf)

contract
delivery | volume | contract
buyer terms | (mmt/y) | duration
Tokyo Blectric (1.18), Chubu Electric (1.05), Kansai Electric (1.13),
Chugoku Blectric (1.11), Kyushu Electric (1.05), Tokyo Gas (0.79), |  ex-ship 1.3 1989-2009
Osaka Gas (0.79), Toho Gas (0.23)
Tokyo Gas (1.07), Toho Gas (0.30) FOB 1.37 2004-2029
Osaka Gas FOB 1.00 2004-2034
FOB('05-"10) 0.40 20052010
Tohoku Hectric ex-ship 0.90 2010-2018
("10-"20) 0.40 2018-2020
0.50 2004-2026
o - 073 | 20092017
ex-ship 0.50 2009-2014
Kansai Electric ex-ship 0.93 2015-2023
ex-ship 0.40 20002017
0.60 2009-2024
ol T - 050 | 2009-2016
Shizuoka Gas - 0.14 2005-2029
Chugoku Electric (Hod) - max. 140 | 2009-2021
Tokyo Gas (Hod) ex-ship 0.53 2009-2017
Osaka Gas (HoA) ex-ship 0.50 2009-2015
Tokyo Hectric (HoA) ex-ship 0.30 2009-2017
Toho Gas (HoA) ex-ship 0.76 2009-2019
Darwin
Tokyo Electric (2.00), Tokyo Gas (1.00) FOB | 300 | 20062022
Gorgon
Tokyo Gas FOB | 120 | 20102035
Chubu Electric (HoA) FOB 150 ‘ 20102035
(saka Gas FOB 1.50 2010-2035
Pluto
Tokyo Gas ex-ship 1.5-1.75 | 2010-2025
Kansal Electric ex-ship | 1.75-2.00 | 2010-2025

% Unknown Author, “Fostering LNG Trade: Role of tBaergy Charter”, pp. 165-166.
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5.1.7. Japan’s Main Suppliers - Brunei

Brunei is a tiny state, but owing to its advantagetocation, is a very significant pro-
ducer of natural gas in Asia-Pacific and the fodattyest supplier to the Japanese mar-
ket in 2008. Brunei held about 350 bcm of natues geserves in 2008, according to the
BP Review of Energ§f The country hence holds about 0.2 percent of theéd’® gas
reserve$’ “Most of the economy’s oil and gas fields are édesed mature. Intensive
exploitation of oil resources for over 75 years afchatural gas resources for over 35
years has required the industry to change recotemyniques. At current production
rates, the 2007 proven oil and gas reserves aectegto be depleted within 20 and 30
years, respectively’®

Brunei’s production of natural gas reached 12.2 locr8008, according to the
BP Review of Energ§® This is an increase of around 8 percent since 280@e the
gas fields are fairly mature, significant increasegroduction cannot be expected in the
future. Figure5.15 shows production and consumption data up @@.20he production
figures have been almost flat since then as 1212ihc2008 correspond to 430 bcf, i.e.
very close to the production level shown for 20@®42in the chart. What is clear is that
Brunei mainly produces for exports rather thanléoal consumption, which very small

given a population of only around 400,000.

% BP Statistical Review of World Energy, 2010.
67 H
Ibid.
% Unknown Author APEC Energy Overview 200%sia-Pacific Energy Research Centre, pp. 12-16.
%9 BP Statistical Review of World Energy, 2010.

212



Figure 5.15: Brunei’s Natural Gas Production and Consumptn, 1994-200%
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Brunei’s gas production is dominated by its goveentnGiven the lack of tech-
nological expertise when gas was first produced targe scale in the 1970, Brunei en-
tered into joint ventures with Western and Japacesgpanies. Gas production and lig-
uefaction for exports are conducted by Brunei LNBENG), which is a joint venture
between Brunei's government, Mitsubishi and Shigle government holds and owner-
ship stake of 50 percent and while Mitsubishi ahdl&hold 25 percent each.

BLNG is sourced from Brunei Shell Petroleum, thganaroduction company,
which is also a joint venture between the goverrinagrd Shell. Moreover, in 1999
BLNG also started obtaining natural gas from offghfields run by the French firm
TOTAL.” “In 2000, the Brunei Natural Gas Policy (Produstiand Utilisation) was
introduced. The policy aimed to maintain gas préidacat 2000 rates in order to ade-
guately satisfy export obligations. It aimed to mpew areas for exploration and devel-

opment, and encourage increased exploration byamelexisting operators. Under the

"0 Unknown Author, “Brunei Country Analysis Brief”,ited States Energy Information Administration
(EIA). Graph retrieved on 9 June 2011:
http://www.marcon.com/marcon2c.cfm?SectionListsIB&PagelD=369.

" Unknown Author, “Brunei Country Analysis Brief’,dited States Energy Information Administration
(EIA). Information retrieved on 9 June 2011:
http://www.marcon.com/marcon2c.cfm?SectionListsIB&PagelD=369.
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policy, priority is always given to domestic utdison of gas, especially for electricity

generation.”

Figure 5.16: Supply and Purchase Agreements with Brun&f

Brunei LNG
contract
delivery | volume | contract
buyer terms (mmt/y) | duration
Tokyo Electric (4.03), Tokyo Gas (1.24), Osaka Gas (0.80) ex-ship 6.07 1993-2013

Given its location, Brunei exports all of its gaslaNG. Major destinations are
Japan and South KoréaWhile Mitsubishi has been part of the early depeient of
Brunei’s gas fields and liquefaction plants sirtoe 1970, there is only one large supply
and purchase agreement operational between BriM@& and Japan, specifically one
power generation company, TEPCO, and two city gaspanies (Tokyo and Osaka
Gas) as Figure.16 demonstrates. Finally, Brunei is a membehefGECF and attend-
ed the founding meeting in 2001 and all meetingd and including the one in Mos-

cow in 2008 (with the exception of the 2007 Dohaetimg).

5.1.8. Japan’s Main Suppliers - Qatar

Qatar was the fifth-largest supplier of gas to dapanese market in 2008 and is
the largest exporter of LNG globally. Qatar helaath25.4 trillion cubic metres (tcm)
of natural gas reserves in 2008, according to tReRRview of Energy’ That makes

Qatar the third-largest reserve-holder in the weatfiger Russia and Iran. The country

2 Unknown Author APEC Energy Overview 200%p. 12-16.
3 Unknown Author, “Fostering LNG Trade: Role of theergy Charter”, p. 166.
74 |
Ibid.
> BP Statistical Review of World Energy, 2010.
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holds about 13.7 percent of the world’s gas res€R#he majority of Qatar’s natural
gas is located in the massive offshore North Fieliich spans an area roughly equiva-
lent to Qatar itself. Part of the world’s largesthrassociated natural gas field, the North
Field is a geological extension of Iran’s SouthsHald, which holds an additional 450
Tcf [= 12.75 tcm] of recoverable natural gas ressr’ Figure5.17 shows Qatari oil

and gas fields in the Persian Gulf.

Figure 5.17: Map of Qatar’s North Field in the Persian Guf’
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Given the size of its reserves, Qatar’s produgtiotential is enormous and pro-

duction keeps growing strongly. The production afunal gas reached 77 bcm in 2008,

6 Unknown Author, “Qatar Country Analysis Brief’, iled States Energy Information Administration
(EIA). Accessed on 19 May 2011: http://www.eia.de/countries/cab.cfm?fips=QA.
77 [1hi
Ibid.
"8 |bid.
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according to the BP Review of EneryThis is an increase of around 225 percent since
2000. The EIA points out that, “although the ina®&n natural gas production fuels the
growing natural gas requirements of domestic imguetd its gas-to-liquids (GTL) pro-
jects, the bulk of this increase is going towar®d_exports. Qatar’s natural gas con-

»80

sumption in 2009 was approximately 745 Bcf [= 24cn].™" Figure5.18 illustrates the

strong growth of production and quantities avagdail export.

Figure 5.18: Qatar’s Natural Gas Production and Consumptia, 1995-2008"
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The state-owned company Qatar Petroleum (QP) ansulisidiaries dominate
both the oil and gas sectors from the upstreanhéodbwnstream part of the value
chain. Yet, Qatar’'s policy-makers past and presant been keen to involve interna-
tional oil companies (I0OCs) in their oil and gasghiction since those companies tradi-
tionally possessed advanced technology and know-Gaoven the enormous size of gas
production and liquefaction plants in Qatar, joiahtures with IOCs have also provided

additional access to capital to develop these Ipugjects. Preferred project partners are

"9 BP Statistical Review of World Energy, 2010.
80 EIA, “Qatar Country Analysis Brief”, 2011.
81 H

Ibid.
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ExxonMobil, Shell and Total, but in these joint waes QP and its subsidiaries such as

Qatargas and Ras Laffan always hold the majoritigest of at least 65 percéft.

Figure 5.19: Supply and Purchase Agreements with Qat&t

Qatar Gas
contract

delivery | volume | contract

buyer terms (mmt/y) | duration

Chubu Electric - 4.00 1997-2022
Tokyo Gas ex-ship 0.35 1997-2021
(saka Gas ex-ship 0.35 1997-2021
Tohoku Electric Power - 0.52 1999-2022
Tokyo Electric Power - 0.20 1999-2021
Chugoku Electric Power - 0.2 1999-2022
Kansal Electric Power - 0.29 1999-2022
Toho Gas - 017 2000-2022

Qatar’s rise from exporting no LNG at all before9T%o0 becoming the largest
exporter in the world only a decade later has b@eteoric. While Qatar transports
about 28 percefit of its exports via pipeline to neighbouring coiggrin the Gulf such
as UAE and Oman, the huge majority is exported & lto Japan, South Korea and
India and to various European destinations, maelgium, the UK and Spain.

Figure5.19 shows the supply and purchase agreementsde@atar and vari-
ous Japanese importers, most of which are powegrgon companies. All contracts
are long-terms contracts with durations of 20 yeansiore. Finally, Qatar was a found-
ing member of the GECF in 2001. Country represam@sthave taken part in every
meeting of the Forum so far and as the world’sdard NG exporter, Qatar is keen to

promote the GECF agenda especially with regardngaintaining favourable pricing

82 [|hi

Ibid.
8 Unknown Author, “Fostering LNG Trade: Role of theergy Charter”, p. 168.
8 BP Statistical Review of World Energy, 2010.
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mechanisms. Moreover, Qatar’s capital, Doha, is tiothe GECF's official bureaucra-

cy and its secretary-general.

5.1.9. Japan’s Main Suppliers — United Arab Emirates (UAE)

The UAE were the sixth-largest supplier of gash® Japanese market in 2008.
The Emirates held about 6.4 trillion cubic metresn) of natural gas reserves in 2008,
according to the BP Review of EnerfyThat makes UAE the seventh-largest reserve-
holder of gas in the world according to the BAvith about 3.5 percent of gas reserves

globally.

Figure 5.20: Top Gas Reserve-Holders, 2010
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“The majority of these reserves are located in Ablbabi, with marginal
amounts found in Sharjah, Dubai and Ras al-KhaitfiaRigure5.20 shows the United
Arab Emirates as one of the top seven reserve-tolglebally. In 2008, production of

natural gas reached 50.2 bcm, according to the 8ReR of Energy® This is an in-

% BP Statistical Review of World Energy, 2010.
8 Unknown Author, “UAE Country Analysis Brief’, Uretl States Energy Information Administration
(EIA). Accessed on 19 May 2011: http://www.eia.de/countries/cab.cfm?fips=TC.
87 [1hi
Ibid.
% |bid.
89 BP Statistical Review of World Energy, 2010.
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crease of more than 30 percent since 2000. Detbiteountry’s considerable reserves,
domestic consumption exceeds production as Figité Shows. The EIA explains:

“Domestic demand for electricity continues to rispurred by subsidies. Most electrici-
ty generated in the UAE uses natural gas as atfe@dsausing the government to look
for ever increasing volumes to compensate for awed demand from economic expan-
sion and high population growth. The reliance upatural gas for injection into mature

oil fields further compounds the strain on natgas supplies. Despite the UAE’s large
natural gas reserves, capital costs and high sotiatent present major impediments to

development.”

Figure 5.21: UAE Natural Gas Production and Consumfion, 2000-2008°
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Oil and gas policy in the Emirates is determinedtiy Supreme Petroleum
Council of the Abu Dhabi National Oil Company (ADKRQ which, according to the

EIA, operates “14 subsidiaries which participateary level of the oil and natural gas

OEIA, “UAE Country Analysis Brief”, 2011.
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sectors.” The relevant subsidiary for natural ggsoets is the Abu Dhabi Gas Liquefac-
tion Limited (ADGAS)?*

Furthermore, not only does UAE now consume moreeasically than it pro-
duces, but it also exports significant amounts &s, gnostly to Japan, making it the
eleventh-largest LNG exporter in 2009, accordinB®s energy statistics. The deficit
between consumption and exports on the one hangraddction on the other is main-
ly covered by imports from Qatar. Figuse22 shows the soaring imports over the past
decade, which is closely correlated to the stroognemic growth of two of UAE’s

emirates, Abu Dhabi and Dubai.

Figure 5.22: UAE Natural Gas Trade Balance, 2000-2089
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Virtually all of the exports shown in Figuig22 went to Japan. In 2009, UAE
exported around 6.75 béfto Japan. This is slightly above the annual catédiquan-
tity agreed between ADGAS and TEPCO. That quamgityhown inFigure5.23: 4.30

mmt/y (million metric tonnes per year, also mmta around 6 bcm. Finally, the Unit-

91 H
Ibid.
92 BP Statistical Review of World Energy, 2010.
% EIA, “UAE Country Analysis Brief’, 2011.
94 6.75 bcm = 238 bcf, the unit used in Figure 23.
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ed Arab Emirates are part of the GECF, but didati@nd the first two meetings in 2001

and 2002. From 2003 onwards, UAE was representedeay meeting.

Figure 5.23: Supply and Purchase Agreements with UAE

ADGAS Gas
contract
delivery | volume | contract
buyer terms (mmt/y) | duration
Tokyo Hectric ex-ship 4.30 1994-2019

5.1.10. Japan’s Main Suppliers — Oman

Oman in 2008 was Japan’s seventh-largest suppiieatral gas. The country held
about 1 trillion cubic metres (tcm) of natural gaserves in 2008, according to the BP
Review of Energy® With 0.5 percent of all global gas reserves in&@man is num-
ber 26 in a ranking of 55 natural gas reserve-heltisted in the BP statistics. The EIA
notes: “Due to increased domestic consumption reiection usé; and export obli-
gations, Oman requires increasing volumes of nhgas. The Ministry of Oil has an-
nounced plans to reassess natural gas reservisgsaeincrease reserves by a trillion
cubic feet [= 28.3 bcm] per year for the next 2@rge through programs akin to the en-
hanced oil recovery (EOR) techniques being implastein the oil sector?

In 2008, Oman’s production of natural gas reached Bcm, according to the

BP Review of Energy® This is a 2.8 fold increase since 2000. Fighu24 illustrates

% Unknown Author, “Fostering LNG Trade: Role of theergy Charter”, p. 169.

% BP Statistical Review of World Energy, 2010.

" Into Oman'’s oil fields to enhance production.

% Unknown Author, “Oman Country Analysis Brief”, Uad States Energy Information Administration
(EIA). Accessed on 19 May 2011: http://www.eia.de/countries/cab.cfm?fips=MU.

% BP Statistical Review of World Energy, 2010.
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strongly growing consumption since the mid-2000d production that has started to
level off around the same time.

The government’s Petroleum Development Oman (PDiD)idates the natural
gas sector of Oman. “The government enlists foremmnpanies in new exploration and
production projects, requiring the sophisticatecht®logy and expertise of the private
sector. Developing gas projects with foreign firsugh as Occidental, BP, and Petronas
will determine Oman's future production. [...] The @mLiquefied Natural Gas Com-
pany (OLNGC), owned by a consortium including tlmreynment and Shell, operates

all LNG activities in the sultanaté®

Figure 5.24: Oman’s Natural Gas Production and Consumption1999-200§"
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There are two major LNG projects to export Omars, g@man LNG and Qalhat
LNG. In 2009 Oman exported around 11.5 bcm fronseh&vo sites with most exports
going to South Korea, Japan and Sg&friAside from the majority stake held by the

government of Oman (51 percent), shareholders c&ObNG include Shell (30 per-

190 pid.
91E|A, “Oman Country Analysis Brief’, 2011.
192Bp statistical Review of World Energy, 2010.
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cent), Total (5.54 percent), Korea LNG (5 percewi}h Partex and other Japanese in-
vestors comprising the res® Figure5.25 shows the supply and purchase contracts be-
tween Oman and Japan. Most of these deals werekstelatively recently, i.e. after
2000. Finally, Oman was a founding member of th&C6ERnd attended meetings from

2001 until and including 2004.

Figure 5.25: Supply and Purchase Agreements with Omaf{

Oman LNG
contract

delivery | volume | contract

buyer terms (mmt/y) | duration

Osaka Gas FOB 0.66 2000-2025

ltochu FOB 0.70 2006-2026
Qalhat LNG

(rsaka Gas FOB 0.80 2009-2026

Tokyo Electric FOB 0.80 2006-2021

5.1.11. Japan’s Smaller Suppliers

The survey of major suppliers to the Japanese rmhdseshown similarities and
differences between those exporting countries. Jéwen largest suppliers delivered
92.4 percent of the total volume bought by Japaireperters in 2008% The remain-
ing 7.6 percent were obtained from two supplietthwihich Japan has supply and pur-
chase agreements: the United States (from Alasi@)Eaypt. According to the agree-
ment both countries were contracted to supply 8iidass than 2 percent each to Japan

in 2008°, however the actual quantities supplied are: 2querfor Egypt and 1 percent

103 1A, “Oman Country Analysis Brief”, 2011.

194 Unknown Author, “Fostering LNG Trade: Role of theergy Charter”, p. 166.
195 Calculation: author; data: IEA “Natural Gas Infarion 2010”, p. 208.

1% See Figure 3 for contracted volumes.
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for the US!’” The United States is not part of the GECF and sepdhe formation an

organisation aimed at maintaining or raising ndtges prices by favouring cooperation
over competition. Egypt on the other hand is a vagamber of the Gas Exporting Fo-
rum and attended all meetings except for the dingt in 2001.

Apart from these small-scale contracted suppli@gad imports some LNG car-
goes purchased on the spot market as well. In 2Id#&n bought 0.7 bcm from Algeria,
1.6 bcm from Equatorial Guinea, 2.5 bcm from Nigeand 0.5 bcm from Trinidad and
Tobago, which together make up around 5.5 perdedaman’s overall imports. Two of
these countries, Algeria and Nigeria, are both keembers of the GECF, having at-
tended all meetings of the Forum since its creahd?001. Equatorial Guinea only took
part in the 2005 meeting in Port of Spain (andrretd as an observer in 2008) while
Trinidad and Tobago has taken part in all meetagsept for the first two in 2001 and
2002.

Although the quantities supplied via short-termtcacts and the spot market are
small, they make a difference at the margin. Iftspargoes were sold more cheaply
than those obtained through long-term contracts, ¢buld whittle down producers’
market power significantly. This in fact has hapgem the Atlantic LNG market in the
past few years, but not in the Asia Pacific marldtere spot cargoes often fetch much
higher prices than even the long-term contractdad$¢G deliveries. For that reason,
GECF membership and cooperative efforts of the Isseale supplier need to be exam-

ined as well.

197 See Table 1 for actual quantities supplied.
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5.2. Cooperative Efforts and Actions

This section aims to summarise and discuss inssamfceooperation among natural gas
exporting countries that supplied LNG to Japanrdyuthe period from the GECF's cre-
ation in 2001 to 2008 As in the Turkey case study, publicly availablpags and da-
ta on relevant cooperative policies, actions aridrisf will be presented and summa-
rised. Moreover, insights and data obtained fropeexinterviews in Japan during Sep-
tember and October 2010 will also be used to sigbd bn cooperative efforts among
the LNG suppliers of Japan.

As before, to better understand whether and to wki&nt cooperation explains
market power in the Japanese gas market, a broge @& mutual policy coordination
to realise joint gains on an international (mutétal) level, the bilateral government-to-
government level and the corporate level of thentoes’ individual oil and gas com-
panies will be considered. Generally, hard eviddocactual collusion is not available,
which is why section three of this chapter emplagseconomic model to estimate the
effectiveness of cooperation on the desired out¢aree joint gains for producers,
which in particular means maintaining or extendmgducers’ market power. A broad
range of cooperative policies and actions will heded, including efforts to maintain
uncompetitive market structures and entry barriattempts at horizontal and vertical
integration and other measures. A taxonomy of catjms was introduced in chapter 1
and is specified here to reflect the results fa fapanese gas market. Figbr26

shows these results, which are discussed in greatail below.

1% The data-driven economic analysis in section Btekle into account the situation from 2006 to 2008
but the description of cooperative events preseimed will start before the mentioned time frame
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Figure 5.26: Cooperation among Natural Gas Exporters - Jagn'%°
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5.2.1. Discussions

As Figure5.26 shows, discussions between producers—theafirdtprevalent type of
cooperation in the Japan case study—take placaratus levels. While discussions are
the most “shallow” type of cooperation, they canéha serious impact despite this and
despite their informal nature. All three levelsvié the considered.

First, discussions at thaternational level take place among producers mainly
at the ministerial meetings of the Gas Exportingi@des Forum, which usually take
place at least once a yearly. While GECF meetimgsnat the only venue for discus-
sions*'® the Forum is the most focal place where discussiabout joint goals—
protecting members’ economic interesting by exingcthe maximum value from their
gas exports—take place. Between 2001, the yedreoGECF’s creation, and 2008 sev-
en meetings of the Gas Exporting Countries Foruwk fiace. Tabl®.3 shows the par-

ticipants of these meetings and highlights Japanjspliers, which attended all or at

least most meetings during the period of time urdasideration.

19 50urce: author.
19 50me of the producing countries may also meet etiwh at gatherings of the International Energy
Forum or OPEC
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Table 5.3: GECF Ministerial Meetings, 2001-2008, Japan’suppliers in bold

Tehran Algiers Doha Cairo Port of Spain Doha Moscow
2001 2002 2003 2004 2005 2007 2008
Algeria Algeria Algeria Alggr]a
. ) . . = Bolivia
Algeria Brunei Brunei Algeria Bolivia Brunei
Algeria Bolivia Egypt Egypt Brunei Egypt Eqvot
Brunei Brunei Indonesia | Indonesia Egypt Indonesia Indgr):gsia
Indonesia Egypt Iran Iran Eq. Guinea Iran |
. . . . ran
Iran Indonesia Libya Libya Iran Libya )
. . . . . Libya
Malaysia Iran Malaysia Malaysia Malaysia Malaysia :
o7 . o )T C T L Malaysia
Nigeria Libya Nigeria Nigeria Nigeria Nigeria S
. Nigeria
Oman Malaysia Oman Oman Qatar Qatar
T . - Qatar
Qatar Nigeria Qatar Qatar Russia Russia RUSSia
Russia Oman Russia Russia T&T T&T T&T
Turkmenistan Qatar T&T T&T UAE UAE UAE
Norway* Russia UAE UAE Venezuela Venezuela
Venezuela
Venezuela | Venezuela | Venezuela Norway* Norway* Norway*
3 3
Norway Norway Eq. Guinea*
Source: Hadi Hallouche (2001-2005 meetins)HS Global Insight (2007¥* Reuters (2008¥
* means observer status

What is immediately obvious from the table is tthe majority of GECF mem-
ber countries are suppliers of LNG to the Japanemd#et. A higher number of players
generally makes successful cooperation more chiigri** hence regular exchanges at
ministerial meetings of the Forum are necessarythatfirst meeting in 2001, the fol-
lowing relevant objectives were laid oufi)'to foster the concept of mutuality of interests
by favouring dialogue between producers, betweedymers and consumers and between
governments and energy-related industries [andidiprovide a platform to promote study
and exchange of views?® Two years later Qatar’s energy minister, AbdulBih Hamad
Al-Attiyah, specified the aims by stating:

[...] therefore one of this Forum’s objectives iswwork on marketing gas ex-
port projects as a groupNe shouldn’t consider each other just as compatit
We also appreciate the need to support the Gasréixgp&ountries Forum as it

1 Hallouche, “The Gas Exporting Countries Forunit feally a Gas OPEC in the making”, p. 17.

12 ynknown Author, “Gas Exporters Stop Short of Deolga Cartel”, IHS Global Insight, 10 April
2007.

13 Golubkova and Zhdannikov, “Russia says gas OPHIGaii set up output quotas”, 2008.

114 See chapter 1 for sources regarding structuralitions favouring cartelisation.

15 Hallouche, “The Gas Exporting Countries Forurit teally a Gas OPEC in the making”, p. 12.
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gives the opportunity to work together as produ@ard exporters so that we
can develop our business axthange views and technolddy

Japan’s suppliers of gas are geographically mapetdsed than Turkey’s sup-
pliers. Hence, the GECF may be a more importanti@dar those LNG suppliers since
they do not come from the same region and henceimberact less in other issue areas
than do Turkey’s suppliers that are relatively pnoate.

Moreover, GECF meetings also allow producer coestrrepresentatives to
hold bilateral government-to-governmenttalks on the fringes of those meetings. Fi-
nally, given that some of the GECF countries’ gasganies operate joint ventures,
which will be described in the section on “integyat” discussions and exchanges of

information also take place on tberporate level

5.2.2. Informal and Formal Cooperation

This section will describe instances of both forraatl informal cooperation actions
among member countries of the GECF at the inteynalj bilateral and corporate lev-
els. Atthe international level, there is the GECF’'s High-Level Group (HLG) on gas
pricing. The purpose of the HLG is to “to developammon methodology on the for-
mation of gas export prices and to conduct researcltonsumer market$” The
Group emphasised “the need for expanded coopetatfomithin the GECF while Al-
gerian energy Khelil said: “We will create a teamsee how we can move toward more

coordination in this, particularly on the issuepdte.™*°

16 1bid., p. 14.

7 Robert Pritchard, “Recent Developments: April 20@D07.

18 Dourian et al., “Gas OPEC' cartel not in the cdodsiow; Russia to chair high-level panel; expahde
cooperation focus of forum”, 2007.

119 pid.
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One way to achieve such cooperation is to excharigemation and data about
the production, pricing and marketing of naturad.génowing which projects will come
online allows producers to manage supply in theiomderm though in an admittedly
crude way. Exchanging information regarding termg grices of secret long-term con-
tracts also allows producers to avoid undercutdagh other. Before the formation of
the HLG on pricing, these issues were discussetheatmeeting in 2005. Algeria’s
Khelil argued that ‘we don’t have to create ano@&EC for gas, but I think we need to
allow companies and gas producing countries toeshdormation to optimize our in-
frastructure and to allow us to do swaps... for eXampe want to do swaps with Trin-
idad and Tobago and Spain and we need to shamnafion to do that'*

Even earlier, at the 2002 meeting in Algiers ars&ka, cooperation with regard
to data exchange was agreed upon. Specifically, i@ commissioned to create a da-
tabase of gas projects and contracts terms andtiworsdof all GECF members. More-
over, “there was a study on new gas utilisations$ @associated costs, especially those
related to LNG (which is relevant form of transpidn to the Japanese market), to be
undertaken by Qatar®

Other types of informal and formal cooperation thaen all levels—the interna-
tional, national and corporate ones—include usihggricing mechanism and other an-
ti-competitive measures such as destination claaedsmarket entry barriers such as
long-term contracts to preserve and expand produosarket power. Section 1.3 pro-
vided a brief introduction to the pricing mechanssosed for LNG exports to Japan

over the past few decades.

2bid., p. 47.
21 Hallouche, “The Gas Exporting Countries Forurit teally a Gas OPEC in the making”, p. 13.
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Figure 5.27: The S-Curve lllustrated?

LNG Price

y=axtb+s curve

Crude oil CIF price

The S-curve is the dominant formula at the momedtleas been used since the
late 1980s. LNG sold to Japan is indexed to crill&4i.e. rising oil prices mean high-
er gas prices and vice versa, but the relationshiot linear since S-curve reduces “the
sensitivity of the LNG price to oil-price movememtstside certain oil price limits. This
shielded suppliers in periods of unusually low milces and buyers in periods of ex-
traordinarily high oil prices*** Figure 5.27 illustrates this S-shaped relationship in
comparison to the straight linear line.

Existing contracts from the late 1980s onwards wetepted and the S-curve
was also introduced for new LNG projects in Aus&raind Qatar. “From the time when
crude oil prices plunged in the mid-1980s to aro@Ad0 (barring the exceptional cir-

cumstances at the time of the Gulf War in 1991i)] fiwsices remained low at less than

122 K oji Morita, “Falling Prices and Increasing Fleitity of Supply: Risk Redistribution Creates Cormtra
Diversity”, Presentation, The Institute of EnerggoBomics, Japan, April 2003.

The relationship between crude oil and LNG priceddscribed in the generic function y=a*x+b+s-
curve where b represents the constant factor #maains regardless of oil price variations, a*x tdete
mines the underlying linear slope of the curve @i@w steep the curve will be) and the s-curve term
“softens” the sensitivity of LNG prices to the ceudil price above and below certain levels.

128 The original rationale for this is that LNG useccompete with fuel oil in power plants. This jist-
tion is obsolete today since the lion’s share ahpry energy going to power generation aside from
gas are coal and nuclear.

124 |EA World Energy Outlook 2009, p. 520.
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$US20/bbl. Consequently, LNG prices were compaebtihigher than the price of the
crude oil during this period. This may be ascriltedhe effect of both the constant

terms [“b” in Figure5.28Figure5.27] and the S-curves of the formufd™

Figure 5.28: Oil-Linked LNG Import Prices, Crude Oil

and US Natural Gas Spot Price®

All converted to US$ per mmbtu, 2004 to 2010
25

>
° [ ]
[ ]

S e Gas exporters

20 S . strongly defend

S 5 oil price indexation
Gas exporters seek to : e as US spot prices collapse
L . and oil-linked Japanese
end oil price indexation ..‘ . = P
15 - asspot prices are attractive y

LNG import prices recover

e Average Japanese LNG import price
® e o o Crude oil price (WTI)

== = US Natural Gas spot price (Henry Hub)

\/

01.01.2005  01.01.2006

01.01.2004

01.01.2007

01.01.2008

01.01.2009

01.01.2010

After 2000, producers that supply LNG to Japan hehanged their preferences

with regard to pricing in an opportunistic, rentximising way multiple times. Mostly
in favour of retaining oil-indexation and the Sageirthey also sometimes called for an

end to oil-indexation (when the spot price of gas\attractive) or for a change to the S-

125 Miyamoto et al., 2010.

126 Chart & Calculations: author ; Data: |EA Energgtitics, 2011.
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curve when olil price were extraordinarily high,. ili&ing the ceiling that flattens rises
in the LNG price as the crude oll price rises.

Figure 5.28 illustrates producers’ preferences since 2@Q@4some points the
spot price of gas was higher than the average é@apamport price (and sometimes
even than the crude oil price) before 2005. Givemenattractive spot prices, “Egypt [at
the second GECF meeting in Algeria in 2002] suladiftroposals to de-link gas prices
from crude oil prices, something the Egyptian gowegnt itself has attempted to do
domestically, and to set up a committee to stu@ypbtential of fixing a special tariff
on gas sales-*’ Moreover, when spot prices peaked in 2005 whikindiexed gas pric-
es for LNG cargoes to Japan remained low produdensanded “a fair [presumably
meaning higher] price for liquefied natural g&&”at the fifth GECF meeting in Trini-
dad and Tobago in 2005.

When oil prices surged in 2006 and afterwards (whth exception of a brief
economic crisis-induced slump between late 2008maid2009), producers were par-
ticularly adamant about oil-indexation, especidlgcause American spot prices had
fallen and remained low and disconnected from odgs. The S-curve that protected
sellers during times of very low oil prices by swjta floor and protected buyers during
times of extremely high oil prices by setting aliogi was increasingly questioned and
rejected by sellers. Instead full parity oil inde&a was favoured, which corresponds to
the straight line in Figur&.28. Gas expert Akira Miyamoto argued: “[... thet@ve
was rejected by sellers during the present pericdeply rising prices on the grounds

that it was irrational for LNG to be much cheagmart crude oil **° Alternatively, some

127 Simon Wardell, “GECF wants more international cexapion on gas"World Markets Analysjs\orld
Markets Research Centre, 4 February 2002. Accesaddexis UK on 26 May 2011.

128 Simon Wardell, “GECF calls for ‘fair' LNG pricedenies it is going the way of OPEGA/orld Mar-
kets AnalysisWorld Markets Research Centre, 28 April 2005.&ssed via Nexis UK on 26 May
2011.

129 Miyamoto et al., 2010, p. 26.
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sellers insisted in contract negotiations on chagghe upper-end of the S-curve slope
(by lifting the “ceiling”), allowing them captureigh LNG prices when oil prices are
high13°

Examples include the following: “Negotiations westll ongoing earlier last
week, as Qatar had been holding out for a morer&dole pricing mechanism, including
‘absolute oil parity’ or a ‘weakened or limited’ rggon of the S-curve that is normally
incorporated into Japanese LNG contracts, accordimgdustry sources. With oil pric-
es that are substantially higher than when thar@ai@atargas-1 contracts were signed
in the early 1990s, the S-curve provision has leldreéffects of rising crude prices on
the price Japan pays for Qatari LN&Moreover, after the period of time under con-
sideration in this thesis, Qatar and other LNG $#ieppthat sell gas to Japan remained
keen “to maintain strong oil-indexation in key Asimarkets” as crude oil was expen-
sive and natural gas spot prices remained depré¥seiénce, producers have oppor-
tunistically changed their preferences with regardd NG pricing mechanisms (mostly
In secret contract negotiations) to maintain oreedt their market power. Another
common method to preserve market power in the &mgamarkets has been the use of
destination clauses (or resale restrictions). Emgply means that Japanese buyers are
not allowed to resell LNG cargoes to third partigeeither in Japan or elsewhere. The
use of destination clauses as such neither cotestihor requires cooperation among the
sellers. However, the fact that most of the prodaitieat sell uncommitted LNG cargoes
(i.e. not as part of long-term contracts) to Eusspand American buyers at lower pric-
es, but not to Japan requires cooperation. Espe€alttar and Malaysia will not allow

an LNG cargo that is sold to the US at Henry Hulbgs (of around US$3-5 in 2009

130 Expert Interview, Akira Miyamoto, Osaka Gas, Osalapan, October 2010.

131 Erwin Chan, “Japan’s high LNG priceshternational Oil Daily, 17 April 2007. Accessed via Nexis
UK on 17 May 2011.

132 Unknown Author, “Gas Exporters Urged to Trim Spoirplus”,Petroleum Intelligence Weekig9
March 2010, accessed via Nexis UK on 28 May 2011.
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and 2010) to be bought by Japanese buyers and Hemceed from its original destina-
tion (the US) to Japan. Akira Miyamoto from OsakasGeported in the expert inter-
view that Japanese buyers cannot get hold of cargolel for US$4 to the US despite
the fact that Mitsubishi have an LNG import ternhina the US Gulf Coast. Hence,
theoretically, Mitsubishi could buy the cargo atndeHub prices and then divert the
cargo to Japan, which might add US$1-2 in trangpiori cost, bringing the total to
$US6-7, which would be far below Japan’s LNG pricéssUS11-13 (for contracted
gas) and up to $US25 (for occasional spot cargoeghi by Japan). Qatar and other
LNG suppliers jointly refuse to let such reselliafjcargoes happeft® The reason is
simple: If the buyer can take advantage of regiqmade arbitrage, the market power
and hence economic rent of the producers will b@rdshed significantly. Some buyers
have consistently complained about destinationselauor “resale restrictions”) that
suppliers refuse to give up (except for Nige¥lp “Japanese utility Chubu Electric
Power is thinking of diversifying into LNG tradirag the market develops more liquidi-
ty [...]. Katsuji Noda, president of Chubu Energy dirg [... argued] that LNG trading
will not occur in the near future because of dedion clauses in existing term contracts
[...].1%°

Figure5.29 shows that more than a third of all LNG seldhe European and
American (“Atlantic”) markets is not committq in long-term contracts and hence
available for flexible spot trading. In the Middiast about a quarter of all LNG capaci-

ty is flexible. And lastly, in the Pacific markete. mostly Japan, South Korea and Tai-

133 Expert Interview, Akira Miyamoto, Osaka Gas, Osalapan, October 2010.

134 Sylvie Cornot-Gandolphe, “LNG Cost Reductions &fekibility in LNG Trade add to Security of
Gas Supply”]EA Energy Prices & Taxe2005. Accessed via Nexis UK on 25 June 2011.

135 Unknown Author, “Japan Utility Mulls LNG Tradeliternational Oil Daily, 31 March 2010. Ac-
cessed via Nexis UK on 17 June 2011.

1% The term “uncommitted” means that a specific bihas not been specified yet and “self-contracted”
means that the producer “buys” the gas from iteetharket it directly via flexible trading to end-
consumers such as power plants. Hence both uncéedmaibd self-contracted gas are volumes avail-
able for trading.
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wan, almost all of the gas is still “stuck” in rmigilong-term contracts and not available
for flexible trading on the spot market, which relproducers maintain their market
power. For example, LNG expert James Jensen pihiatghe first two LNG trains of
Qatargas 1 have “traditional fixed destination ectg with Asia buyers [while] Qatar-
gas 2, train 4 has contracted with ExxonMobil [@fethe joint venture partners in
Qatargas], which is now free to take its volumegwdrere it sees fit™®’ Several other
experts, including Takuma Amano, a former Japabas&er and energy and electricity
expert and Yasumitsu Himeno of the World Bank’saiapffice, pointed out that Japan
“gets a bad deal®® because almost all LNG producers refuse to abalistination
clauses that affect Japan in two ways: it cannelfeontracted volumes and it cannot

get hold of more competitively priced cargoes frelsewhere.

Figure 5.29: Regional Contract Commitments, 200§’
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137 James Jensen, “LNG — Expanding the Horizon ofriternational Gas Trade”, Presentation to the
MIT Gas Study Group, Cambridge, MA, 19 March 2009.

138 Expert Interview, Takuma Amano, former banker andrgy expert, Tokyo, September 2010.

139 |
Ibid.
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Connected to the issue of destination clausesoageterm contracts, which are
a market entry barrier. Most suppliers insist onhsaontracts to lock in buyers for a
long time. Whereas producers are willing to sigorsdr-term supply and purchase
agreements in the Atlantic market and hence suoht-s#rm contracts are becoming
more common (Figur6.30), East Asian buyers find it difficult to reduthe duration of

commitment necessary to secure gas volumes.

Figure 5.30: Short-term v Long-term LNG Contracts, in bcrm*°
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At the corporate levels, there are some formal ecatjve agreements, for ex-
ample the one between Malaysia’'s Petronas and @maubetween Petronas and Trini-
dad and Tobago. “In December 2005, Petronas, thraggsubsidiary Malaysia LNG
Sdn Bhd (MLNG), signed a memorandum of agreemeiih Wiman's Qalhat LNG,
marking the start of the partnership between therivajor liquefied natural gas (LNG)
players. The agreement between Qalhat and MLNGnestlcooperation in areas like

exchange of technical information, exchange andiig of staff, alternative LNG sup-

140 pid.
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ply arrangement and cargo swap arrangements teaservalue for both companiés™
Petronas also signed a memorandum of agreemenfTwitidad’'s National Gas Com-
pany to “study the joint development of projectd MG liquefaction, shipping, regasi-
fication and marketing, and other related investnogportunities.**? All three cooper-
ation partners are members of the GECF.

Finally, in 2007 there were some suspicions thajeAld and Qatar jointly at-
tempted to restrict available LNG capacities tovelrup prices “[...] Some observers
linked the sudden slowdown in Algerian gas outputhie country's participation in de-
liberations of the Gas Exporting Countries ForuntE(F) which could quickly trans-
form itself into cartel of producer countries amdluence world supply. Qatar, the
prime mover behind GECF, also scrapped projéétsloreover, “after announcing last
month it was reconsidering a project for the intégd development of the Tinhert gas
fields, Sonatrach has finally decided to cancelstieeme.*** Given that both Algeria
and Qatar are major LNG supplier to the Japaneskatnauch moves towards manag-
ing and restricting short-term supply and long-terapacity expansions, can (and al-

ready may) have an effect on the Japanese market.

5.2.3. Integration

Integration is the “deepest” type of cooperatianFigure5.26 an example for this form
of cooperation spanning the international and natidevels would be a global cartel
that constrains the sovereignty of participatingCQEEnember states. This does not exist

at present.

141 Kamarul Yunus, “Petronas signs natural gas detl @man”,Business Times (Malaysj&®0 April
2009. Accessed via Nexis UK on 20 June 2011.

192 Unknown Author, “Petronas signs deals with Trimid@man firms”Business Times (Malaysj&
January 2006. Accessed via Nexis UK on 17 June.2011

143 Unknown Author, “Gas Projects Hit by Delay&frica Energy Intelligence30 May 2007. Accessed
via Nexis UK on 16 May 2011.

1 bid.
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There is, however, some integration between GECHalee states’ gas produc-
tion projects at the corporate level. For examplalaysia’s Petronas oil and gas com-
pany has had a presence in Egypt since 2001invadved in the production of natural
gas “in the North East Mediterranean Deepwater IBmwarded by the Egyptian gov-
ernment.**®

There is also some minor degree of integration betwPetronas and Russia’s
Gazprom:*® “Russia and Malaysia are also members of the GE@Hile no agreement
on the formation of a pricing cartel was reachethatorganization's April meeting in
Doha, Moscow and Kuala Lumpur are developing clesein energy. The Malaysian
Petronas acquired a 1-percent share in Rosneti$@ 1.1 billion in July of 2006, and
Gazprom is now in negotiations with the Malaysianmipany] on joint gas produc-
tion."#

Finally, in 2009 Petronas signed another agreemvéhtOman—an exploration
and production sharing agreement (EPSA)—uwith thenithon to explore and sell natu-
ral gas in the Gulf staté® Given that the Petronas/Oman agreement was caettlind
20009, i.e. after the period studied here in thest$, it is not particularly influential in
terms of the analysis. Given that all producerstmard here are significant suppliers
of LNG to the Japanese market, measures aimed@vaty a higher degree of integra-
tion (e.g. joint operation and ownership of productfacilities) among those producers

are an important development and need to be caesides a factor in explaining coop-

erative and collusive effectiveness.

145 petronas company website. Accessed on 20 June 2011
http://www.petronas.com.my/community/global_outt@gagypt.aspx.

146 Gazprom only became a supplier to the Japanesagaet in 2009, i.e. after the period of time unde
consideration in this thesis. The impact is therefainor.

147 Aleksandr Gabuev, “Rosoboronexport Is ParticigaimNumber of Malaysian Tenders”, Kommer-
sant, No. 104 (3680), 19 June 2007, p. 10. Accegsedexis UK on 26 May 2011.

18 yunus, “Petronas signs natural gas deal with Om2009.
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This and earlier sections have looked at coopexatolicies, efforts and actions
including discussions, exchanges of informatioriorimal and formal cooperation as
well as integration of activities among Japan’s GEDppliers. This investigation thus
far has been based mainly on publicly availablex @atd reports in addition to infor-
mation collected in expert interviews in Japan. king at the process of cooperation
was an important first step. The following stepbatore in the Turkey case study, will
be to determine whether cooperation is a causdbeapon for market power in the
Japanese gas market by studying the outcome (esestef market power) and then
working backwards to possible causes. Studyingngeaf possible causal variables,
one can more confidently establish whether or motlpcer cooperation does play an
important role in explaining market power in th@adiaese gas market. The quantitative
analysis in section 3 will do that.

Japan’s suppliers of natural gas were introduceskation 1 of this chapter and
section 2 described and analysed the relations grttmse suppliers. As before in the
Turkey case study, a brief note on the chosen g@fidime is in order. The major focus
of the following economic analysis is on the yefaosn 2006 to 2008, but as the previ-
ous sections have shown, it is useful to take atmount potentially relevant events be-
fore and after this specific time frame for a coatfgnsive understanding. There are al-
so important practical reasons for the chosen gasfadime (2006-2008) in the subse-
guent analysis is this: good data on prices, matgiast and other necessary inputs into

the model is available only during that specificipe of time for all three case studies.
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5.3. Quantitative Analysis: The Conduct Parameter Model

This section aims to demonstrate whether or ncdapsuppliers of LNG enjoy a sig-
nificant amount of market power in the Japanese&etaBSpecifically, the conduct pa-
rameter model will be used to calculate to whaeeproducer cooperation explains
the producers’ market power. It will also be expbbrwhether the most appropriate
measure of market power should be the mark-up maginal cost$® or the mark-up

over the non-cooperative oligopoly outcome. Thecontes will then be examined and

an approximate estimate of economic rent extraoyetthe producers will be produced.

5.3.1. Does Market Power Exist in the Japanese Gas Market?

When market power is prevalent in a certain maneigducers manage to charge price
above their marginal cost of production. The simfalet that significantly different
prices for the same homogenous product exist isstifdication of the existence of
market power since firms are “price makers” rattiem price takers that accept one
single price set by the market. As Tabld shows, every producer charges a different
price™° for natural gas, a homogeneous product. The Ldnuex of market power al-
lows one to estimate more precisely the degree avket power if data on prices, on
firm’s marginal costs and market shares are availab

Average import prices. Table5.4 shows the average price of imported LNG
Japanese buyers paid to its various suppliers.cBlmilations of the annual average
prices are based on the IEA’s official statisti€he prices for LNG are in US$ per
mmbtu (whereas pipeline gas is priced in US$ peushnd cubic metres, Mcm. The

conversion factor is: 1 mmbtu = 35.3 Mcm.)

19 That is, assuming a perfectly competitive markieére price equals marginal cost.
%0 prices are not simply different because of trartsgion cost.
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Table 5.4: Average Gas Import Prices and Market Shares idapan, by country of origin'>*

Price Mkt. share Mkt. share

US$/mmbte (by volume)  (by value) (continued)

United States Indonesia
2004 4.98 1.6% 2.0% 5.98 21.1% | 30.7%
2005 5.76 1.7% 2.1% 7.10 19.3% | 28.0%
2006 6.69 1.8% 1.7% 8.15 22.0% | 25.1%
2007 6.08 1.1% 0.9% 8.54 19.9% | 21.7%
2008 7.81 1.0% 0.6% 11.70 | 20.5% | 19.0%
Australia Malaysia
2004 4.90 11.7% 13.9% 4.94 17.9% | 21.5%
2005 5.62 14.6% 16.8% 5.71 18.3% | 21.4%
2006 6.50 19.9% 18.1% 6.56 19.3% | 17.7%
2007 7.02 17.3% 15.5% 7.85 19.4% | 19.5%
2008 11.61 17.9% 16.5% 13.02 | 19.6% | 20.3%
Algeria Nigeria
2004 - - - 6.22 0.2% 0.2%
2005 - - - - - -
2006 10.15 0.3% 0.4% 10.60 0.3% 0.4%
2007 10.49 1.4% 1.9% 10.87 1.5% 2.1%
2008 17.87 0.7% 1.0% 17.08 2.7% 3.6%
Brunei Oman
2004 4.75 8.6% 10.0% 5.74 1.5% 2.1%
2005 5.53 8.6% 9.7% 7.17 1.5% 2.3%
2006 5.90 10.1% 8.3% 9.04 4.5% 5.7%
2007 6.38 9.7% 7.9% 8.17 5.4% 5.6%
2008 13.24 9.0% 9.4% 12.44 | 4.5% 4.4%
Egypt Qatar
2004 6.22 - - 5.06 9.2% 11.3%
2005 8.41 0.2% 0.3% 5.91 8.9% 10.8%
2006 10.37 0.9% 1.3% 7.67 12.2% | 13.0%
2007 10.68 2.4% 3.2% 8.20 11.9% | 12.5%
2008 17.48 1.9% 2.6% 13.48 | 11.9% | 12.7%
Equatorial Guinea UAE
2004 - - - 4.86 6.9% 8.2%
2005 - - - 5.56 7.5% 8.5%
2006 - - - 6.78 8.3% 7.9%
2007 7.78 0.8% 0.8% 7.22 8.2% 7.5%
2008 12.66 1.7% 1.7% 11.58 8.2% 7.5%

Market share. Table5.4 also shows each individual supplier's marketrshn
the Japanese gas market. There are two ways tdatal@ firm’s market share in a giv-
en market, by sales volume or by value (in US$}). the purposes of this model it is
preferable to use sales revenues (value) as the foasnarket share since the focus is

on prices and value rather than just physicallgigchquantities. The difference between

*1 Table & calculations: author; data source: IEAL@O
(Russia only started exporting to Japan in 2009.)
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the two is often marginal, however, as Table 5@nash With that, two of the three es-

sential data inputs for the Lerner Index have qerided.

Figure 5.31: Range of production costs for selecteghs producing region§™

(in US$/mmbtu)

Country Production costs
Lowest Highest

Algeria 0.40 0.80
Australia 0.60 1.00
Canada 0.70 1.20
Indonesia 0.50 1.00
Iran 0.35 0.70
Netherlands 0.20 1.40
Nigeria 0.60 1.20
Norway (North Sea) 0.80 1.40
Norway (Barents Sea) 1.20 1.70
Qatar 0.35 0.60
Russia (Western Siberia) 0.40 1.20
Russia (Barents Sea) 1.00 1.30
Russia (Sakhalin) 0.80 1.30
UK 1.20 1.60
USA (Gulf and onshore) 0.70 1.70
Venezuela 0.60 1.00

Marginal cost. The last input is marginal cost (MC). Since pragilst marginal
costs are difficult to determine, estimates musblsained or generated. Such marginal
cost estimates do exist for essentially all of d&paatural gas suppliers. The basic es-

timates come from two different sources shown guFe 5.31 and Figure 5.32.

152The Lerner Index was reproduced from chaptét &ands for priceMC for marginal cost ans for
market share, for unit of time (year) andfor firm.

153 A, SeeligerEntwicklung des weltweiten Erdgasangebots bis 263 modellgestuetzte Prognose
Oldenburg Verlag, 2006, Munich, pp. 52-56. CitedStefan Lochner and David Bothe, “The devel-
opment of natural gas supply costs to Europe, thited States and Japan in a globalizing gas mar-
ket—Model-based analysis until 203@®nergy Policy37 (2009), p. 1521.
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Figure 5.32: Upstream, liquefaction and transportation cots gas producing region§*

Gas Unit shipping costs Ty for LNG ($/1000m")
extraction ;
Asia

and

liguefaction costs G;  China India Japan South Korea Taiwan

(8/1000m?) *
Trinidad and Tobago 21.19 8232 8629 9077 9582 102.59
Oman 14.13 4724 1664 6399 57.05 51.81
Qatar 10.59 5311 2061 6478 6296 54.63
UAE 1236 5421 2029 6591 64.08 5573
Algeria 15.89 8327 5244 9171 93.66 849
Egypt 21:19 68.02 3932 812 78.31 7149
Equatorial Guinea 17.66 9595 73.84 108.04 10425 9742
Libya 17.66 7489 4392 8851 8522 7759
Nigeria 1766 9435 733 10628 103.95 9539
Brunei 14.19 2314 2846 31 27.68 2786
Indonesia 8.97 2318 41.02 2909 2761 2244
Malaysia 3547 2441 3799 3021 2596 2308

*2001 figures

The marginal cost data in these sources were dedega different times (the
Seelinger data in Figu31 in 2006 and the Massol/OME data in Figbu@?2 in 2001),
hence it is necessary to adjust for changes inmasttime to make the figures compa-
rable and to arrive at estimates for the relevaniopg of time under consideration. The
IHS CERA Upstream Capital Cost Index (UCCI) will beed for the relevant adjust-
ments in the same way the UCCI was used in the€jucase stud}’® Seelinger uses
the standard unit for LNG in Figur8.31, US$/mmbtu while Massol et al. use
US$/Mcm. The final estimates for the relevant yestuslied in this thesis were all con-
verted to US$/mmbtd® and can be found in Tabe5.

To illustrate how the data in Talbe5 were generated, one example will be pro-
vided. Qatar's average production costs in 2006oratcg to Figure5.31 were
$USO0.475/mmbtu (using the central estimate). Actiagnfor cost inflation with the

UCCI, the 2007 estimate is $US0.53 /mmbtu and 0@82estimate is 0.63%/mmbtu.

154 Olivier Massol and Stéphane Tchung-Ming, “Cooperaamong liquefied natural gas suppliers: Is
rationalization the sole objective?”, Energy Ecoimn32, 2010, p. 944.

135 should like to thank Michael Stoppard, Managiigector for Global Gas of CERA for the sugges-
tion to use the UCCI. Please refer to Chapter &. fuirther details.

%81 mmbtu = 35.3 Mcm
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Adding transportation cost of $US1.84/mmbtu fromapao Japan (from Figure.32:
$US64.78/Mcm, which equals $US1.84/mmbtu), thel totst estimate for the years

2006, 2007 and 2008 are $US2.31, $US2.37 and $6&2Hbtu — see Table5.

Table 5.5: Marginal Cost of Production and
Transportation Cost to the Japanese bordér’

in US$/mmbtu

Upstream Transp. Total

US$/mmbtL costUS$ costUSS (continued)

Australia Trinidad & Tobago

2006 0.80 2.00 2.80 0.99 2.57 3.56

2007 0.90 2.00 2.90 1.11 2.57 3.68

2008 1.05 2.00 3.05 1.30 2.57 3.87
Nigeria Oman

2006 0.90 3.00 3.90 0.66 1.82 2.48

2007 1.01 3.00 4.01 0.74 1.82 2.56

2008 1.18 3.00 4.18 0.87 1.82 2.69
Indonesia UAE

2006 0.25 0.82 1.07 0.58 1.87 2.45

2007 0.29 0.82 1.11 0.65 1.87 2.52

2008 0.33 0.82 1.15 0.76 1.87 2.63
Malaysia Egypt

2006 1.65 0.86 2.51 0.99 2.30 3.29

2007 1.86 0.86 2.72 1.11 2.30 3.41

2008 2.17 0.86 3.03 1.30 2.30 3.60
Algeria Eq. Guinea

2006 0.60 2.60 3.20 0.82 3.06 3.88

2007 0.68 2.60 3.28 0.93 3.06 3.99

2008 0.79 2.60 3.39 1.08 3.06 414

Qatar Brunei

2006 0.48 1.84 2.31 0.66 0.88 1.54

2007 0.53 1.84 2.37 0.74 0.88 1.62

2008 0.63 1.84 2.46 0.87 0.88 1.75

United States

2006 1.20 3.00 4.20

2007 1.35 3.00 4.35

2008 1.58 3.00 458

One important comment is necessary regarding toategpn/shipping costs.
While the cost of upstream production has gone upeg—a accounted for by adjusting

the figure with the UCCIl—shipping costs for LNG leasteadily declined over the past

57 Table: author; Sources: Detailed and comprehessaferences are to be found in section 3.1, subsec
tion marginal cost
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two decades, principally because of larger tankdrneh generate economies of scale,
which bring down the cost per unif Yet, the 2001 data for shipping costs from Fig-
ure 5.32 are used for every year (and not lower costisn@e progresses). This is con-
sistent with the chosen conservative approachigttiesis that would rather understate

than overstate the degree of collusion.

Table 5.6: Lerner Index for Japanese natural gas market2006-2008>

us Australia Algeria Brunei Egypt Eq. Guinea Indonesia

2006 0.01 0.10 0.06 0.01 0.00 0.22
2007 0.00 0.09 0.01 0.06 0.02 0.00 0.19
2008 0.00 0.12 0.01 0.08 0.02 0.01 0.17

Malaysia  Nigeria Oman Qatar T&T UAE Total
2006 0.11 0.00 0.04 0.09 0.00 0.05 0.69
2007 0.13 0.01 0.04 0.09 0.00 0.05 0.70
2008 0.16 0.03 0.03 0.10 0.00 0.06 0.80

Table 5.6 shows the Lerner Index results for the peribdime under
consideration. The overall Lerner Index is the safreach individual supplier's Lerner
Indices, weighted by each supplier's market shareerner Index of zero would mean
a perfectly competitive market in which producers aot able to charge prices above
their marginal cost of production. A Lerner Indefxlowould imply a monopoly or a
perfectly collusive group of suppliers. The resitis the Japanese market point to a
very high degree of market power with results ragdetween 0.69 and 0.80.

What follows is the conduct parameter model (CPM)ich takes into account
the elasticity of demand and market concentratoestimate to what extent the residu-
al—product conduct (cooperation or competition)—takys the high degree of market
power. The results of the conduct parameter madahe Japanese market for the peri-

od of time from 2006 to 2008 will be explained gdsented.

%8 This is also evidenced by the fact that chartesréor LNG tankers have fallen significantly and
steadily since the 1990s.
%9 Table: author.
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5.3.2. Explaining Producers’ Market Power — The Role of Cdlusion

The Lerner Index results showed that Japan’s sengpdif LNG enjoy significant market

power in the Japanese gas market. To assess ¢hefnetoducer conduct, two steps are
necessary before the CPM result can be calcul&iest, the data on market shares
needs to be translated into a suitable measureadfanconcentration. The Herfindahl
Index (H) is used in the conduct parameter modet Hlerfindahl Index for each year is

simply calculated by adding the squared marketeshaf each supplier to the Japanese

market (see Tablg.7).

Table 5.7: Market Shares and Herfindahl Index (H)

2006 2007 2008

Unites States 1.7% 0.9% 0.6%
Indonesia 25.1% 21.7% 19.0%
Australia 18.1% 15.5% 16.5%
Malaysia 17.7% 19.5% 20.3%
Nigeria 4.0% 2.1% 3.6%
Brunei 8.3% 7.9% 9.4%
Oman 5.7% 5.6% 4.4%
Egypt 1.3% 3.2% 2.6%
Qatar 13.0% 12.5% 12.7%
Eq. Guinea 80.0% 1.7%
UAE 7.9% 7.5% 7.5%
Algeria 4.0% 1.9% 1.0%
H 0.161 0.142 0.140

The other missing input into the CPM is the pritestcity of demanc and
since the conduct parameter result is very seeditiithe level o, a careful analysis of
the available elasticity data is required. A broadge of elasticity estimates—both
short-run and long-term ones—for natural gas comsiom is available. Since produc-

ers’ collusive efforts to maximise economic rendvér both a short-term and a longer-
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term dimensiort®® an elasticity estimate that lies between the galyeinelastic short-
run figure and the less inelastic longer-run oniélve used.

A comprehensive review of the literature shows thatt estimates are in the
range between -0.3 and -0.9 in the Japanese g&etni&oji Miyawaki, Yasuhiro Omo-
ri and Akira Hibiki's study show a somewhat inelagigure of -0.84 for demand from
the household sectdt Another paper by I. Matsukawa, S. Madono, and dkdshima
estimates the elasticity of industrial gas demanblet -0.63°2 The most inelastic figure
comes from a study conducted by the Cabinet Officéghe Japanese government: -
0.373%3 One explanation for such relatively inelastic dathaould be explained by the
fact that gas and power companies buy gas almgatdkess of price, because they can
directly pass on their costs to consumers. Henea é\prices soar, LNG buyers’ quan-
tity demanded is not very sensitive to higher @idgiven these three estimates, -0.56
will be used for the purposes of this analysis. Tigare lies within the range of the
three estimates mentioned above and it was alsbinsestudy byl-Sahlawiof OECD
countries’ long-run price elasticity of natural ghmmand?

Moreover, a sensitivity analysis will also be cociga to ascertain whether the
results change substantially if the elasticity efmdnd is assumed to be 25 percent be-
low or 25 percent above the figure employed hetes Fensitivity analysis, shown in
Table5.8 along with the CPM results, hence uses not €hB6 to perform the calcula-

tions, but also -0.42 (more inelastic) and -0.70r@relastic).

180 Raising prices by too much in the short-run mig¥entually create a correspondingly significant
quantity reaction since demand is more elastibéndng-run.

161 K oji Miyawaki, Yasuhiro Omori and Akira Hibiki, “Bcrete/Continuous Choice Model of the Resi-
dential Gas Demand on the Nonconvex Budget $#R,JE Discussion PapeOctober 2010, p. 23.
162 Matsukawa, S. Madono, and T. Nakashima, “An ieicad analysis of Ramsey pricing in Japanese

electric utilities”,Journal of the Japanese and Industrial Economies 7, no.3, 1993, pp. 256-276.
183 Tadahiro Nakajima, “The residential demand foceleity in Japan: An examination using empirical
panel analysis techniquespurnal of Asian Economigsol. 21, 2010, p. 414.
%4 Tarr and Thomson, “The Merits of Dual Pricing affRian Natural Gas”, 2004, pp. 1189-90.
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Having presented and discussed all necessary mjatigsiinto the Conduct Pa-

rameter ModelTable5.8 and Figur®.33 show the results of the model.

Table 5.8: Results from Conduct Parameter Modéef®

Results Spectrum of Possible Outcomes
Conduct Parameter Perfect Comp. Non-coop. oligopoly Perfici:ct)r(]:ollu-
2006 1.81 2.42 3.02 0 1 6.22
2007 2.08 2.77 3.46 0 1 7.05
2008 241 | 321 | 402 0 1 7.16
E'asa“c'ty 042  -056  -0.70 0=0 0=1 6= 1/H

Sensitivity analysis of: -25% and +25% of

estimate

Taking into account elasticity of demand and madcetcentration the CPM re-
sults for 2006, 2007 and 2008 show that collusga credible explanation for part of
the difference between marginal costs and JapaNG import prices. The result for
every year is between the non-cooperative oligopolytion (=1) and the respective
result for perfect collusion (=1/H), which suggetitat cooperation is an important ex-
planation for producers’ market power in Japan. $kasitivity analysis shows that
even if the elasticity of demand is assumed toBpetcent below or 25 percent above -
0.56, the result is still in the same range (betwibe non-cooperative and the perfectly
cooperative outcomes). It is interesting to not the results in Figurg.33 (the red
dots) are closer to the non-collusive oligopolycome as compared to the Turkey out-
come. That suggests that producer cooperation—uvdhilesignificant—is a less im-
portant explanation for market power in Japan tids in Turkey. This will be dis-
cussed in further detail in chapter 7, which wilalyse and compare results across all

cases.

185 Table: author.
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Figure 5.33: Spectrum of Possible and Actual Condti®arameter Outcomes®

Perfect Non-collusive

i o oligopoly results are between non-cooperative Perfect Collusion
Competition (Cournot) outcome and perfect collusion
1 2.42 6.22
2006 oe—eo—— ™Y °
0 1 277/ 7.05
2007 e . ® .
0 1 38241 7.16
2008 e ° ® °

What is the significance of these results in thelewicontext? As has been
shown before in this chapter, there have beennnstof cooperative efforts, policies
and actions among Japan'’s suppliers of LNG. Fumibez the model confirms that pro-
ducer conduct (here cooperation instead of comgeliis an important explanatory
variable. However, the model rests on a varietassfumptions and does not take into
account other factors such as market entry barfwengch might overstate the conduct
parameter outcomes in terms of ascribing too mughifecant to cooperative behav-
iour) and concentration on the buying side (whiagghtunderstate the conduct parame-
ter outcome). Hence these results need to be fuperspective. Other factors might be
important too, such as a range of issues relatedetdapanese domestic gas and elec-
tricity market. A qualitative assessment of theulss—the fourth part of this chapter—

will address these questions in greater detail.

186 Figure: author.
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Figure 5.34: Schematic illustration of CPM result®’

price

Perfect collusion / monopoly (M) or cartel (K)

Result for the Japanese market:
some collusion according to the data

Na Oligopoly— Cournot model (C)

perfect competition (PC)

(no supranatural profit)

QM Q¢ Qe quantity

To finalise this section, a brief comment on thdfare implications of producer
cooperation in the Japanese gas market will beigedv Figure 5.34 schematically
shows the conduct parameter outcome and the bludllbetrates the economic rent
earned by producers by charging prices above nmargosts. All statements that can be
made will remain schematic because any specifi¢angelcalculations would require

much more complex modelling that is beyond the saxfithis thesid®®

157 Figure: author.

188 Calculating economic rents would require one tavete a change in quantity demanded in response
to price changes. Lower prices—at the oligopoleleand at the competitive price level (marginal
cost)—generally imply higher quantities consumeal nfodel those would be extremely complex and
using the observed quantities with conjecturedeplieeels to calculate revenues and rents will eeith
be correct nor marginally useful.
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5.4. Qualitative Assessment of the Results

5.4.1. Collusion, Cooperation and the Issue of GECF Membehip

According to the preceding analysis, cooperationragthose countries that export nat-
ural gas to Japan, and which are part of the GEIGES play an important role when
one considers the question of market power andngriof natural gas. Part 2 of this
chapter discussed exporters’ cooperative poli@fferts and actions at the corporate,
bilateral government-to-government and internafignaultilateral) GECF levels. The
data and calculations of the conduct parameter madgection 3 confirm that if one
considers other important factors which influenceipg, such as market structure and
the price elasticity of demand, cooperation is Edvexplanation for the market power
producers enjoy in the Japanese market. This csioclalso holds true if one conducts
a sensitivity analysis in which some variables wenanged substantially in order to
determine whether the conclusion remains the saree & one’s estimates are some-
what different.

However, market concentration and inelastic demalode are unsatisfactory
explanations for market power and in light of thetfthat the conduct parameter model
is not perfect, one must ask how important coopmrads an explanation for the enor-
mous price-cost margin is. The CPM does not consideket entry barriers, the impact
of buyer concentration, bad policy, political irffegence and motives, corruption and
other possible explanations. The main reason ferighthat such factors are extremely
hard to quantify and hence cannot be includedemtbdel.

This section will address these limitations. Fiteg significance of the factors

considered in the CPM—with a special focus on coatpmn, of course—will be con-
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sidered, e.g. by looking at suppliers which are @BCF members. Second, other pos-
sible causes will be analysed in detail to deteentheir impact on market power in the
Japanese gas markél.Such contextual qualitative analysis has provesfullsn the
last chapter on the Turkish case and is an impbdamplement to the quantitative
analysis performed in the preceding section.

Before additional light will be shed on the facppoducer conduct, a brief note
on the two other variables in the CPM are in or@nst, market concentration is less
pronounced in Japan than in the Turkey case argedhth many other highly import-
dependent gas markets. The Japanese governmenagsguhdiversification of sources
early on and the flexible nature of LNG (as comgaefixed pipelines) led to a fairly
favourable situation of having more than a dozéfedint suppliers, with none of them

being dominant’®

This means that, for the purpose of this analyesexket concentra-
tion is not the main cause for producers’ marketgro

The second variable is the elasticity of demand.thsfigure in the previous
section shows, demand is fairly inelastic. This nsetlie quantity reaction (i.e. a reduc-
tion) is relatively benign when price hikes ocdurfact, as Figur®.35 shows, Japanese
buyers occasionally purchase spot LNG cargoesdditian to the quantities they re-
ceive through long-term contracts) at astronompeades. This suggests that short-run

demand™ is extremely inelastic, i.e. Japanese buyers peilf almost any price to ob-

tain cargoes. The demand in the long-run (usedhenGPM in section 3) tends to be

189 A third test is to look at a case where thereiae market power, but where cooperation among
GECF members is not possible (i.e. less than twGEBembers export significant quantities to that
market). Case study 3 in chapter 6 will do exaittht.

170 A market share of close to 20 percent in the chgaustralia, Indonesia and Malaysia is still veon-
siderable, but much smaller in comparison to eugsia’s market share of more than 60 percent in
Turkey.

"1 Since purchases on the spot market are usually-&hm in nature, a more appropriate referendkds
short-run elasticity of demand.
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somewhat more elastic, but this type of occasitpeatic buying™’? for short term pur-

poses demonstrates that even in the long-run Jap@as demand is rather inelastic.

Figure 5.35: Natural Gas and Oil Price§”®, 2005-2016™*
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What this means is that inelastic demand—more ao it the case of Turkey—
is an important explanation for producers’ pricipgwer in the Japanese market. It
seems that Japanese buyers are—for various reasdhg next section will explain—
not very sensitive to price hikes, which means ghratlucers can get away with charg-
ing higher prices. Hence the mark-up over theirgima cost of production can in part

be explained that way.

72|t seems to be appropriate to call spot purchtse®US20 or $US25 per mmbtu “panic buying” when
average import prices are around $US10 or beloviléwtenry Hub spot prices are around $US5-8).
173 JLC: Japanese Liquid Cocktail, i.e. the averagadase LNG import price;
NBP: National Balancing Point, i.e. the UK spofcerior gas
JCC: Japanese Crude Cocktall, i.e. the averagadsparude oil import price
HH: Henry Hub, i.e. the US spot price for gas;
Spot: Japanese LNG purchases on the spot market
"4 This figure was kindly provided by Akira Miyamot®saka Gas Company, Osaka.
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Figure 5.36: Qatari and US natural gas prices and marginatosts’®

USSpermmbtu, 2004 to 2008
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The final variable of the CPM to be consideredrisdpcer conduct. The analy-
sis in section 3 demonstrated that producer coniduptrt explains the market power
suppliers enjoy in the Japanese gas market. Anethgrto corroborate, or to call into
question, this finding is to look at the individyaices charged by various producers (if
available). Fortunately, the IEA publishes indivatlyprices on a monthly basis. The
most striking finding is that LNG supplied by thaitéd States, which is not a member
of the GECF, is always cheaper than LNG suppliedlbthe other suppliers?®

At the same time, the LNG sold from Alaska to Japas a higher marginal cost

of production than most of the other suppliershi® Japanese market face. That means

175 Chart: author; Data: IEA energy statistics, 20td author’s calculations.

8 This is despite higher transportation cost froraski across the Pacific as compared to Brunei, Ma-
laysia and Indonesia, from which the distance fmmdas much shorter (and hence the transportation
element of the price is lower).
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that the mark-up over marginal cost is much smdbersupplies from the US while

those from GECF countries can be enormously higiuré 5.36 illustrates this. (Since

transportation cost is part of the marginal cagtife, a supplier with a similar distance,
Qatar, was chosen.)

There is a second supplier to the Japanese market) is not a member of the
GECF: Australia. According to Derek Brown and Selisfaii, Australian diplomats in-
terviewed at the country’s embassy in Tokyo, Austraas no interest in joining the
GECF or other groups opposed to competitive marketfact, they argued, Australia
strongly tries to promote more competition in théG market:”” If one compares Aus-
tralian prices to those of the three other majqpsers in the Pacific market, Brunei,
Indonesia and Malaysia, those prices are on avdoags than those of the other three,
which are members of the GECE.(And this is despite the fact that transportation
costs from Australia to Japan are higher than tHoma their other three suppliers.)
What is more, according to marginal cost estimataployed in the preceding section,
Australia faces higher marginal costs of produ@nd shipping LNG to Japan than do
Brunei, Indonesia and Malaysia. For example, AlistaMC are up to three times
higher than Indonesia’s and about twice those dfitsa and Brunei’® Similar to the
United States example provided above, Australid§&Llexports tend to be cheaper than
comparable regional alternatives while facing hrgbests. Hence, the mark-up over
marginal cost (and hence pricing power) for bothptying countries to the Japanese

market that are not part of the GECF is much smaliean those of GECF member

Y7 Expert Interview, Derek Brown and Seiya Ishii, Bash Officer (Resources & Industry), Australian
Embassy, Tokyo, October 2010.

78 |EA Energy Statistics, 2011.

179 author’s calculations on the basis of these ssidie
Seeliger, Entwicklung des weltweiten Erdgasangebist 2030: Eine modellgestuetzte Prognose,
Oldenburg Verlag, 2006, Munich, pp. 52-56. CitedStefan Lochner and David Bothe, “The devel-
opment of natural gas supply costs to Europe, thieed States and Japan in a globalizing gas mar-
ket—Model-based analysis until 2030”, Energy PoB@y(2009), p. 1521.
Olivier Massol and Stéphane Tchung-Ming, “Coopgeraamong liquefied natural gas suppliers: Is
rationalization the sole objective?”, Energy Ecoiem32, 2010, p. 944.
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countries. This finding is consistent with the desof the CPM results and corroborates
the conclusions drawn from the preceding analysis.

Cooperation among producers does matter. Thisesthke conclusion of a sen-
ior energy expert at the Japanese Ministry of tbenémy, Trade and Industry (MET]I).
He mentioned reports from Japanese gas-buying auegahich argue that there is at
least “informal cooperation among suppliers, esghcithose in the Gas Exporting
Countries Forum'®°

The outcome of the conduct parameter model sugdleatscooperation does
play a role in explaining elevated prices. Suchpevation, however, could also include
non-GECF suppliers. If this were true, it could méaat non-GECF member states also
collude and the impact of GECF membership couldoeotietermined with confidence.
Yet, the evidence concerning price differentialsMgen members and non-members of
GECF confirms the hypothesis: both supplying caastthat are not part of the GECF,
l.e. Australia and the United States, charge sigamtly lower prices than those within
the GECF. At the same time their marginal cost midpction is higher. Hence high
prices and GECF membership are connected. Thatssti@at cooperation as evidenced
in the CPM results is not a general producer phemam, but is specific to the GECF
member states.

Having employed a variety of methods and havingfcdly analysed the data,
one can be confident that cooperation is an imporéxplanation for the price-cost
margin in the Japanese natural gas market. Twgshwwever are also evident. Collu-
sion here is not limited to narrowly-defined traaial price fixing in the way that other
cartels such as OPEC have operated. The broadben@a analysis of cooperative ac-

tions in the section 2 showed this. The other p@rdnother interesting observation.

180 Expert Interview, Tetsuya Azuma, energy marketeepMinistry of the Economy, Trade and Industry
(MET]I) of Japan, October 2010.
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Since the focus of the thesis is not principallytba GECF as an institution, but on the
actions of GECF members in certain markets, itlmamoncluded that the GECF is an
important factor which to an extent explains manketver. While it is not possible to
prove specific collusive actions within the GECFditaining hard evidence from those
involved®, the outcome-focused analysis conducted in thapter nonetheless con-
firms the hypothesis that market power is in pagpl@ned by cooperation among

GECF suppliers.

5.4.2. Market Power and Economic Rent: Other Factors

The results of the conduct parameter model calomgin section 3 showed that in each
year between 2006 and 2008 price levels were ngtfanabove the marginal cost lev-

el, but also above the non-cooperative oligopolelleAn outcome between the non-
cooperative level and perfect collusion indicatest there is a small group of firms at
least some of which engage in cooperative actssitieorder to raise prices or maintain
prices above the competitive level. On the basithefsimple CPM, it is impossible to

ascribe a specific portion of the price-cost margirtooperation and other formal fac-
tors that are part of the model, such as the eigstf demand, as well as factors that
are not part of the model. Such other factors belldiscussed qualitatively in this sec-
tion in order to shed some light on alternativesecapecific explanations of market

power.

181| e. the producers that are members of the Forum.
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Figure 5.37: Schematic lllustration of Economic Rehearned by Exporters182
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To illustrate the size of the mark-up over marginakt and over the non-
cooperative outcome, Figure 5.37 schematically shithwe actual average annual price
charged by suppliers of LNG to Japan and the preuaverage marginal co$t The
non-cooperative oligopoly outcome is an approxioratand shows that the mark-up
over this price level is still very considerabléne€fe are additional potential factors of
market power that may explain the existence of etgobwer. It is useful to picture the
extensive size of the mark-ups before moving otetgcribe these various other factors.

The conduct parameter model takes into accoung ilmportant explanations of
market power: market concentration, the elastioftydemand and producer conduct.
Other factors, however, may also play an equallgwwn more important role in ex-

plaining market power than those mentioned. As tedirout in chapter 3, the role of

182 Figure: author.
183 Both prices and marginal costs are weighted byrtheket share of each supplier.
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buyer concentration and market entry barriers atepart of the model and could lead
to an understatement or overstatement of the fateaperation among producers in the
model results. These two and other possible fastdide discussed in the following
paragraphs.

Buyer concentration. If consumers of a good or service are numerousthau
number of producers is small, producers, becauskenf small number and the possi-
bility to collude easily, are in a better bargamiposition and hence are likely to enjoy
market power. If the number of consumers is snmal this may be different. Buyer
concentration is not part of the CPM and it hayguban increasingly negligible role in
the Japanese market. In the past, half a dozerooe otility companies would form a
buying consortium in Japan and jointly negotiatejguts and prices with LNG suppli-
ers. As the overview of supply contracts in sectioshowed, contracts between indi-
vidual Japanese utilities and LNG producers hawoine very common over the past
two decades. Hence there is less buyer concemtrdtan in past. Also, while e.g. To-
kyo Electric (TEPCO) and Kansai Electric (KEPCOJ diot compete in the past—and
still do not do so—there have always been citygampanie® that competed at least
in a limited way with the power companies. Hencgdsiconcentration does not play an
important role and therefore an understatemertit@®fOPM result seems unlikely.

Market entry barriers. Contrary to buyer concentration, market entryibes
could lead to an overstatement of the conduct pateni.e. suggesting that producer
conduct—cooperation in this case—is more importhan it actually is. If there are
high barriers to entry for potential market pagants, collusive producer conduct may
not be as important an explanation as the modejesig. Given the huge upfront costs

of developing a gas field and building a liquefastiterminal, the natural gas market

184 Such as Tokyo Gas in the Tokyo area and OsakanGhs Kansai prefecture.
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entrants face such high barriers. It is, howewepartant to distinguish between natural
market entry barriers and others which may be éshksd or sustained with an anti-

competitive motivation (‘artificial barriers’). Natal barriers are high upfront costs for
developing natural gas fields and for building fiipes or LNG tankers. These certainly

exist for new suppliers though not in all ca¥8sHence, the natural entry barriers do
exist, yet they are not as significant as they @¢dod. Therefore, these barriers are un-
likely to fundamentally overstate the CPM.

However, there is a second type of market entryidyaas well: artificial ones
put up to keep the market uncompetitive. A competimarket, among other things,
needs transparency, flexibility and prices thateatfsupply and demand. Yet, in the
Japanese natural gas market this is not the casee@ry barrier is the wide-spread use
of long-term contracts. Suppliers insist on thosetiacts in order to commit the con-
sumer for up to 30 years, hence shutting out piatlentals for decades. Although there
is a trend towards shorter-term contracts (of egry or less), many supply agreements
that were signed in the past decade are stillticedil long-term contracts. As pointed
out in section 2, while there is a strongly growamgount of flexible LNG cargoes in
the Atlantic market, such flexible volumes are vecarce in the Pacific market. The
same producers that sell large quantities of umaoteéd LNG to Europe (such as Qatar)
refuse to give up long-term contracts in Japan @odth Korea, thereby keeping out
competition for years and decades. Finally, ano#ingficial barrier to market entry is
worth mentioning: the practice of conducting negtbbns on LNG supply and purchase
agreements in secret and keeping the contract teeorst too. This lack of transparency

makes it difficult for competitors to enter the dapse market.

'8 Many of Japan’s existing LNG suppliers sourcerthas from already developed fields, where high
upfront costs have largely been amortised oveydlags. That is in part why their marginal costs are
relatively low. (It is true that for some of thewéelds, especially in Australia, the costs fopkxa-
tion, production and shipping are comparativelyhtlig
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As was described in section 2, GECF suppliers & Japanese market use a
number of cooperative efforts and actions in oreretain and extend their market
power such as the pricing mechanism. Moreover, sohtle artificial entry barriers
mentioned here also contribute and sustain produg®rket power. In fact, there is an
interdependence between such artificial entry eesrand producer cooperation. Pro-
ducers jointly insist on secret negotiations, arking customers into two or three dec-
ade-long contracts and on resale restrictionsgseton 2). These barriers make it easi-
er to keep out competition and less competitionesakeasier to cooperate on matters
of price and contract terms.

Hence, somaatural market entry barriers may to an extent overstagecon-
duct parameter result. Howevextificial market entry barriers that are the result of
(openly) cooperative action should not be undedsi@a® potential overstatement of the
CPM, but instead they should be considered path@fCPM result. Given the preva-
lence of these atrtificial entry barriers, it coulgll be that their existence even under-
states the CPM figure in terms of actual coopeeatisnduct?®

Domestic Factors.While inelastic demand for gas in Japan as wetldisisive
and cooperative conduct by the suppliers play aifsggnt role in explaining the mark-
up over marginal cost for LNG sold to the Japaneseket, other important factors
must be mentioned as well. First domestic issuesodéimer demand-related factors will
be discussedCultural factors were emphasised surprisingly often in the expedri
views conducted for this thesis in Tokyo and in Kasia 2010. The Japanese obsession

with security (or “religion of security®’) was cited as one of the reasons why Japanese

186 Accounting for both secret collusion and overtmemation.
187 Expert Interview, Tetsuo Morikawa, Institute fondtgy Economics Japan (IEEJ), Tokyo, September
2010.
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gas buyers were willing to pay higher prices ameagous experts® This fixation on
security, the “aversion to price volatili}® as well as “securing volumes fir§t think-
ing, leads to a “security [price] premiufi® for imported LNG. Other issues related to
culture, such as the importance of maintaining gtbaag-term relationships with their
suppliers instead of short-term trading for (pered) small benefits” was mentioned by
various expert$® In addition to this, there were more fundamensglegts. Since Japan
has a group-focused mentality whereler andharmonyare paramount, the disorderly
and ‘messy’ concept of competition is sometimesgiged as a Western approach.
To what extent these factors explain LNG suppliprg&ting power is hard to measure,
but given the number of times such cultural issnese cited, they seem to be rather
significant. Some have called the pricing arrangasi¢hat are in part a result of the
Japanese “preoccupation with supply security” tioraal.”*** Another important factor
that was mentioned igovernment policy The influence of powerful bureaucrats and
their long-time aversion to competition and libesation was described as having an
effect on the lack of competition in the Japanese market® Liberalisation has been
happening at a very slow pace and is now stuckenpblitical proces§® In compari-
son, liberalisation efforts elsewhere were muchenagorous than those in Japan. The

United States liberalised their gas market in @05 and 1980s. The European Com-

18 Expert Interview, Takuma Amano, Japanese enerdyettricity market expert, Tokyo, September
2010.

189 pid.

190 Expert Interview, Tetsuo Morikawa, Institute fondtgy Economics Japan (IEEJ), Tokyo, September
2010.

191 Expert Interview, Tetsuya Azuma, energy marketeepMinistry of the Economy, Trade and Industry
(MET]I) of Japan, October 2010.

192 Eypert Interview, Yasumitsu Himeno, Senior Repnésive, World Bank, Tokyo, September 2010.

193 Expert Interview, Tetsuo Morikawa, Institute fonétgy Economics Japan (IEEJ), Tokyo, September
2010.

194 Akira Miyamoto, Chikako Ishiguro and Takashi Yammatirrational LNG Pricing Impedes Develop-
ment of Asian Natural Gas Markets: A Perspectivdviamket Value”, Unpublished Working Paper
obtained at Interview with Mr Miyamoto, Osaka Gas Ctd, pp. 2-3.

195 Expert Interview, Takuma Amano, Japanese enerd\eattricity market expert, Tokyo, September
2010.

1% bid.
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mission has undertaken significant efforts anddeseved some progress in this direc-
tion since the late 1990s. The Turkish governmamshown in the previous case study,
passed a very aggressive gas market liberalisé&ionn 2001. The lack of efforts in
this area in Japan allowed LNG suppliers to comtitmiearn economic rents with less
effort than in other markets. Hence the lack ofrang liberalisation drive explains in
part gas producers’ market power in Japan.

Another reason is the dominant position of thetyttompanies. Though there
are more than 200 of them as was pointed out ioset of this chapter, regional mar-
kets are still quite disconnected with powerfulumbent firm such as TEPCO, KEP-
CO, Osaka Gas and Tokyo Gas enjoying quasi-morsigmisitions regionally. Moreo-
ver, these firms can pass on their high LNG imposts directly to the consunef.
That means power companies and city gas firms havencentive to look for more
competitively priced sources of gas or to bargairdiwith the producers for better pric-
es. This “cost-of-service based pricing” of Japaneslities and the pass-through of
higher costs on to their customiéfamay also in part explain why LNG suppliers enjoy
so much pricing power in the Japanese market. Aanatbmestic factor, which was al-
luded to earlier is the absence of nation-wide cetitipn due to the lack of physical
infrastructure. Figur&.38 shows how regional markets remain separate rasult of

lacking pipeline connections.

197 (i
Ibid.

198 Akira Miyamoto, Chikako Ishiguro and Takashi Yaraatirrational LNG Pricing Impedes Develop-
ment of Asian Natural Gas Markets: A Perspectivdvianket Value”, Unpublished Working Paper
obtained at Interview with Mr Miyamoto, Osaka Gas Ctd, pp. 2-3.
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Figure 5.38: Map of Japart®

Domestic Gas Pipelines (blue), Storage Facilitijgsdn)
and LNG terminals (grey circles)
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Status quo-oriented utility incumbents are notreggéed in enabling other com-
petitors to come to their area by building the ssaey pipeline connectior® There
are other reasons for the absence of interconmectam: Japan is mostly mountainous,
making the construction of infrastructure difficalbhd expensive. Moreover, there are
other land-use issues, including its high cost. tAap important reason is that Japan
never had any significant gas production, which mhéaat pipelines were not originally
necessary to transport gas domestically. Finaligilger infrastructure issue is the rela-
tively low storage capacity for gas in comparisomther countrie”* A lack of storage

means that only small amounts of emergency resameegvailable if there is a crisis.

19 Kindly provided by Yasumitso Himeno of the Worléfik Japan office.

20 Expert Interview, Yasumitsu Himeno, Senior Repnésive, World Bank, Tokyo, September 2010.
201 Expert Interview, Yasumitsu Himeno, Senior Repnéstive, World Bank, Tokyo, September 2010.
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For example, when there are shutdowns of nucledlities, Japanese LNG buyers en-
gage in panic buying, leading to spot prices bgiagl of up to $US25 per mmbtu.

Hence, low storage gives sellers additional pripoger, especially in a time of crisis.

This is an additional explanation for market powed economic rents enjoyed by sup-
pliers of LNG.

Non-domestic factors A final explanation for producers’ pricing power the
Japanese LNG market is strong demand in the Asidi®eegion. There are three prin-
cipal LNG markets in the world, the Atlantic markite Middle Eastern market and the
Pacific market. The Atlantic market is well-supplieecause of shale gas discoveries in
the United States, which dramatically expanded lsuppst-2007. Also, demand in the
Atlantic market is still quite subdued as a resdilthe economic crisis of 2008, which
affected the United States and Europe more sevanelyfor longer than emerging Chi-
na and India. The LNG market in the Middle Easalso well-supplied since a large
proportion of the world’s LNG production takes m@aihere. The Pacific region is the
only market in which demand outstrips supply, hematting upward pressure on pric-
es. Especially China’s hunger for sources of pnarergy is insatiable with demand
for clean-burning natural gas continuing to risandatically. Given the absence of ma-
jor production outside Indonesia and Malaysia (Whicreasingly use more gas domes-
tically), the supply-demand situation is tight etPacific market. Hence, if Japanese
buyers are not prepared to accept high priceshS¢oitea might be prepared to accept
them?? Increasingly China and India will do the safffeOf course, pressure to accept
higher prices has also intensified after the M&@hl earthquake and tsunami damaged
the Fukushima Daiichi nuclear power plant. Morepsical attitudes towards nuclear

power in Japan are hence likely to lead to higheéGldemand.

292 Unknown Author, “Market Insight: Qatari Price Antibns”, World Gas Intelligencel1 April 2007.
Accessed via Nexis UK on 17 May 2011.
203 Expert Interview, Dr Kaoru Kawamoto, technical e#pOsaka Gas Company, Osaka, October 2010.
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Figure 5.39: Contracted LNG Demand for Japai®
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Finally, Figure 5.39 shows that a proportion of @ypmgreements will expire in
the coming years, necessitating that additionaplyuand purchase contracts for LNG
will be agreed upon in the near future. This demawag only be satisfied at prices that
continue to be far above the competitive level gi@hina and India’s strong demand in
the region.

This section has considered alternative explanationthe existence of the con-
siderable difference between prices and marginsl abgas in Japan. The existence of
market entry barriers might overstate producergketapower. Equally, a whole range

of domestic factors related to cultural issues,dbminance of incumbent utilities, the

204 Chart: author; data: kindly provided by Osaka G&4,1.

266



lack of an aggressive liberalisation policy as veaslithe absence of physical infrastruc-
ture and national grid may play a significant raleexplaining producers’ ability to

charge far above competitive price levels. Finadlypng demand from other countries
in the region may also explain why Japanese bulgads difficulties obtaining more

competitively priced LNG cargoes. Neverthelesseraftareful consideration of these
other possible factors cooperation remains a viatdgr explanation for the price-cost
margin though perhaps not quite to the extent tiatconduct parameter model sug-

gests.
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5.5. Consequences of Market Power and Conclusion

The preceding study demonstrated that a signifidagtee of market power in
the Japanese LNG market is to a considerable extanonly explained by inelastic
demand for gas in Japan, but also by cooperatiamngrdapan’s major natural gas ex-
porters, especially those that are members of B€Fs This market power is also per-
petuated by producers’ insistence on uncompetgreaetices and artificial market entry
barriers. High prices paid for imported LNG haveaage of detrimental implications
for Japan in the energy, political and economicesgd though these implications are
not as severe as in the prior case study on Turkey.

Energy Security. While most often the focus of energy security debas on
physical access to energy, the issue of pricing-e@afly high and uncompetitive pric-
es—is another important aspect for import-dependestimporting consuming coun-
tries such as Japan. That is why producers’ maketpricing power should not only be
understood in narrow terms, but also in terms obbter energy security issues. Given
that Japan is a very rich country, the lack of asde energy (due to its high price) is
perhaps not as critical an issues as it is in pamentries.

Welfare Implications. Yet, there are significant welfare effects. Retamon a
few colluding suppliers leads to high prices andneenic rents earned by those suppli-
ers at the expense of the Japanese economy angnuenss Given that Japan in 2008
spent more than $US40 billion on LNG imports aloties rents earned by producers
range between $US20 and $US30 billion. Figh#0 demonstrates how producers of
natural gas over the past decade have manageg@tioean increasingly large share of

the gas value chain, according to the consulting #FC Energy Strategic Advisdis.

25 Nikos Tsafos, “Gas in the Crisis Years”, Speciagentation to the IEEJ, Tokyo, PFC Energy Strate-
gic Advisors in Global Energy, 10 September 2010.
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That imposes a significant burden on the Japanss®oeny and on Japanese consum-

ers.

Figure 5.40: Upstream Producers capture more Valuf&®
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High import price for LNG also mean higher end-upeices for electricity,
which, according to an expert interviewed for tthigsis, stood at around $US28cents
per Kwh in Japaf’’ which is approximately three times the averageepriithin the
OECD ($9.4cent per Kwh in 208%). Higher prices for electricity also hamper indus-
trial production and competitiveness in Japan.

Political Implications. Since Japan has a well-diversified base of sumplibe

country’s relationship with LNG producers is lesdifical than in the case of Turkey.

206 i
Ibid.

207 Expert Interview, Takuma Amano, Japanese enerdyebattricity market expert, Tokyo, September
2010.

208 |EA Energy Prices and Taxes, 2010.
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To conclude this case study on the role of coomeratnd market power in the
Japanese LNG market, one can summarise the folpfamdings. Cooperation among
natural gas suppliers of LNG is both a clearlyestabbjective and there is a range of
publicly available evidence that cooperative efpipolicies and actions have taken
place after the GECF’s formation. Section two pded a descriptive account of these
efforts at the international, at the bilateral atdhe company-to-company levels. The
weaker forms of cooperation tend to take placdnatiiternational level, e.g. in GECF
meetings. The stronger types of cooperation hakentgplace at the national govern-
ment and corporate levels.

Hard evidence of collusive price-fixing is of coersssentially impossible to ob-
tain, which is why the conduct parameter model emgbirical data were very helpful in
estimating the conduct of producers, which was eaapve and collusive in the period
of time under investigation (2006 to 2008). Thesaguent qualitative analysis showed
that there might be some other factors that argpadtof the model and which might
lead to an over- or underestimation of the cooperatature of the producers’ conduct.
On balance, these factors do not invalidate theadivesult that Japan’s producers col-
lude. The model outcome was greater than the nopegative oligopoly outcome, but
lower than the perfectly collusive outcome, suggesthat cooperation is an important
explanation for market power. More evidence for effect of collusive conduct on gas
prices can be found by considering the two suppldérLNG to Japan that are not part
of the GECF, Australia and the US. The import @ider Australian and American
were significantly lower than those charged by meralof the GECF despite higher
costs of production in these countries. Hence lpgbes and GECF membership are
evidently connected. That shows that cooperaticevatenced in the CPM results is not

a general producer phenomenon, but is specifieddXECF member states.
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5.6. Appendix
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Appendix Table 5.1: LNG Import Capacity in Japan209

Capacity Storage Start Status

bcm Million tonnes

per per annum

year (Mtpa) m3
Megishi 16.5 12.1 1180 000 1969 Operational
Senboku | 34 25 180 000 1972 Operational
Sodegaura 399 29.3 2 660 000 1973 Operational
Senboku 11 17.5 12.9 1 585 000 1977 Operational
Tobata 93 6.8 480 000 1977 Operational
Chita Kyodo 104 76 300 000 1978 Operational
Himeji LNG 11.6 85 520 000 1979 Operational
Chita 16.6 1.5 640 000 1983 Operational
Higashi-Ohgishima 211 15.5 540 000 1984 Operational
Himeji 6.8 5.0 740 000 1984 Operational
Niigata 12.2 9.0 720 000 1984 Operational
Futtsu 274 201 1 110 000 1985 Operational
Yokkaichi LNG Centre 9.7 7 320000 1988 Operational
Qita 6.6 49 460 000 1990 Operational
Yanai 33 24 480 000 1990 Operational
Yokkaichi Works 0.9 0.7 160 000 1991 Operational
Fukuoka 1.2 0.9 70000 1993 Operational
Hatsukaichi 0.8 0.6 170 000 1996 Operational
Kagoshima 03 0.2 86 000 1996 Operational
Sodeshi 12 0.9 177 200 1996 Operational
Kawagoe 1.5 5.5 480 000 1997 Operational
Shin-Minato 04 0.3 80O 000 1997 Operational
Ohgishima 8.1 6.0 600 000 1998 Operational
Chita-Midorihama Works 73 5.4 200 000 2000 Operational
MNagasaki 0.2 0.1 35 000 2003 Operational
Mizushima 0.8 0.6 160 000 2006 Operational
Sakai 28 21 140 000 2006 Operational
Subtotal (operational) 243.8 178.5 14 273 200
Sakaide 06 04 180 000 2010 Planned
Sodeshi expansion 160 000 2010 Flanned
Kawagoe expansion 360 000 20m Flanned
Mizushima expansion 14 1.0 160 000 2012 Planned
Subtotal (planned) 2.0 14 860 000

299 Natural Gas Market Review: Japan, 2007, IEA/OEGE® p. 113.
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Marcel Dietsch
DPhil Candidate
University of Oxford

Issues and Questions for Expert Interview - Japan

Core task of my researchDetermining to what extent producer cooperatiomisobn
explains the enormous gap between producers’ margast of production and import
prices paid in Japan.

| hope to have a wide-ranging conversation with gbaut the following issues and
guestions:

« Relationships between the natural gas suppliergr@nomporters

o0 Especially between foreign companies and Japamgspanies

o And foreign countries’ governments and the Japagesernment
= Economic dimension
= Political dimension
= |mportant issues in these economic and politidakienships be-

tween the exporters and Japan
o Is there evidence or indications (implicit or exfi)i that producers talk to
each other when in negotiations with Japanese byer

« Competition in Japanese energy /gas markets
o Level of competition in the domestic natural gaskatand other markets
(electricity)

« In terms of public policies/energy policy, has #heeen a strong drive towards
liberalisation of gas and electricity markets?

» Issue of producer cooperation

o Important in Japanese policy debate?
o Mitigating factors:
= Buyer concentration / monopsony
= the drive for alternative supplies of gas:
* pipeline suppliers?
* more spot LNG?
e more domestic production or production by domestic
firms in other countries?
= Market entry barriers — remove?
* Long-term contracts — towards more LNG buy on spot
and futures market?
» Secret negotiations
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Related issues:

« Premium to European (Southwest Europe $US6.50 aneridan spot market
$US4) at two to four $US (currently in Japan: $888—~ Why?

« Economic efficiency vs (perceived) security of syppmarket as source of se-
curity

« Concept and meaning of competition — and anti-cditiye behaviour

« Business-Government relations / cooperation

e Pricing formula — from “market value” to gas-to-gasmpetition?

« Current economic and political issues in Japartedlto energy market?

o Economic policy / Other domestic policy / Foreignlipy
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List of Experts Interviewed in Japan
19 September 2010 and 20 October 2010

Tokyo
Tetsuo Morikawa, natural gas expert, InstituteHaoergy Economics of Japan.

Takuma Amano, Japanese energy and electricity mexiert, former investment
banker and advisor to the central bank of Saudbiara

Kensuke Watanabe, Corporate Planning Division, LM@an Corporation.

Yasumitsu Himeno, senior representative, World Béagban office and former energy
trader at Merrill Lynch.

Yoshihiko Sugano, Japanese nuclear power expertedy industry executive.

Tetsuya Azuma, energy market expert, Ministry ef Btonomy, Trade and Industry
(METI) of Japan.

Professor Masayuki Tadokoro, expert on internaticglations and law, Keio Universi-
ty

Derek Brown, Economic Division and Seiya Ishii, Bagh Officer (Resources & In-
dustry), Australian Embassy

Osaka

Dr Kaoru Kawamoto, technical expert, Osaka Gas Gomp

Akira Miyamoto, expert on gas pricing, Osaka Gas@any

Singapore

Presentation of preliminary results of case studyapan at Shell LNG Supply and
Marketing.

I should like to thank all participants and in pautar Chris Wilshaw, Head of LNG
Origination, for their comments and suggestionsnduthe discussion after my presen-
tation.
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Chapter 6
Case Study: The German Gas Market and its Suppliers

6.1. Introduction and Background

The final case study is concerned with the Gernesngarket. Following the Japan and
Turkey cases in the preceding chapters, Germarmpngparable in many ways. The
country consumes large quantities of gas, mostho€hwis imported from a few suppli-
ers as Germany's indigenous gas productimntinues to fall. Figuré.1 shows Ger-
many’s total primary energy supply in 2008. As apdn, natural gas is the third most
important source of energy in the country, justibéltoal. Given the plan to complete-
ly phase out nuclear power, which accounts for neéghe “other” 20 percent of the
energy supply in Figuré.1, by the early 2020s, the demand for clean-bgrnatural

gas is almost certain to continue to grow strongly.

Figure 6.1: Total Primary Energy Supply (20085

*other: nuclear, hydro, geothermal, solar, comialstand renewable waste

Yet in one important way Germany is different froine two other cases. Only

one of its suppliers is a member of the GECF: RusBhe past chapters examined

! Indigenous production came to around 19 percetiteotountry’s gas consumption in 2006, but given
exports and statistical adjustments, the net dmutian of Germany’s indigenous production comes to
only around 6 percent of total consumption.

% |[EA Natural Gas Information 2010.
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whether the existence of market power and econoemtin Turkey or Japan was at
least in part explained by collusion and cooperaimong the exporters. However, the
GECF cannot achieve their objective of maximisiegenues and hence rents in the
German market through cooperation since only oneloee supplies the market and it
would take at least two member states to coopenate collude. Similarity between
Germany and the other two cases except for thisitapt difference enables one to use
the country’s gas market as a hypothesised ‘negjatase. That is, one would expect to
find that cooperation and collusion do not playke in explaining market power, but
that there are other factors and explanationsadste

This introductory section aims to provide backgmurformation on Germany’s
market for natural gas and other related domessiges. It will also present and de-
scribe the suppliers of pipeline gas to Germangretlare no existing regasification ter-
minals to receive LNG as of 2011. The followingtsen will briefly consider evidence
of cooperation among the suppliers at the corppedtéhe bilateral and at the interna-
tional levels. Section three will use available @mpl data on prices, cost, market
shares and demand elasticity to run the conduetnpater model that estimates by how
much the difference between the cost of productéiod import prices at the German
border are explained by producer conduct, takirig actcount the price elasticity of
demand for gas and market concentration. Finallgnge of factors that could explain
the existence of producer market power will be asred and discussed in some detail

in section four.
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Figure 6.2: Map of Germany — Natural Gas Infrastrudure®
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6.1.1. Overview of Germany’s Sources of Natural Gas Supply

Germany'’s indigenous gas reserves are very smadl giobal scale. The BP Statistical
Review of World Energy states that there were agpprately 100.5 bcm of available
reserves left in the country by the end of 260at corresponds to around 0.05% of
the world’s natural gas reserves. The reservedigaialso roughly equal to the annual
consumption of gas in Germany, that is, if all loé remaining reserves could be pro-
duced immediately, it would merely cover one yeartsth of consumption. At the ac-
tual rate of production in 2008 (13 bcinthis implies a reserve-to-production ratio of
7.8 years.

The fact that such small reserve figures still m&emany the fifth-largest re-
serve-holder of gas (and the third-largest prodotegasy in the European Union, does
not indicate that Germany is well-positioned witldiarope in terms of gas production
and reserves, but instead that the European Usi@nvehole suffers from a severe lack
of reserves.

Imports met around 90 percent of Germany’s domef#imand in 2007. Ac-
cording to the IEA, “there is a broadly diversifiggtographical spread of import
sources, with Russia accounting for 3566 total supply (42% of imports), Norway for
24% of total supply (29% of imports), the Nethedarior 20% of total supply (24% of
imports) and others (mostly Denmark and the Unkeaydom) for 4% of total supply
and imports.® Table6.1 shows the quantities of gas imported by Gernfieorg various

sources.

‘5‘ BP Statistical Review of World Energy, 2010.
Ibid.
® Unknown Author, “Germany”, Country Profiles (orgiy Energy Delta Institute. Accessed on 17 June
2011: http://www.energydelta.org/en/mainmenu/etilligence-2/our-services/Country-gas-
profiles/country-profile-germany.
" All figures from the cited IEA report are for 2005
8 Unknown Author, “Germany: 2007 ReviewEA Energy Policies of IEA Countries Seri@807, p. 96.
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Table 6.1: Germany’s natural gas imports (all pipehe) by country of origin®

2007 2008 2009e

Million cubic metres

Belgium -
Canada -
Denmark -
France -
Germany -
Italy -
Mexico - - -
Netherlands 22150 19972 21796
Norway 25204 27 531 32493
United Kingdom - - -
United States -
Other - -
OECD 47 354 47 503 54 289

Algeria -
Azerbaijan -
Islamic Republic of Iran - - -
Russian Federation 38 295 40735 35751
Other Former Soviet Union - - -
Total non-OECD 38 295 40 735 35751

Non-specified/other 2706 3753 4517

Total imports 88 355 91 991 94 557

It is difficult for observers to compare the adtgaantities of delivered gas to
the contracted volumes since the specific conttachs with all major suppliers are
kept confidential. The IEA states vaguely thatisitknown that the Netherlands will
phase out their exports between 2015 and 2020. Makn Gazprom has extended its
export contracts with E.ON Ruhrgas and Wingas & tatil 2035. Contracts with
VNG have also been extended until at least 2030. Utdgrlines the importance of a
diversified portfolio of contracts, including diver contract terms and lengtts.”

Along with rapidly declining gas reserves in Genypaadomestic gas production
in the country has fallen steadily over the pastades, meeting an increasingly smaller

share of the strongly growing consumption. The pehkGermany’'s indigenous gas

° [EA Natural Gas Information, 2010, p. IV.158.
9 verbundnetz Gas
1 EA, “Germany: 2007 Review”, p. 96.
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production was in 197%. Figure6.3 also shows the strong divergence between produc

tion and consumption, hence necessitating strogugiying quantities of imported gas.

Figure 6.3: Germany’s Consumption and Indigenous Productio of Natural Gas"
1970-2009, in bcm
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6.1.2. Consumption and the Organisation of the Domestic $&or

Figure 6.3 shows strong demand growth in past. The ecanamis that started in
2008 temporarily reduced demand. Given the Gernoawergment’s nuclear phase-out
and increasing emphasis on climate change mitigagas consumption and hence im-
ports are almost inevitably going to soar in thexcwy decades as gas produces the least
amount of carbon emission of all hydrocarbons.

A relatively large proportion of gas is used in gextor labelled as “other” in
Figure6.4. This includes heating of commercial, publid aesidential buildings! More

than one-third of the total amount of gas consugmss to the residential sector, which

2 Unknown Author, “Germany”, Country Profiles (orgi) Energy Delta Institute.
13 Chart: author; data: BP Statistical Review of WidEhergy, 2010.
4 Unknown Author, “Germany”, Country Profiles (orgi) Energy Delta Institute.
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traditionally features inelastic dematid‘Transformation includes the generation of
electricity, while the demand from the ‘energy sectefers to gas used for the extrac-
tion of coal, oil, and gas and gas used in refesertoke ovens and gas work®.”

Figure 6.4: Natural Gas Consumption in various Sectors (2B)"’

L, T  J - AL
Industry (2oaL — — |ranstormation (245}

Distribution lozsas {08 £ Enargy sector {15)

*other: commerce and public, residential, agria@tand non-specified

In terms of the domestic structure of the Germas market, it is often de-
scribed as having “the most complex structure bfra@ markets in continental Europe.
An important reason for this is that all agentsglthe value chain, from wellhead pro-
ducers to local distribution companies, sell to-asdrs.*® The German domestic mar-
ket arrangements are also much less competitivetti@se of other countries in West-
ern Europe. Despite a decade of European and fddeed liberalisation efforts, the
wholesale sector in the German natural gas mask teld a dominant position® in
2007, according to Germany’s Federal Cartel Offideis is despite the fact that most
transmission system operators (TSOs) as well agetfienal distribution system opera-

tors (DSOs) are “mostly privatised with the locatteorities and the federal states still

'3 |EA Natural Gas Information, 2010, p. IV.156.

16 Unknown Author, “Germany”, Country Profiles (orgiyy Energy Delta Institute.

" |EA Natural Gas Information 2010.

'8 Frank Asche, Petter Osmundsen and Ragnar TvetBw@mpean market integration for gas? Volume
flexibility and political risk”, Energy Economigsvol. 24, 2002 , pp. 251-253.

19 Unknown Author, “Germany”, Country Profiles (org); Energy Delta Institute.
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holding some shares. [Moreover, ...] there are apprately 22 TSOs and some 719

distribution system operator®”

Table 6.2: Organisation of Germany’s Gas Market!

Ownership and operation of gas transmission system
Owned and operated by private companies.
Ownership and operation of storage facilities
Owned and operated by private companies.
Participation in transmission pipelines abroad
Switzerland (Transitgas), Austria (WAG), UK-Belgiéinterconnector),
Czech Republic.
Transit of gas

Norwegian gas to the Netherlands (and via the Nthes to Belgium and

France and Czech Republic), Russian gas to Frantt&witzerland, and

Dutch gas to Italy and Switzerland.
Transportation tariffs
Since 1.1.2009 an incentive regulation encouragetes operators to run
the system more efficiently. The regulatory auttiesigrant system opera
tors revenue caps that are based on a benchmadstsfconnected to the
system operation. Approved revenue caps are thesposed into non dis
criminatory network access fees charged to a custom
Distribution
Some regional distribution companies and aboutl@éd distribution

companies; some vertical integration with transiaissNetwork operations
need to be unbundled from supply operations. Distion concessions are
no longer exclusive, and demarcation rights haen labolished.

T

The gas market in Germany benefits from a natignidl i.e. a vast network of
pipeline and other infrastructure such as somehefworld’s largest gas storage sys-
tems. The entire pipeline network is about 33,569 lkng and the country’s grid is

connected to pipelines in neighbouring countrie$3atross border poinfs.

6.1.3. Regulation at National and European Levels

It is fair to say that European Commission ratmantthe German federal government

have been the drivers of gas market regulationligedalisation in Germany. The first

20 [|hi
Ibid.
L |EA Natural Gas Information, 2010, p. VI.24.
2 Unknown Author, “Germany”, Country Profiles (orgi) Energy Delta Institute.
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EU directiveConcerning common rules for the internal markehatural gasof 1998
started the process of liberalisation. Yet, as d#spéescribe it, there was #ack of
change in the German gas market and [a] not vdrghgag response to the initiative of
market liberalisation started in 1998 with thetfit) directive, 98/30/EC?® The main is-
sues, which were not addressed in the German tegyl@ebate, were concerned with:

* Network access;

¢ Long-term contracts;

e Market structuré

Especiallynetwork accessvas not treated as a priority yet remained thetkey
substantive change. “The German government didnstéll a regulatory authority at
the beginning of formal market liberalisation belied on negotiated third party access.
But associations were not able to agree on a systatmeally facilitated access for new
market entrants and encouraged competitfdiThe second EU directive of 2003 super-

seded the first one and focused on these points:

* Third party access to networks, LNG and storage;
« No distinction between transit and transport;

e Capacity allocation and congestion management;
e Transparency and

 Interruptible reserve flows [in pipeliné%]

It was only after this second directive that ther@an federal government passed a new
law concerning natural gas in particular and enérgyeneral. The 2005 energy act “installed
a regulatory authority, thBundesnetzagentiFederal Network Agency) following the

prescriptions of the second EU directive 2003/55[EG. The Bundesnetzagentui-

% Heiko Lohmann, “The German Gas Market post 2008:dlopment of Real CompetitiorlG Paper
No. 33 Oxford Institute for Energy Studies, Septembed®(p. 1.
24 1
Ibid.
% |bid.
% Mark van Stiphout, “European Policy on Gas MarkeEsiropean Commission (DG Energy) Presenta-
tion at Florence School of Regulation, 21 March2(d. 4.

286



nally enforced—after lengthy and difficult discuzss with the main stakeholder asso-
ciations—a model of network acce$$.Finally, the third EU internal energy market

directive focused on the following issues:

* Unbundling of transmission and supply;
* Framework guidelines and network codes
¢ Regulatory Authorities and

« Entry-exit systems for gas transmissiéhs.

The European Commission has been the driver ofdiisation in Europe’s energy
market(s) and faced much opposition not just fraoumbent energy companies, espe-
cially German ones. Moreover, successive Germagrégovernments also put up re-
sistance against Brussels-led energy market reffforts. These issues will be dis-
cussed in further detail in section four that assgghe extent to which a variety of fac-
tors—including domestic regulation and oppositiansuch regulation—perpetuates

market power in the German gas market.

6.1.4. A Short History of Gas Pricing in Germany

Gas was first imported from the Netherlands in 18&0s. The way in which sale and
purchase agreements were negotiated has remaisedtialy the same since then. A
consortium of gas buyers including Thyssen Gas, BIEB the largest firm, Ruhrgas
(now part of E.ON) negotiated on a bilateral bagih the three main supplying coun-
tries, Holland, Norway and Russia. Given differengeterms of the quality of the gas
from different sources (Russian and Norwegian gess@ssing a higher calorific value
than Dutch gas), there are several contractualfggaimons relating to this issue. “[...]

For comparability, contract prices are often listederms of payment per calorific unit.

2" Lohmann, “The German Gas Market post 2005: Devetayi of Real Competition”,, p. 1.
8 van Stiphout, “European Policy on Gas Markets'3.p.
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[Prices] [...] listed in USD per million Bfd [mean] that the difference in calorific value
is accounted for® In terms of German import quantities, oil-indexagteements still
“comprise around 90 percent of German gas sup(@88)” while the remainder are
supplies from the spot market “that are increagiagiilable at the Dutch-German bor-
der and Norwegian pipeline terminafé.Hence, oil-indexation remains the dominant
form of pricing in Germany to date. The specifiecpprg mechanism was described by
Asche et al.:

In these contracts, the buyer agrees to receivertaic volume of gas per

year or, alternatively, to pay for the part of thhss volume that it does not

like to receive. At the same time, the buyer hasption to take out more

gas than these minimum annual amounts, thus camydiexibility. [...]

The current price on gas delivered according tolting term take-or-pay

contracts is determined by a price formula. Thenida links the current gas

price to the price of relevant energy substitutlgs continuously securing

the buyer competitive terms. The price formula ¢stesof two parts, a con-

stant basis price (fixed term) and an escalatigplement linking the gas

price to alternative forms of energy (variable terBExamples of alternative

energy commodities used in pricing formulas forurat gas are light fuel

oil, coal, and electricity?

The liberalisation efforts described in subsectidh have started to put pressure
on this traditional pricing mechanism. More salestioe spot market, where prices in
part due to the economic crisis after 2008 are lake away market shares from the
incumbent suppliers of oil-indexed gas. Increastogipetition from the spot market
also puts pressure on German utility companieshte¢ supply agreements with those

suppliers such as Russia, Norway and Holland. Mato-gas competition is slowly

but steadily eroding the market power of the incantlsuppliers and utility companies.

%9 The prices used for the subsequent analysis camethe International Energy Agency (IAE) and the
International Monetary Fund (IMF). The IEA and IMé&corded the data in US$ per mmbtu, which
accounts for the difference in calorific value. Torece data was then converted into the unit uguall
used for pipeline gas in Europe: thousand cubicasdtMcm) per US$.

% Asche et al., “European market integration forgeslume flexibility and political risk”, pp. 25385.

31 Anthony Melling, “Natural Gas Pricing and its fottu Europe as the battleground”, Carnegie Endow-
ment for International Peace, 2010, p. 31.

32 Asche et al., “European market integration forgeslume flexibility and political risk”, pp. 25355.
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Pricing gas not in relation to its production castl other sources of gas, but by linking
it to the price of oil and oil products is becomimgreasingly difficult. This pricing
mechanism seemed to be justifiable decades ago whearket for gas needed to be
established and enormous upfront costs for devadpgas fields and transportation in-
frastructure needed to be amortised. Today, o#xation is increasingly recognised as
a way for producers to capture the maximum amotirg\enue and rent from consum-
ers by pricing gas minimally below the level of stitutes at which they would switch

to other sources of energy such as fuel oil.

6.1.5. Germany’s Suppliers of Natural Gas - Russia

Russia is the largest holder of natural gas resarvéhe world. Until 2009, Russia was
also the largest producer of gas in the world,stilltremains the largest exporter of gas
globally® According to the BP Review of Energy, Russia RIS trillion cubic me-
tres (tcm) of gas reserves, which corresponds 16 @8rcent of all gas reserves world-
wide. Russia produced 527 bcm of gas in 2009 o8 pércent of the overall global
production®*

“Of Russian gas production, about 70 percent iseored domestically and 30
percent exported. In 2008, of the total export antutogether with gas from Central
Asia, 34 percent was exported to the CIS [Commolitved Independent] states and 64
percent to the Far Abroad, i.e. European countiesuding the Baltic States and in-
cluding Turkey. Even though the European countegsesent only about 30 percent of
Gazprom'’s total sales volume, in 2008 they accalifde 60 percent of its revenues.”

Figure6.5 shows Russia’s gas balance for 2008, accoufdimgpth the supply side and

% Unknown Author, “Russia Country Analysis Brief’nited States Energy Information Administration
(EIA). Accessed on 19 June 2011:, http://www.eia.dov/countries/cab.cfm?fips=RS.

% BP Statistical Review of World Energy, 2010.

% Bengt Soderbergh, Kristofer Jakobsson and Kjegkidtt, “ European energy security: An analysis of
future Russian natural gas production and expdeis&rgy Policy no. 38, 2010, p. 7829.
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the demand side. The numbers in Figérg do not fully correspond to the data cited
here. This is due to measurement differences asidsion or exclusion of various ele-
ments such as gas flaring and gas injection ingofigéds and oil fields to support the

reservoir pressure.

Figure 6.5: Russia’s Natural Gas Balance in 2068
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Note: Figures are net of withdrawals and injections into gas storage, and do not include flared gas.

In terms of the structure of Russia’ natural gadae “state-run Gazprom domi-
nates Russia’s upstream, with 90 percent of thal twtural gas output produced by
Gazprom. Gazprom also controls most of the Rusg&reserves, with more than 65
percent of proven reserves being directly contdoly the company, with additional
reserves being controlled by Gazprom in joint vesguvith other companie$’”Since
the mid-2000s independent producers have grown freduction aggressively, in-
creasing their share in the Russian market to ardérpercent (see Figuéeb). Yet, the

Russian government granted Gazprom a legal monapog@ias exports, hence eliminat-

% |EA World Energy Outlook, 2009, p. 465.
3" EIA, “Russia Country Analysis Brief”, 2011.
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ing the possibility for independent producers totipgoate in export markets that are
much more lucrative than domestic safes.

Exports of gas are very significant in terms ofurnks and even more important
in terms of revenues. Russia exports both to for8wiriet republics at comparatively
lower prices in relation to other exports and alses some of these states as transit
countries to deliver gas to Western Europe. “Russiatural gas exports to Eastern and
Western Europe shipped on pipelines traversing id&rand Belarus have in the past
been affected by political and economic disputdsvéen Russia and these natural gas
hubs. The disputes with Ukraine and Belarus wergred around natural gas prices in
2006 and 2007, respectively’’Figure6.6 shows some of the pipelines that have caused
disputes in the past with transit countries. Initotd, Nord Stream, a new pipeline cur-
rently under construction as of 2011, is supposedrcumvent transit countri&sand
the potential political conflicts with that mightise with those transit countries.

“In addition to dominating the upstream, Gazpronmdates Russia’s natural
gas pipeline system as well. There are currentig major pipelines in Russia, seven of
which are export pipelines. The Yamal-Europe |,tNem Lights, Soyuz, and Bratrstvo
pipelines all carry Russian gas to Eastern and &#edturopean markets via Ukraine
and/or Belarus. These four pipelines have a conboagacity of 4 Tcf [= 113.3 bcm].
Three other pipelines, Blue Stream, North Caucasus$,Mozdok-Gazi-Magomed con-

nect Russia’s production areas to consumers inéjuakd FSU republics in the east.”

38 H
Ibid.
%9 EIA, “Russia Country Analysis Brief”, 2011.
“0Which also happen to be consumers of Russian gas.
“LEIA, “Russia Country Analysis Brief”, 2011.
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Figure 6.6: Gazprom’s Pipelines to Western Europ®
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Figure6.7 shows the outcome of Russia’s gas pricing polihis approach is
called a two-tier system of gas pricfigince Gazprom has to sell at low regulated pric-
es in the domestic market while selling them at Imhbigiher prices in the export mar-
kets** This policy subsidises the use of gas in Russihteips boost demand since
prices are low. In effect, however, the two-tiesteyn is actually more a three-tier sys-
tem if one considers actual prices in Figaré. The domestic market is charged prices
that used to be below Gazprom’s marginal cost oflpction, but as a result of repeated

increases with the objective of eventual deregufatprices have now risen close to the

2 Source: Rawi Abdelal, “Gazprom and Europe: Busirsesl Politics”, Presentation at U.S.-Russia
Working Group, American Enterprise Institute, 3d@009. [Presentation kindly provided by Dr Ab-
delal in a meeting at Harvard University in Feby2010.]

“3Tarr and Thomson, “The Merits of Dual Pricing affian Natural Gas”, 2004.

“ Russia’s independent gas companies such as Novaresell at “market prices”, i.e. above the regula
ed price at which Gazprom has to sell.
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long-run marginal cost levé?. Subsidised and regulated domestic prices are seppo

to be phased out until 20£4.

Figure 6.7: Gazprom’s price of natural gas in different makets*’
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Germany is an important export market for GazprGazprom is not merely an
exporter of gas to the country; it is also a playeGermany’s domestic market. The
Russian monopoly’s vertical integration efforts—emmparison to other markets—have
been quite successful in Germany. Tdhl& shows the range of Gazprom’s subsidiaries
in Germany. As of July 2011, there are other dgualents regarding Gazprom’s down-
stream integration efforts as well. According teg® reports, Gazprom is likely to ac-
quire substantial parts of Germany’s RWE. This dduhdamentally change the Ger-

man energy market in general and gas market ifcpkat.

“5 See analysis in the conduct parameter model edlonk. The marginal cost data used for the CPM is
at the upper end of the spectrum of estimatesavithnd $60 in 2006, $70 in 2007 and $80 in 2008
(hence still above the prices shown in Figure The®studies put the Gazprom’s marginal cost of
production in the $40 to $60 range in line with tlwmestic prices charged in the years 2006-2008.

6 Source: Abdelal, “Gazprom and Europe: BusinessRaiitics”, 2009.

" Timothy von Ochssée, “The Dynamics of Gas Supplgr@ination in a New World: Cooperation or
competition between gas-exporting countries froRuasian perspective”, PhD Thesis, University of
Groningen, 8 July 2010, p. 125. Accessed 2 July1201
http://dissertations.ub.rug.nl/FILES/faculties/f2®10/t.a.boon.van.ochssee/14 _thesis.pdf.
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Finally, Russia is a founding member of the Gasdetipg Countries Forum and

has been one of the driving forces of the orgaioisat

Table 6.3: Gazprom’s Holdings in Germany?®

Agrogaz GmbH (100%)

Centrex Beteiligungs GmbH (38%)
gas trading and investment company

Ditgaz (49%)

VNG - Verbundnetz Gas AG (5.3%)
gas transportation and marketing

Gazprom Germania GmbH (100%)

Wingas GmbH (50%)
Joint Venture with Wintershall, a subsidiary of BAS
for gas transportation and storage

Winterhall Erdgas Handelshaus GmbH&Co KG (50%)
Joint Venture with Wintershall for gas trading

HTB Europe GmbH

6.1.6. Germany’s Suppliers of Natural Gas — Norway

With 2.22 tcm of natural gas reserves as of 2008Mayp is by far the largest reserve-
holder in Europe according to BP energy stati$fiche same source of data indicates
that Norway holds 1.2 percent of all gas resentebaily, which makes the country a
significant player both in the pipeline gas and LsKgtors.

In 2008, Norway produced 99.2 bcm of natural gaaking it the world’s fifth-
largest producer of gas after Russia, the US, Gaaad Irar’ At this rate of produc-
tion, the reserve-to-production ratio is aroundy2ars, assuming no further discoveries

of gas. “Norway's single largest natural gas fisldroll, which is projected to produce

“8 Unknown Author, “List of Gazprom subsidiaries”, Mfiedia. Accessed 28 June 2011 and corroborated
through other sources, principally Gazprom Expostgbsite:
http://www.gazpromexport.ru/en/partners/germany/.

‘5‘2 BP Statistical Review of World Energy, 2010.

Ibid.
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1.09 Tcf [= 31 bcm] in 2010, according to the NoyiRetroleum Directorate, represent-
ing about one-third of Norway's total natural gasdoiction. Other important fields in-
clude Ormen Lange and Asgard. These 3 fields a¢dounver 60 percent of Norway's
total natural gas production. Despite the matunatibits major natural gas fields in the
North Sea, Norway has been able to sustain annaedases in total natural gas produc-
tion by incorporating new fields* Figure6.8 shows the significant difference between
production and consumption, the latter of whicimsdest due to the small population.
The quantities available for export are therefanestderable.

The structure of Norway’s gas sector is dominatgdStatoil, which partners
with “a number of international oil and gas comganiincluding ExxonMobil, Cono-
coPhillips, Total, Shell and Eni [all of which] hea sizable presence in the natural gas
and oil sectors. State-owned Gassco is responfibladministering the natural gas
pipeline network. The company also manages Gasstednetwork of international
pipelines and receiving terminals that exports Nof& natural gas production to the

United Kingdom and continental Europ®.”

*1 Unknown Author, “Norway Country Analysis Brief”,nited States Energy Information Administration
(EIA). Accessed on 19 June 2011: http://www.eia.do@/countries/cab.cfm?fips=NO.
52 [|hi
Ibid.
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Figure 6.8: Norway’s Natural Gas Production and Consumptia, 1990-200%’
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Norway exported 96.5 percent of its total produttio 2009°* Germany is the
most important destination for Norwegian gas sugspland took 30 bcm (or 31.3 per-
cent) of the 95.72 bcm of total exports in 200g0ading to BP statistics. Most of the
exports are transported via an extensive pipelieevark and a fraction (around 3
bent®) is also exported in liquefied form as LNGFigure 6.9 shows the complete
breakdown of all pipeline exports, indicating th&t countries are the recipients of
Norwegian gaskigure6.10 shows Norway’s pipeline network. Finally, NayMs not a

member of the GECF, but attended a number of thenffs meetings as an observer.

>3 bid..

> BP Statistical Review of World Energy, 2010.
%5 |bid.

%0 |bid.

>"EIA, “Norway Country Analysis Brief”, 2011.
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Figure 6.9: Norway’s Natural Gas Pipeline Exports, 2009
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Figure 6.10: Map of Norway — Natural Gas Infrastrudure
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%9 |EA Natural Gas Information 2010, p. IV.47.
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6.1.7. Germany'’s Suppliers of Natural Gas - Netherlands

The Netherlands in 2008 held about 1.14 tcm of nadtgas reserves. That
amounts to around 0.6 percent of the world’s gasrie@s and makes the country the
second-largest reserve-holder in Europe after Npraval ahead of the UR.“Gas was
discovered in the province of Groningen in 1959NAM, a joint-venture between a
subsidiary of Shell called BPM and the Standard@mpany of New Jersey (later to
become Exxon). Created in 1947, NAM had alreadgalisred a number of moderately
sized oil and gas fields in the Netherlands. NAM #me Dutch government started ne-
gotiations in 1960, with the size of the Gronindeid estimated at 60 [bcm]. In the
following years, this number was re-estimated saviames, before the final size was
confirmed at 2,600 bcm [= 2.6 tcm], 30 years |ter.

The Netherlands produced 66.6 bcm of gas in 20@&inyg it the third-largest
producer in Europe after Norway and just behindUke Figure6.11 shows the Dutch
gas balance for almost five decades, including yetdn, consumption, exports and
imports. It is obvious that production is in deeliand the increase in exports since 2000
has mainly been due to a rise in imports as consampgemained flat.

Hence Holland remains a major exporter in part gesalt of becoming a trading
hub, which channels gas from Norway to Germany athér markets in Western Eu-
rope, but also Russian gas, e.g. to the UK. “Asen¢, the Netherlands imports gas
from Norway, the United Kingdom, Russia and Denmatkga$? exports from the
Netherlands are contracted for European consunmeisding Italian, German, British

and Swiss; L-gas exports flow to France, Belgium &grmany. In 2006, the transmis-

0 Bp Statistical Review of World Energy, 2010.

®1 Unknown Author, “The Netherlands: 2008 Revie®hergy Policies of IEA Countries Seri¢8A,
2008, p. 62.

%2 Gas with a high calorific value (as opposed taals-gith a lower value).
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sion system operator recorded 982 TWh (100 bcngpefentering the system, of which
23 percent [were] imports and 77 percent domestdyxtion, and 972 TWh (99 bcm)
exiting, of which 55 percent [were] for export adfsl percent for domestic consumption.
The exact origin of imports is difficult to determai for gas entering the Dutch network
from Belgium and Germany, the probable origin beigssia and Norway. British gas

from the North Sea is imported through Zelz&te.”

Figure 6.11: Dutch Gas Balance 1960-2088

£ 120

bc

100
80
60
40
20

-20
-40
-60

'80 | |
O X 0 D QA A% A DO D DO DD OA X LD
R R i S AR AR AR e g IR S e R S G QR PP FS

B Production Il Imports B Exports — CONSUMPLION

Gasterra, which is the largest gas marketing companhe Netherlands, han-
dles almost all Dutch gas exports. “Some volumeseaported by independent produc-
ers from the Dutch off shore sector directly to IBany via the NGT pipeline but such

deals are the exception to the ruie.”

83 |EA, “The Netherlands: 2008 Review”, 2008, p. 68.
% Unknown Author, “Natural Gas Market Review”, Imational Energy Agency, 2009, p. 161.
% Melling, “Natural Gas Pricing and its future: Epepas the battleground”, p. 94.
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Table 6.4: Organisation of the Dutch Gas Market®

Production
Liberalised upstream regime. NAM is both the holaed operator of the Groninge
concession. The former 80 Bcm national productigiting is to be replaced by a cap
on Groningen production only.
Ownership and operation of gas transmission system
Gas Transport Services B.V. has been the operatbe mational gas transmissior
system since July 2005. This independent opera@rli00% subsidiary of N.V. Net
derlandse Gasunie, with its own management. N.\deNandse Gasunie retains legal
and economic ownership of the transmission grid.
Transit of gas
Norwegian gas to Belgium and France. Russian gaset/K.
There is possibly other transit, but this cannotleearly identified as Gas Transport
Services (GTS) has a decoupled entry exit systemekample: planned LNG capagi
ty in The Netherlands can flow to various countifeBl\W Europe.
Transportation tariffs
Since 1.1.2009 an incentive regulation encouragetes operators to run the systgm
more efficiently. The regulatory authorities gragstem operators revenue caps that
are based on a benchmark of costs connected Bys$tem operation. Approved reve-
nue caps are then transposed into non discrimipnagmwork access fees charged to a
customer.
Regulatory features
The Gas Act was approved in August 2000 and ameimdéaly 2004 to implement
the Second European Gas Directive. At the momemetis fully regulated access.

=

Table6.4 shows basic features of the Dutch gas marké&tture in relation to
production and transit of gaSigure6.12 shows a map of the Netherlands and the coun-
try’s onshore natural gas infrastructure. The Nétinels are not a member of the Gas
Exporting Countries Forum. Moreover, the countrg Imever sent representatives as

observers to GECF meetings either.

% |EA Natural Gas Information, 2010, p. VI.42.
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Figure 6.12: Map of the Netherlands — Natural Gasrifrastructure ®’
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6.2. Cooperative Efforts and Actions

In the previous two case study chapters, this@ecummarised and discussed instanc-
es of cooperation among GECF member states thalisdpas to Turkey and Japan
during the period from the GECF’s creation in 2@@luntil 2008. This case study on
the German market and its suppliers was selecteduse open cooperation among
GECF member in this particular market is technycalbt possible as there is only one
member state (Russia) and it would take at leastdvwooperate.

The distinction between collusion and cooperatoespecially important here.
Of course, Germany'’s suppliers could collude withmthout GECF membership and
the conduct parameter model in section 3 will detee that. If collusion does occur,
the significance of GECF membership in terms ofl@xmg collusion elsewhere would
be somewhat diminished. If it does not occur, t&CF membership would seem to
be conducive to collusion and on top of that waalkb enhance GECF producers’ pric-
ing power by additional overt cooperation that cetaemarket structures and hence
power.

As in the previous chapters, the same analysianaf,research on, a broad range
of mutual policy coordination to realise joint gaion an international level, the bilat-
eral government-to-government level and at the @ate level of the countries’ indi-
vidual oil and gas companies was performed forGbeeman case study as well. A tax-
onomy of cooperation was introduced in chapter d ianspecified here to reflect the
results for the German case study. FighE8 shows these results. As the ensuing brief
discussion shows, overt cooperation among Russieydy and the Netherlands seems

negligible.
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Figure 6.13: Cooperation among Natural Gas Exportes - Gerany®®
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6.2.1. Discussions

As Figure6.13 shows, discussions between producing countneparticular
among Norway and Russia may have taken place at-Gag€&tings. While Russia is a
member of the GECF, Norway and the NetherlandsatreYet, Norway attended some
of the ministerial level meetings as an observerase 6.5 shows. While there is no
publicly available evidence of any specific dis¢oss between Russia and Norway,
there is a possibility that such discussions mayehaken place. After the period of
time being studied in this thesis, the Netherlaslds started attending GECF meetings
as an observer. “The Netherlands was preseneipublic part of the last forum [De-
cember 2008], which was held in Moscow. This yemr 2009], attendance at
the GECF forum has so far been confirmed by AlgeBalivia, Iran, Libya, Nige-

ria, Norway (as an observer), Russia, Trinidad &dgo, Venezuela, Equatorial Guin-

8 Source: author.
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ea, and the UAE (as a guest). These will accom@atar, the host country™ As of

2010, both the Netherlands and Norway were lisgedbserver countries on the website

of the Gas Exporting Countries Forufh.

Table 6.5: GECF Ministerial Meetings, 2001-2008, Germany suppliers in bold

Tehran Algiers Doha Cairo Port of Spain Doha Moscow
2001 2002 2003 2004 2005 2007 2008
Algeria Algeria Algeria Alggr_|a
: : . . o Bolivia
Algeria Brunei Brunei Algeria Bolivia X
. o . Brunei
Algeria Bolivia Egypt Egypt Brunei Egypt Eavot
Brunei Brunei Indonesia | Indonesia Egypt Indonesia gypt.
. . Indonesia
Indonesia Egypt Iran Iran Eg. Guinea Iran
. . . . Iran
Iran Indonesia Libya Libya Iran Libya .
. . : . . Libya
Malaysia Iran Malaysia Malaysia Malaysia Malaysia :
S . o o L L Malaysia
Nigeria Libya Nigeria Nigeria Nigeria Nigeria o2
. Nigeria
Oman Malaysia Oman Oman Qatar Qatar
Y . . Qatar
Qatar Nigeria Qatar Qatar Russia Russia RUSSia
Russia Oman Russia Russia T&T T&T T&T
Turkmenistan Qatar T&T T&T UAE UAE UAE
Norway* Russia UAE UAE Venezuela Venezuela
Venezuela
Venezuela | Venezuela | Venezuela Norway* Norway* Norway*
* *
Norway Norway Eq. Guinea*
Source: Hadi Hallouche (2001-2005 meetifjsHS Global Insight (20075; Reuters (20083
* means states are not members, but attend asvebser

After the period of time under consideration instkhesis, Norway and Russia

undertook steps towards closer cooperation. A ktagding dispute had made such co-

operation difficult if not impossible in the pas8ince the 1970s, Norway has been en-

gaged in a dispute--first with the former Sovietidin and later with Russia--over a

176,000-square-kilometre maritime area situatedhin Barents Sea and the Arctic

Ocean. The disputed areas are believed to congainoil and gas reserve$.That dis-

%9 Unknown Author, “Dutch minister meets Qatari carpart to discuss LNG deliverie€uropean Spot

Gas Markets16 June 2009. Accessed via Nexis UK on 16 Jutyv 20

° GECF website, http://www.gecforum.org/gecf/webiwsb/members. Accessed on 25 August 2010.
" Hallouche, “The Gas Exporting Countries Forunit eally a Gas OPEC in the making?”, p. 17.
2 Unknown Author, “Gas Exporters Stop Short of Deiolga Cartel”, IHS Global Insight, 10 April

2007.

3 Katya Golubkova and Dmitry Zhdannikov, “Russiasggs OPEC will not set up output quota®&u-
ters 26 November 2008.
4 Blanka Kolenikova, “Norway, Russia Reach Prelimjnagreement to End Decades-Old Border Con-
flict”, IHS Global Insight28 April 2010. Accessed via Nexis UK on 16 JUDi2.

305



pute was resolved in April of 2010 as Dmitry Medeedthe Russian president and
Norway’s prime minister agreed to divide Arcticritarial waters’>

Later in 2010, Russia’'s Gazprom and Norway’s Statdensified their discus-
sions regarding closer cooperation “in the exploraof oil and gas in northern areas of
Russia and Norway, Gazprom said Thursday follonanmeeting between Gazprom
CEO Alexei Miller and Statoil CEO Helge Luné"In particular both companies are
keen to work together on the Shtokman gas fieltiénBarents Se.

No additional publicly available evidence of otHerms of cooperation either

during the period of time being studied here oerafards was available.

" Ipid.

6 Unknown Author, “Gazprom, Statoil mull cooperatiorpil, gas exploration”’Prime-Tass English-
language Business Newswifet October 2010. Accessed via Nexis UK on 16 200/1.

" Andrew Neff, “Gazprom, Novatek Sign Deal to PerBports From Yamal LNG ProjectiHS Glob-
al Insight 21 June 2010. Accessed via Nexis UK on 16 Julyi20
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6.3. Quantitative Analysis: The Conduct Parameter Model

This section aims to demonstrate whether or notm@ey’s suppliers of gas enjoy a
significant amount of market power in the Germarrkea Specifically, the conduct
parameter model will then be used to calculate kndreand, if so, to what extent pro-

ducer collusion explains the producers’ market powe

6.3.1. Does Market Power Exist in the German Gas Market?

Market and pricing power is exercised by produdktbey are able to charge prices
above their cost of production in a sustained Wdne Lerner Index of market power
allows one to estimate precisely the degree of gtggliwer and requires data on prices,
on firm’s marginal costs and market shares. Thelsyant data inputs will be presented
first. Then the Lerner Index will be calculated lwithe given inputs to determine
whether market power exists.

Average import prices. Table 6.6 shows the annual average price of gas im-
ported by German buyers. Since the German Federastky of the Economy whose
data the IEA uses in their reports does not pulthehimport prices for each individual
supplier, the average price is used for each egpofhere are other sources of more
detailed data, gathered by the trade publicationld@as Intelligence (WGI), but the
Ministry’s data is more reliabf® and will hence be used. The WGI will be introduced
later for a different purpose as well. The pricesdas are given in US$ per thousand
cubic metres (Mcm), which is the standard unit pgreline gas. Although domestic
production in Germany is declining rapidly, it kig of a significant quantity as Ta-

ble 6.6 and the discussion of market shares show.

8 Expert Interview, Anthony Melling, European gasrked expert and former senior executive at British
Gas, London, July 2011.
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Table 6.6: Average Gas (Import) Prices
and Market Shares in Germany®

by country of origin

Average Market Market
Price share share
US$/Mcm (by volume) (by value)

Russia
2006 278.11 34.8% 37.4%
2007 282.28 35.8% 38.5%
2008 409.27 37.7% 40.1%
Norway
2006 278.11 22.8% 24.5%
2007 282.28 23.6% 25.3%
2008 409.27 25.5% 27.1%
Netherlands
2006 278.11 21.8% 23.5%
2007 282.28 20.7% 22.3%
2008 409.27 18.5% 19.7%
Others
2006 278.11 3.3% 3.5%
2007 282.28 2.5% 2.7%
2008 409.27 3.5% 3.7%
Domestic®
2006 167.00 17.3% 11.2%
2007 169.00 17.4% 11.2%
2008 246.00 14.9% 9.5%

Hence a price estimate for domestic productioreeded too. Given that the gas
is domestically available and does neither nedaettransported thousands of miles nor
is produced from expensive offshore fields (afhesdase in Norway and in the Nether-
lands), prices can be assumed to be below thosepafiited gas. Given the absence of

available data, a 40 percent discount was apphiede average import price to arrive at

" Table & calculations: author; data source: IEAL@0 German Federal Ministry of the Economy.

8 All prices except for those shown under “domestit® import prices from government statistics. The
domestic production prices were calcuated in caimgulvith gas market experts from Germany and
the UK.

308



prices for domestically produced gas. This asswnpivas corroborated as being rea-
sonable in discussions with expétts.

Market share. Table 6.6 also shows each individual supplier'skeiashare in
the German gas market. There are two ways to edé&al firm’s market share in a giv-
en market, by sales volume or by value (in US$}. the purposes of this model it is
preferable to use sales revenues (value) as the floasnarket share since the focus is
on prices and value rather than just physicallggdaquantities. The treatment of Ger-
many’s domestic production and exports needs daagiention as well. Unlike Turkey
or Japan, Germany has both non-negligible indigemgas production as well as exports
(of both domestically produced gas and importedagagas for transit). The practice in
the past two case studies was to use the imporntedirsts of gas to generate market

share figure as the imported amount more or ledshed the total domestic consump-

tion figure.
. . - 82
Figure 6.14: German Natural Gas Supply and Consumjin
Million cubic metres
1973 1978 1980 1990 2006 2007 2008 2009e
Indigenous production 23124 25636 22 881 18 919 19 609 18612 16 093 14 497
+ From other sources - - - - - - - -
+ Imports 17 220 37 982 48 082 54 288 93 730 88 355 91 991 94 557
- Exports 135 286 2632 1218 |11 642 12 222 12 685I 11305
+ Stock changes - 129 - 174 - 508 - 395 -1252 2547 698 -2281
- Statistical difference -1221 -1239 - 727 1871 670 622 -1895 2822
Total consumption 41 301 64 397 68 550 69723 99775 96 670 97 992 92 646

Yet, Germany’s gas production of e.g. 19.6 bcm@0&and 11.6 bcm of ex-
ports require a more delicate treatment. In themtxs of detailed data, the most appro-

priate way of dealing with this is to assume thatr@any’s exports are sourced from

81 Expert Interview, Jonas Graetz, Project Associ@grman Institute for International and Security Af
fairs (SWP), Berlin, July 2011.
82 |EA Natural Gas Information, 2010, p. IV.156.
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both indigenous production and imports and in propo to the relative size (market
share) of the source. That is, exports are appmtido, and deducted from, the volume
figure of each source (imports and domestic) promaally. With that, two of the three
essential data inputs for the Lerner Index have Ipeevided.

Marginal cost. The last input is marginal cost (MC). Since pragtgt marginal
costs are difficult to determine, estimates musblsained or generated. Such marginal
cost estimates do exit for essentially all of Gamga natural gas suppliers. The basic
estimates come from one of the two sources usemntdoaf the previous case studies and

are shown in Figure 6.15.

Figure 6.15: Range of production costs for selecteghs producing region&®

(in US$/mmbtu)

Country Production costs
Lowest Highest

Algeria 0.40 0.80
Australia 0.60 1.00
Canada 0.70 1.20
Indonesia 0.50 1.00
Iran 0.35 0.70
Netherlands 0.20 1.40
Nigeria 0.60 1.20
Norway (North Sea) 0.80 1.40
Norway (Barents Sea) 1.20 1.70
Qatar 0.35 0.60
Russia (Western Siberia) 0.40 1.20
Russia (Barents Sea) 1.00 1.30
Russia (Sakhalin) 0.80 1.30
UK 1.20 1.60
USA (Gulf and onshore) 0.70 1.70
Venezuela 0.60 1.00

The marginal cost data was generated in 2006, hercaecessary to adjust for

changes in cost over time to make the figures coaty@a and to arrive at estimates for

8 A. SeeligerEntwicklung des weltweiten Erdgasangebots bis 2@ modellgestuetzte Prognpse
Oldenburg Verlag, 2006, Munich, pp. 52-56. CitedStefan Lochner and David Bothe, “The devel-
opment of natural gas supply costs to Europe, thited States and Japan in a globalizing gas mar-
ket—Model-based analysis until 203@®nergy Policy37 (2009), p. 1521.
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all years of the relevant period of time under ad&stion. The IHS CERA Upstream
Capital Cost Index (UCCI) is used for these adjestts as before in chapters four and
five. Seelinger uses the standard unit for LNG iguFe 6.15, US$/mmbtu. The final
estimates are converted into Mthas is common for pipeline gas and can be found in
Table6.7. Given that gas production within Europe hasnbaeclining rapidly and has
hence become more expensive, marginal cost essnateards the upper end of the

spectrum given in Figuré.15 are used.

Table 6.7: Marginal Cost of Production and

Transportation Cost to the German bordef®

In US$ /Mcm
Upstream Transp. Total
US$/Mcm  costUS$ costUS$
Norway
2006 45.00 30.00 75.00
2007 50.69 30.00 80.69
2008 59.30 30.00 89.30
Russia
2006 59.61 40.00 99.61
2007 71.27 40.00 111.27
2008 83.30 40.00 123.30
Netherlands
2006 42.36 20.00 62.36
2007 47.71 20.00 67.71
2008 55.80 20.00 75.80
Others
2006 - - 79.00
2007 - - 86.60
2008 - - 96.10
Indigenous
2006 - - 62.36
2007 - - 67.71
2008 - - 75.80

# 1 mmbtu = 35.3 Mcm
% Table: author; Sources: Detailed and comprehessiferences are to be found in section 3.1, subsec
tion marginal cost

311



The marginal cost estimates were created in ex#u#l\same way as in the pre-
vious case study chapters. Two issues need chrdit First, suppliers listed in the
German import statistics under “other” need a nmaigcost estimate as well. Since the-
se “other” suppliers often include Denmark and th€ the average of the other three
figures for Russia, Norway and Holland will be usEdhally, a cost estimate for Ger-
many’s indigenous production is required. Sincen@my’s fields are located in the
north-western part of country, they are geologycalmilar to the nearby Dutch fields.
Hence the production cost profile is comparableugih German fields due to their
smaller size have fewer economies of scale thanDineh fields (implying higher
costs), but at the same time they are located ctoseentre of German gas consumption
(lowering transportation cost®)Hence Dutch marginal cost estimates will be used f
Germany'’s indigenous production as shown in Téble

Table6.8 shows the Lerner Index results for the peribtnee under considera-
tion. The overall Lerner Index is the sum of eaathividual supplier's Lerner indices,
weighted by each supplier's market share. A Letndex of zero implies a perfectly
competitive market in which producers are not ableharge prices above their margin-
al cost of production. A Lerner Index of 1 wouldglya monopoly or a perfectly collu-
sive group of suppliers. The results for the Germaarket point to a high degree of
market power with results ranging between 0.67 @id. These results are somewhat
lower than those for the Turkish and Japanese rtsastadied before, but not signifi-

cantly smaller.

8 Expert Interview, Anthony Melling, European gasrked expert and former senior executive at British
Gas, London, July 2011.

312



Table 6.8: Lerner Index for Japanese natural gas market2006-2008’

Netherlands  Norway Russia Other Indigenous  Total
2006/ 018 | 018 | 024 | 002 | 007 | 070
2007/ 017 | 018 | 023 | 002 | 007 | 067
2008/ 016 | 021 | 028 | 003 | 007 | 074

What follows is the conduct parameter model (CPM)ich takes into account
the elasticity of demand and market concentraioestimate to what extent the residu-
al—product conduct (collusion or competition)—exptathe high degree of market
power in the German market. The results of the sondarameter model for Germany

for the period of time from 2006 to 2008 will bepdained and presented.

6.3.2. Explaining Producers’ Market Power — The Role of Cdlusion

The results of the Lerner Index analysis shownabl&6.8 demonstrate that Germany’s
suppliers of natural gas exercise significant migpkaver in the German gas market. In
order to assess the role of producer conduct, tejussare necessary before the conduct
parameter can be calculated. First, the data okRehahares needs to be converted into
the appropriate measure of market concentratioa.Hérfindahl Index (H) is the meas-
ure used in the conduct parameter model. The Hiafiinindex for each year is simply
calculated by adding the squared market shareadaf supplier to the German market

as presented in Tab&e9.

Table 6.9: Market Shares and Herfindahl Index (H)

2006 2007 2008
Netherlands 23.5% 22.3% 19.6%

87 Table: author.
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Norway 24.5% 25.3% 27.1%
Russia 37.4% 38.5% 40.1%
Other 3.5% 2.7% 3.7%
Indigenous 11.2% 11.2% 9.5%
H 0.268 0.275 0.283

The second necessary data input required for tHd {SRhe price elasticity of
demande and since the conduct parameter result is vergithem to the level ok, a
broad look at the available elasticity data is megi A broad range of elasticity esti-
mates—both short-run and long-term ones—for natgaal consumption is available.
Since producers’ collusive efforts to maximise emuoit rents have both a short-term
and a longer-term dimensidhan elasticity estimate that lies between the gelyeine-
lastic short-run figure and the less inelastic Emgin one will be used.

A review of the literature with a focus on Germard aVestern European data
shows that short-run estimates can be as low &ge0.even closer to 0) implying ex-
tremely inelastic demarfd.There is a wide range of long-run estimates rapfjiom -
0.20 or -0.30 to into the elastic range (1 and iy}’ Others use -0.7 as a long-run
elasticity figure for gas demand in Western Eurdpaich reflects a certain inelasticity
of the natural gas demand. Shifting from naturad ga another fuel would require
changes in the technical installations, which arstlg and time-demanding™ Using

the two different long-run estimates shown in Fegbul6: -0.364 and -0.243 as well as

8 Raising prices (by?) too much in the short-runimigventually create a correspondingly significant
quantity reaction since demand is more elastibéndng-run.

8 G. Liu, “Estimating Energy Demand Elasticities ®@ECD Countries. A Dynamic Panel Approach.”
Discussion PapersStatistics Norway, 2004.

© See:
J. Estrada and O. Fugleberg, “Price elasticitiasadfiral gas demand in France and West Germany”,
Energy Journalvol. 10, no. 3, 1989, pp. 77-90.
Liu, 2004.

%1 Franziska Holz, Christian von Hirschhausen andillaKemfert, “A strategic model of European gas
supply”, Energy Economi¢2007, p. 11.
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-0.7 in Holz, von Hirschhausen and Kemf&rpne arrives at an average of approxi-

mately -0.45. That will be used as the basic al@gtestimate for this thesis.

Figure 6.16: Elasticity Estimates for Energy Goods in OECH

Residential Sector and Industrial Sector

Products SR price ela. LR price ela.  Products SR price ela. LR price ela.
T -0.030 -0.157 e -0.013 -0.044
Electncit (0.018) (0.095) R (0.022) (0.073)
. -0.102 -0.364 e P -0.067 -0.243
Natural Gas o' en (Gagsy ~ anskGas (0.023) (0.086)
0,000 0.001 : ) 0.162 0,389
Hard Coal (0.227) (0.443) Hard Coal (0.111) (0.447)
s -0.143 -0.318 O 0.043 0.127
CRERY (0,056) @iy o= (0.070) (0.205)
L -0.191 -[0.600 A s B -(.094 -0.268
Motor Gas. (0.017) (0.082) AT, sl (0.018) (0.068)

The figure lies between the extremely inelasticshan estimates and the more
elastic long-run estimates. It also takes into antdhe fact Germany uses less gas in
the elastic power generation sector and more innilastic residential sector (for heat-
ing) than other Western European countries sut¢heablK and the Netherlands. Hence
German elasticity estimates for gas demand areverage at the lower end of the spec-
trum in comparison to those in the OECD and inipaldr Western Europe. The chosen
estimate of -0.45 is also within the range of thegtrun own-price elasticity figures of -

0.317 and -0.743 used in Odd Bjarte Nilsen, Frasgh& and Ragnar Tveteras’ stddy.

Table 6.10: Results from Conduct Parameter Modé&f

Results Spectrum of Possible Outcomes
Conduct Parametero Perfect Non-coop. Perfect
Comp. oligopoly collusion
2006 088 | 117 | 146 0 1 3.72
%2 |bid.
% | ju, 2004.

% Odd Bjarte Nilsen, Frank Asche and Ragnar TvetéNatural gas demand in the European household
sector”,Working Paper No. 44/Q%NF Project No 7220, Institute for Research inrieenics and
Business Administration, August 2005, p. 10.

% Table: author.
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2007 082 | 1.09 | 137 0 1 3.64
2008 0.89 | 119 | 1.48 0 1 3.53
Elasticity € -0.34 -0.45 -0.56 0=0 0=1 0=1/H

Sensitivity analysis of: -25% and +25% of estimat

Moreover, a sensitivity analysis will also be cocigdal to ascertain whether the
results change substantially if the elasticity efmdnd is assumed to be 25 percent be-
low or 25 percent above the figure employed hehgs ensitivity analysis, shown in
Table6.10 along with the results of the conduct parameitadel, therefore employs not
only -0.45 to perform the calculations, but als@40(more inelastic) and -0.56 (more
elastic). Having presented and discussed all sacgslata inputs into the Conduct Pa-
rameter ModelTable6.10 andrigure6.17 show the results of the model.

Taking into account elasticity of demand and madcagicentration, the CPM re-
sults for 2006, 2007 and 2008 show that producusion is not a cause of market
power in a material way since the result is vepselto the non-collusive oligopoly out-
come. According to the model results, the pricegimal cost margin is therefore main-
ly explained by a high degree market concentradiuth inelastic demand as well as oth-

er possible factors which will be discussed inisect.

Figure 6.17: Spectrum of Possible and Actual Conduct Paraeter Outcomes®

% Figure: author.
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St G e Non-collusive Perfect

oligopoly (Cournot) Collusion

0 11.168 Sz
2006 o = ® °

0 11.095 3.636
2007 e — @ .

0 11.186 3.534
2008 o -0 .

results are very close to non-collusive oligopoly outcome;

the data does not indicate material collusion

The sensitivity analysis shows that if the elastiof demand is assumed to be
25 percent below the estimate employed here, thdtrialls in the range between per-
fect competition and non-collusive oligopoly, ibetween 0 and 1. If the price elasticity
is assumed to be 25 percent above the estimafa]sitinto the range between non-
collusive oligopoly and perfect collusion, i.e. ween 1 and 1/H. This indicates that
collusion might explain a small fraction of thefdience between prices and MC. In
both prior cases, collusion was an important exalan for producers’ pricing power
and all results (including those of the sensitiatyalysis) were clearly above the non-
collusive oligopoly outcome. This is not the cas&siermany. These results will be dis-
cussed in further detail in chapter 7, which wilalyse and compare results across all
cases.

Another study corroborates this finding from a eliéint perspective. Kong
Chyong and Benjamin Hobbs at Cambridge’s EleciriBiblicy Research Group mod-
elled Russian gas exports to Eur@p&heir focus is on quantities and market structure
rather than on prices and market structure. Differearket structures not only lead to

different prices, but also to different quantittesmanded. It shows that perfect competi-

" Kong Chyong and Benjamin F. Hobbs, “Economics ofdNStream: Effect of Competitive Assump-
tions”, Presentation, April 2010, p. 6. Accessedl@rJune 2011:
http://www.eprg.group.cam.ac.uk/wp-content/uplo@dt$/ EDF_Gas_Hobbs_April2010_f.pdf.
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tion would lead to the highest quantities consuifg®d8 bcm) because of more compet-
itive prices. An oligopoly situation would imply 34bcm, which is reasonably close to

the 38 bcm of actual quantity consumed in 2008.

Figure 6.18: Russian Gas Exports: Selected Markets

Model Results Real Data***
Germany France Italy Germany France Italy
Double Marginalisation | 19.5 0.5 34
Upstream oligopoly 34.1 11.4 20.5 38 10.9 224
Perfect Competition 69.8 0 34.7

What is the significance of these results in thdewicontext? It was shown ear-
lier in this chapter that there were hardly anypmrative efforts among Germany’s gas
suppliers. Furthermore the model confirms thatusmle producer conduct is not an im-
portant explanatory variable. As before, a disarssf factors that are not part of the
model is necessary, both to put the results intspgeetive and to look for additional
explanations for market power. Such explanationghiminclude market entry barriers
(which might overstate the conduct parameter ouésoim terms of ascribing too much
significance to cooperative behaviour) and buyerceatration (which might understate
the conduct parameter outcome). Other factors nightmportant too, such as political
and strategic considerations as well as a rangesaés related to Germany’s gas mar-
ket. A qualitative assessment of the results—thetliopart of this chapter—will ad-

dress these questions in greater detalil.

% |bid.
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Figure 6.19: Schematic lllustration of CPM result®

price

Perfect collusion / monopoly (M) or cartel (K)

p
Result for the German market:
no material collusion according to the data
c Non-collusive oligopoly outcome Cournot (C)
p
erfect competition (PC
S p p (PC)

(no supranatural profit)

QM Q¢ QP¢ quantity

To finalise this section, a brief comment on thdfare implications of producer
cooperation in the German gas market is in ordgure 6.19 schematically shows the
conduct parameter outcome and the green box dliiestrthe economic rent earned by
producers by charging prices above marginal cédtstatements that can be made will
remain schematic because any specific welfare legilons would require much more

complex modelling that is beyond the scope of tihesis.

% Figure: author.
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6.4. Qualitative Assessment of the Results

6.4.1. Collusion, Cooperation and the Issue of GECF Memlship

According to the CPM results in the preceding secta high degree of market
concentration and inelastic demand for gas priigigxplain producers’ pricing power
and economic rent in the German market. Colludios residual, is hence not borne out
by the data. Instead the result is the non-colausikgopoly outcome and lies between
the perfectly competition and perfect collusiondlesv Moreover, the absence of sub-
stantive (overt) cooperation described in sectiondicates that not only secretive col-
lusion, but also public cooperative efforts areikell to be prevalent in the German
market.

The CPM considered three very important driverprotiucer market power, but
it is only a model that does not fully reflect igabnd hence it is important to consider
other possible explanatory factors as well. Thigusth be especially useful given that
some degree of market concentration and inelasticathid also prevailed in the other
two case studies. Having established in which cas#lasion and cooperation occur
(Turkey and Japan) and one—the hypothesised ‘negatase—in which they do not
occur (Germany), one must ask why cooperative &fioave succeeded in some cases
and why they do not matter (or fail) in others. @mgprehensive discussion of this issue
will be conducted in chapter 7. At this stage, ral¢ive explanations for market power
in the German market will be considered in ordesdbthe stage for the next chapter’s
discussion of why cooperation does not matter its fia certain cases.

One way of determining the significance of collesiand cooperative conduct

with a particular focus on GECF member states éenphior case studies was to look at
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the different price levels charged by GECF members by non-members. Despite the
absence of evidence for cooperation and the ndosteé CPM outcome, a look at the
price levels charged by different suppliers to @eman market seems useful as well.
This, however, is a challenging enterprise sincen@ay’s federal ministry of the
economy only publishes average monthly import gridéne respected trade publication
World Gas Intelligence publishes monthly estimaieshe border prices for gas from
the Netherlands, Norway and Russia. These are aiftest within a reasonable range
compared to the official government statistics #rel/ show that the prices charged by
the three main suppliers are very close to eacérpttarying by only US$5-15 as Fig-

ure 6.20 shows.

Figure 6.20: German Border Price Estimates for Diférent Origins'®
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190 Chart: author; data: the price data was collefimm the monthly issues of World Gas Intelligence
between 2006 and 2008. Accessed via Nexis UK bet®&e27 June 2011.
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Such pricing outcomes often occur in oligopolistiarket structures and are not
necessarily an indication of collusion or coopemtilncidentally, Gazprom’s price
tends to be lowest of the three import prices &edDutch price the highest one (within
the very narrow range pointed out before). Gasiqgiexpert Anthony Melling ex-
plained that the Netherland essentially chargegatsbremium for providing significant
volume flexibility to match seasonal variationsdemand, i.e. to deliver more gas dur-
ing winter time when demand soars and less dutisgstmmer month$* “The much
longer transport distances make it much more expersr the Russians to offer vol-
ume flexibility (swing), since this requires excess capacity in the mipsl Swing ser-
vices can be provided at lower costs by supplieas are situated close to the market,
l.e. Norway and—in particular—the Netherlands. Vot flexibility is an important
product attribute for the buyers that are facingtilating demand, implying differences
in the willingness to pay™®? Hence slightly higher prices for Dutch gas canelze
plained as being a premium for volume flexibilibat the other two major suppliers are
not willing or able to provide. Studying the (estited) individual prices charged by the
Netherlands, Norway and Russia is hence less ¢racthe analysis than in the other

two cases.

6.4.2. Market Power and Economic Rent: Other Factors

Buyer concentration. The first issue discussed in this sub-section iebwoncentra-
tion, a factor that is not included in the condpatameter model. If there were strong
concentration among gas buyers in Germany (asigdbe with Turkey’s BOTAS for

example), then the conduct parameter result coaldrulerstated, i.e. collusion among

101 Expert Interview, Anthony Melling, European gasrked expert and former senior executive at British
Gas, London, July 2011.

192 Asche et al. “European market integration for gésfime flexibility and political risk”, 2002, pp.
262-264.
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producers could be an important explanation whetfeasesults suggest it is not. There
are half a dozen wholesale buyers, more than 2@rmission companies and over 700
local and regional distribution comparifésall of which can in theory buy gas directly

from the suppliers (and many do in practice). Whd@nections between some of those
companies exist, Germany’s domestic market straaflaes not constitute buyer con-

centration.

Market entry barriers. Contrary to buyer concentration, market entry ibesr
may lead to an overstatement of the CPM resultithett say that the outcome may not
be near the non-collusive oligopoly outcome, batet towards zero, indicating a more
competitive market. Given the huge upfront costdefeloping a gas field and building
long-distance pipelines, the natural gas marketaatd face such high barriers. It is,
however, important to distinguish between naturarket entry barriers and others
which may be established or sustained with an @ottipetitive motivation (‘artificial
barriers’). Natural barriers, as mentioned above,hagh upfront costs for developing
natural gas fields and for building pipelines. Hoee many of Russia’s gas fields are
mature and almost all of Norway’s and the Netheflarfield were developed decades
ago. Hence, the natural entry barriers do exidttlyey are not as significant as they
could be. Therefore, these barriers are unlikefatalamentally overstate the CPM.

There is a second set of market entry barriers ek artificial ones put up to
keep the market uncompetitive. A competitive marketong other things, needs trans-
parency, flexibility and prices that reflect suppigd demand. It was shown that as an
active member of the GECF, Russia actively oppesgeh efforts towards liberalisation.
Yet, the two other major suppliers have a more agtitipe orientation — not necessarily

out of choice. European Union directives apply hatthe Netherlands and in Norway

193|EA Natural Gas Information, 2010, p. VI.24.
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as well despite the fact that the country is notember stat’ That means Norway
and the Netherlands are bound by pro-market andilpFmlisation policies of the Eu-
ropean Union. Hence, rather than supporting adifimarket barriers (such as resale
restrictions/destination clauses) these two non-GEGppliers are in favour of more
and not less market-based gas trading in Europe.Nétherlands is particularly en-
gaged in acting as a hub through which gas supfitiesinto all directions-> Hence,
both natural and artificial barriers are unliketydverstate the CPM in the case of Ger-
many.

Policy Issues and Germany’s Domestic Market Structie. The regulatory
environment of the domestic gas market in Germarpartly to blame for the lack of
competition and hence contributes to the produadsdity to charge prices above mar-
ginal cost. Studies (cited below) and expertsruntgved for this thesis describe the
German market as the epitome of complexity and tdatompetitiveness. German gas
expert Heiko Lohmann described the market in a eelmgnsive paper in the following
way. “Gas companies at all levels of the induseycpived themselves as part of a sin-
gle ‘gas family’. In addition to long-term contracthese family relationships were un-

derpinned by the following arrangement&®”

e Mutual shareholdings between interregional gas congs.

* Shareholdings of interregional gas companies irored gas com-
panies and local distribution companies.

* The principle of sales partnership, where the sappupported the
local distribution companies with advice, know-hamd finance on

194 Norway, like other non-members in Europe includBwjtzerland, has agreed to implement almost all
directives of the European Commission in orderandfit from free trade agreements with the entire
EU.

195 Unknown Author, “The Netherlands: 2008 Review”AlEnergy Policies of IEA Countries Series,
2008, p. 50.

19| ohmann, “The German Gas Market post 2005: Devetayi of Real Competition”, 2009, p. 5.
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all aspects of the business, including market patieh, and cus-
tomer service'”’

» Sales contracts with distribution companies thatewmt only long-
term but also included “No-Worry Packages” whee¢hstomer
paid for the annual gas off-take and flexibility ieed. Local distri-
bution companies therefore had only very limiteckintives and
competence to manage their gas procurefiént.

« Very strong informal relationships.

* No gas-to-gas competition between the incumbents

Anthony Melling also focused on the complexity astdtus quo-orientation of
the domestic market players. “All firms had an et in preserving the status quo by
not competing with each other. Everybody in the Mhthain—from transmission to
regional and local distribution companies—had ad&termined, stable profit margin.
Changing the system and the structure would hacezl the ‘reasonable’ profit mar-
gin. That way, the system could exist for decadédsrias Graetz, another expert inter-
viewed for this thesis, added that the “natural gi#e” in Germany is very small and
has no interest in change and in allowing outsitiersnter “their” system. This is par-
ticularly obvious when one considers the oppositorhird party access to networks
(discussed two paragraphs below). Graetz also guiotit the tightly-knit relationships
between gas companies and all levels of governfi2ranging from local companies
and their cosy relationship with local politicalites up to the federal level, where poli-
ticians are known to lobby against European Compondgberalisation efforts on behalf
of German gas companies.

The lack of regulation encouraging local monopotesompete is part of the

reason for the existence of market power in thentaer market. It was the European

107 i
Ibid.
198 ohmann, “The German Gas Market post 2005: Devetayi of Real Competition”, 2009, pp. 5-6.
199 Expert Interview, Jonas Graetz, Project Associ@agrman Institute for International and Security Af
fairs (SWP), Berlin, July 2011.
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Commission that had to force the German federatgowvent to start regulating the gas
market in such a way that would incentivise locad aegional players to change and to
compete. The issue of network access (for thirtiggrhas been particularly important.

“During the first phase of liberalisatitdfiGermany relied on a regime of negotiated
Third Party Access. Negotiations among the fouramagsociations of network operators
and network users were a nightmare and did notltrésua truly transparent, non-
discriminatory and workable system that alloweddtparties reliable and efficient access
to the German networks to supply all customers ggan Germany. In 2003 discussions
about regulated Third Party Access started afeer!hEU directive on the opening of the
gas market made regulated Third Party Access caapuand forced Germany to establish
a new systenBut two years of legal process amending the Geremamgy law'™ did not
produce a comprehensive and clearly worded frametat could be implemented directly
by network operators and easily monitored by th&lyereated regulatdBundesnetzagen-
tur. The months that followed [the enactment of thergy law in 2005] demonstrated very
clearly how the German network operators foughtél and skilfully against a model of
network access, which would really endanger thebéished market structuré™®

There is a set of policy issues that also helpsagxproducers’ pricing power in
the German market. Given Germany’s emphasis orergrpolicies, reducing carbon
emission has for at least two decades been amasiogdy important priority. Since gas
burns more cleanly than coal or oil, it has becanmpeemium fuel, which, due to its de-
sirable environmental qualities, can attract highrres. Climate change legislation has
also made other forms of hydrocarbon fuels (maadgl) more expensive and hence
less attractive. Power plant operators often dohaek a real choice: either the coal-

fired power plant must be phased out anyway asptration becomes so expensive that

19 From 1998 to 2003.
1 \which came into force in 2005.
12| ohmann, “The German Gas Market post 2005: Devetayi of Real Competition”, 2009, p. 4.
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at least in the medium-term it makes sense swdogas-fired power generation. This
also pushes up the willingness to pay for more espe gas and hence gives both
sellers in the domestic market as well as theipbers abroad additional pricing power.

Politics and Corruption. Domestic politics plays a distinct role in Germany
gas sector. The lobbying influence of German gaspamies on the federal government
as well as the European Commission is strdftyloreover, security of gas supply is an
important issue in German politics. That inducegebs to be prepared to pay higher
prices, a security premiuf?

In terms of foreign policy, the relationship withet Netherlands and with Nor-
way—at least in terms of gas supplies—is fairly @#jgised as companies with com-
mercial objectives negotiate without significanvgmment influence. The relationship
with Russia is different. The extent to which Gaupris commercial in its objectives
and to what extent the company is used for politcals is difficult to determine. Yet,
political relationships matter. While Gazprom ahd Russian government have had an
adversarial relationship with many Eastern Europgas customers and those in CIS
countries—especially with those whose governmersat pro-Moscow (any more)—
the relationship with Germany has been rather abgince 1992. Germany is seen as
an important customer of oil and gas, but also m®derator between Russia on the one
side and Western Europe and the US on the other.

Good relations, one could argue, are evidenced. OWERuhrgas’ shareholdings
in Gazprom as well as the close relationship tbahér chancellor Gerhard Schroeder
has with former president and now prime ministeirRUndeed, the relationship was so

close that it was publicly called corrupt in 200t afterwards.

113 Expert Interview, Jonas Graetz, Project Associ@grman Institute for International and Security Af
fairs (SWP), Berlin, July 2011.
114 bid.
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Both politicians finalised negotiations on the NdBtteam pipeline in early
2005™. Then Gerhard Schroeder, a few weeks before heitel out as chancellor in
September 2005, obtained German government guasafde the pipeline’s financing
and construction only to become chairman of thep@an subsidiary that owns and
operates the pipeline in November 2005. The meifitthe Nord Stream pipeline in
terms of enhancing energy security in Europe atmt@ble. Whether the pipeline is
commercially sensible and advantageous to Germancgasumers is also debatable
given the comparatively high cost of subsea pigslin

However, joining Gazprom’s payroll in November 206Bortly after using
one’s power as chancellor to secure German governfuads for Nord Stream reeks
of corruption. Nord Stream seems a bad economi@alhtical decision for almost eve-
ryone except for Gazprom. It commits German gaspaones to this large and expen-
sive project, creating an interest in fully utiligiits capacity while reducing the incen-
tive to look for other (more competitive) sourcdsgas. It also increases the market
share of Germany’s largest supplier instead ofrdify@ng the country’s supplier base.
Moreover, it increases the political and economapahdence on Russia. Finally, it is
more expensive than onshore pipelines, increasiagtost to consumers even further.
Political influence, a cosy relationship with Rassind corruption hence may also ex-
plain suppliers’ market power.

Other Domestic Factors.Other issues include the lack of transparencyiand
frastructure. Most highly developed national gad anergy markets benefit from a high
degree of transparency and availability of datatTéthe case in the US, in the UK and
e.g. Japan at least publishes monthly data onrgpert prices and quantities broken

down by country of origin. The German federal ntiyisof the economy publishes

115 Running from Russia via the Baltic Sea’s seabeetty to Germany, circumventing traditional transi
(and consuming) countries in Eastern Europe. Undestruction as of 2011.
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monthly averages, which are not broken down by tguof origin. While this may
seem a small matter, it is indicative of the gehkaek of transparency in the German
gas market, which also explains in part its dysfianal nature.

Finally, as was noted in an expert interview, thare no LNG terminals in
Germany (also see Figufe? in this chapter). Given that LNG is an incraghi im-
portant means of transportation for gas and ottegsbenefits of flexibility and diversi-
fication of supply sources, LNG import facilitiesudd add tremendously to competition
in Germany, especially if LNG is imported not vikiadexed long-term contracts®

Vertical Integration. Another factor explaining the existence of marketver
in the German gas market is vertical integrationafipanies from upstream production
(abroad) to downstream distribution (in Germafy)This practice started decades ago
when Shell and Exxon produced gas in the Nethesland then sold it to BEB in Ger-
many. BEB was a joint venture, owned by Shell argda. Hence, sales from the up-
stream producer to the wholesale importer (whigo aistributed gas to retail custom-
ers) were essentially intra-company sales rattaer supply and purchase agreements of
separate companié¥ Price-setting was therefore an internal affaimofertically inte-
grated company*® Unbundling of such vertically integrated companiesyan in the
late 1990s and early 2000s, hence market structiiaeslominated the German gas sec-
tor for decades are slowly changitf§.

Yet, as unbundling of German utilities and compartigat used to dominate

both upstream and downstream production is underofg firm is going into the op-

118 Expert Interview, Jonas Graetz, Project Associ@grman Institute for International and Security Af
fairs (SWP), Berlin, July 2011.

17 Asche et al. “European market integration for gésime flexibility and political risk”, 2002, pp.
251-253.

18 Expert Interview, Anthony Melling, European gasrked expert and former senior executive at British
Gas, London, July 2011.

119 Expert Interview, Jonas Graetz, Project Associ@agman Institute for International and Security Af
fairs (SWP), Berlin, July 2011.

120 Expert Interview, Anthony Melling, European gasrked expert and former senior executive at British
Gas, London, July 2011.
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posite direction: Gazprom. The Russian monopdisictively engaged in expanding its
reach across the value chain from upstream pramtuati Russia to ownership of trans-
mission (midstream) infrastructure to downstreastriiution systems. For example,
Gazprom has a subsidiary in Germany jointly owreggtther with Wintershall (a BASF

company). The subsidiary, Wingas, has a 20 penmvamket share in Germany, which
gives Gazprom access to the retail consurfféfBable6.11 illustrates Gazprom’s verti-
cal integration strategy and efforts in variousdp@an countrie¥? Hence, in addition

to all the other factors presented in this subisectertical integration is another ex-

planation for market power in the German gas sector

Table 6.11: Gazprom’s Expansion Abroad®

Share of  Share of . Campaign to
. : Direct Sales LI
Domestic Transit Gain Pipeline
L L to Customers
Pipeline Pipeline Contract
Austria X
Buglaria X X
Estonia X
France X
Germany X X X X
Greece X
Hungary X X
Italy X
Poland X
Serbia X X

121 Jonas Graetz, “Nationale Ressourcen im globalartése: Zur Internationalisierung russischer Ol-
und Gaskonzerne”, Russland-Analysen Nr. 217, Rdeigersitat Berlin, Osteuropa-Institut, 25
March 2011, p. 12.

122 The list of these ventures is actually much memprehensive, but only a select few countries are
presented here.

123 Table: author; Data (selection): Marshall Goldnfaetrostate: Putin, Power, and the New Russia
New York: Oxford University Press, 2008.
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6.5. Consequences of Market Power and Conclusion

Section 3 of this chapter demonstrated that suigptiEnatural gas enjoy a high
degree of market power in the German market asaeet by the Lerner Index result.
The CPM indicates that this market power is macdysed by a highly concentrated
market structure and by relatively inelastic demamuath of which give producers pric-
ing power and allow them to earn considerable ecnnoents.

Germany, unlike Turkey, is a rich country in whiekpensive gas is not an issue
of basic welfare. However, there are welfare cagrsidle implications worth noting. In
a World Bank study, Gazprom’s gas pricing stratege discussed and the welfare ef-
fects of current pricing practices in comparisonctonpetitive (LRMC) pricing were
calculated. These are the results for the whoM/es$tern Europe: “If Gazprom were to
sell its natural gas to Europe at its full long-marginal cost plus transportation costs,
Gazprom would lose between $5 billion and $7.5dsillper year. However, in the first
instance consumers in Europe would gain between illion and $10 billion per year
because they could consume more gas at cheapes,ppartly from switching from
other energy sources and partly from using morengéisexisting technology*** Giv-
en that Germany is by far Gazprom'’s largest exgestination, a considerable share of
the amounts of lost economic rent (for Gazprom) ianteased welfare (for consumers)
would accrue in Germany. Aside from economic welfarguments, more competitive-
ly priced gas—not just from Gazprom, but also fritva other suppliers—would lead to
a higher degree of consumption of gas, displacigh-barbon alternatives such as coal
in power generation and heating oil in the residémmteating sector. Therefore market
power creates not only economic rents that areeedy exporters at the expense of the

consumer, but it also incentivises the use of febaper (and dirtier) than natural gas.

124 Tarr and Thomson, “The Merits of Dual Pricing affRian Natural Gas”, 2004, p. 1174.
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Arguments for reducing market power and rents camcé also be made on environ-
mental grounds.

Finally, artificially high gas prices also impaapetitiveness negatively. “In-
dustrial consumers have been among the main driarags for a liberalization of the
German market. German industry has paid some ohitjigest gas prices in Europe,
and increased competition among energy supplietddvmake German manufacturing
industries more competitive abroad™

In the German case, the conduct parameter modetmparical data were very
helpful in estimating the conduct of producers, ahhivas non-collusive in the period of
time under investigation, i.e. from 2006 to 2008eTsubsequent qualitative discussion
showed a whole range of other factors that aregadtof the model and which are sig-

nificant explanations for market power in the Gemrgas market.

125 Asche et al., “European market integration forxgeslume flexibility and political risk”, 2002, pp.
251-253.
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Marcel Dietsch
DPhil Candidate
University of Oxford

Issues and Questions for Expert Interview - Germany

Core task of my researchDetermining whether open cooperation or collusiooag
Germany'’s gas suppliers—Russia, Norway and thed¥lethds—explains the large dif-
ference between the producers’ marginal cost aystbon and import prices paid at
the German border.

| hope to have a wide-ranging conversation with gbaut the following issues and
guestions:

« Relationships between the natural gas suppliergtenomporters

o Especially between foreign suppliers and Germditiesibuyers

o0 And foreign countries’ governments and the Gerg@arernment
= Economic dimension
= Political dimension
= Important issues in these economic and politidati@ships be-

tween the exporters and Germany
o Are you aware of any evidence or indications (imiplbr explicit) that pro-
ducers talk to each other when in negotiations @#nman buyers?

« Competition in German energy /gas markets
o Level of competition in the domestic natural gagskatand other markets
(electricity)

« In terms of public policies/energy policy, whath& state of gas and electricity
market liberalisation? Are German and European pmlicies being fully im-
plemented?

» |ssue of market power

o There is a considerable difference between thedogndces of gas imports
into Germany and the exporters’ marginal cost oflpction. Such uncom-
petitive pricing still exists despite the Europ&zommission and the Ger-
man federal government’s efforts to introduce ngas-to-gas competition
after 1998. (This difference also exists when ditgs are either high or
low, so oil indexation itself is not a satisfact@xyplanation.)

= In your view, why are prices still two to six timkgher than the
marginal cost of production?
* Market structure/oligopoly? Influence of Germarliti¢is
trying to cement their market power? Other reasons?

Questions regarding pricing data:

e Isthere much of a difference between import rilce Dutch, Norwegian and
Russian gas?
» Data on prices for indigenous German gas produetiamd MC estimates?
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List of Experts Interviewed for Germany Case Study

28 July 2011

Anthony Melling, gas market consultant and fornmearisr executive, British Gas, Lon-
don.

Jonas Graetz, Project Associate, Research Divieimsian Federation/CIS, German
Institute for International and Security Affairsf@), Berlin.
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Chapter 7
Cross-case Comparisons and General Lessons

for Gas Markets, Cooperation and Cartelisation

7.1. Overview

Every case study chapter described in great ddtailespective importing country, its
suppliers, the suppliers’ cooperative efforts anticges. It also measured the extent to
which collusive conduct among the producers explamarket power in the importing
market. Finally, the outcome of the conduct parametodel was put into perspective
by qualitatively discussing the result and othesguole factors that affect market power.
The task in this chapter is compare the three staghes in order to determine what one
can learn from the cases about gas markets and alietnational cooperation and
commodity cartels more generally. Given that theufoso far was mainly on political
economy issues concerning how cooperation amongsstan support cartelisation ef-
forts as well as market power, the connection &pablitics and power will be empha-

sised.

7.2. Cross-case Comparisons

7.2.1. Structural Conditions

The conduct parameter method in each chapter athtysee factors that explain pro-
ducer market power. The CPM is an improvement feamier attempts to link market
concentration to market outcomes. This was attethfieboth explain market power
and the likelihood of success of cartelisation. €hgpirical link turned out to be weak

regarding market power and insufficient regardiagedisation as the literature review
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showed. Moreover, the empirical evidence in thetdra shows that market concentra-
tion is not correlated with the degree of marketv@g with the lowest concentration
observed in Japan, where the degree of market pegweghest. Also, collusive effec-
tiveness—to be found in Turkey and Japan—is natctly correlated with market con-
centration either: Germany, where the outcome efGRPM analysis was non-collusive
has a higher degree of concentration than Japdh {ipéerms of the number of suppli-

ers and as demonstrated by the Herfindahl IndeXphte7.1 shows.

Table 7.1: Market Concentration®

Number of Suppliers (#) and Herfindahl Index (H)

Germany Japan Turkey

# H # H # H
2006 4 0268 11 0.161 4 0.466
2007 4 0273 12 0.142 3 0.463
2008 4 0283 12 0.14 3 0342

Another component of the conduct parameter modila<lasticity of demand.
In all three cases, the elasticity is between 0-dnthat is, in the inelastic range. Inelas-
tic demand is conducive—and indeed necessary—foric@-raising cartel to work.
Hence, the structural conditions for cartelisataomd collusive price action exist in all
three cases. Yet, | find evidence of such collusmoanly two of the three cases, Japan
and Turkey, where GECF members dominate the cashsupply. (A discussion of the

broader significance of the GECF is to follow imstbhapter.)

! Table: author; Data: from case studies.

2 As a reminder, an elasticity of 0 would imply naeqtity reaction to prices changes. An elasticftylo
would imply that as prices go up by 1 percent,ghantity demanded will go down by the same
amount of 1 percent. Elastic demand would be adigmaller than -1, which means that as prices e.g.
rise by 1 percent, the quantity demanded will gy more than 1 percent. Inelastic demand is be-
tween 0 and -1 and implies the opposite: As praesgip, the quantity demand falls less (proportion-
ally) than the price rises. Inelastic demand isialufor cartels since it is the only way that reue
will increase as cartel members increase pricesa(lse of the proportionally smaller quantity reac-
tion).

337



Figure 7.1: Mark-up over Marginal Cost

(Price as Multiple of MC)
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The main structural conditions—market concentragajoyed by a small num-
ber of producers and inelastic demand—are henamufatble for collusion and carteli-
sation in each of the cases. What about othertataldactors? The regional and fixed
nature of pipeline infrastructure may be anothasoa favouring collusive conduct and
hence the exercise of market power. The compaiisiween Turkey and Germany
where there are fixed pipelines with Japan, whbezet is (at least theoretically) the
possibility of flexibility and speedy diversificat of resources due to the use of LNG,
could be instructive. Yet, | find that in the casewhich flexible LNG suppliers are
possible, the degree of market power as evidengedeomark-up over marginal cost is
highest (see Figure.1%).

On the face of it, it may seem puzzling that Turkeg Germany, which have to

make do with fixed pipelines (and hence fixed sigwp] which are at the other end of

3 Chart: author; Data: based on data and results ¢ase study chapters 4, 5 and 6.
* Reproduced from chapter 1.
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those pipes), face less producer market power dagan. There is an explanation for
this> Japan uses long-term contracts that are veryasirtlthe ones used for supplies
to Germany, Turkey and indeed in most other marietside the US and the UK. Such
long-term contracts created fixed consumer-suppdiationships and limit flexibility in
the same way that fixed infrastructure does. Orsae is that most suppliers oppose
shorter-term contracts, especially Japan’'s GECIplarp. Hence, while fixed network-
based infrastructure such as pipelines are a ndiaraer to market entry, Japan theo-
retically could enjoy more flexibility were it ndor artificial market entry barriers such
as the long-term contracts defended in particaGECF members. (Turkey and Ger-
many also face similar artificial market entry lenrs as well, which present an addi-

tional element that stifles the entry of compesitaside from infrastructure limitations.)

7.2.2. Procedural Conditions

Given that producer condlcis a procedural rather a structural factor in the
analysis of cartelisation, the conduct parametécames are presented here. Each indi-
vidual chapter showed the outcome for each yedudiy 2006, 2007 and 2008. Here,
the average of these three years was producedafiir ease to make the cross-case
comparison more straightforward.

As Figure7.2 shows, the producer conduct is, according@oGRM outcomes,
most collusive in Turkey (at 1.36 out of 2.05 ratfer above the non-cooperative oli-
gopoly outcome at 1). In Japan collusion also plajairly important role with an aver-
age result of 2.8 out of 6.81, producer conductsignificantly above the non-
cooperative outcome. Only in Germany is the CPMitesound 1, the non-cooperative

outcome. The average result is slightly above amdicating a very small (and essen-

> Also see hypothesis 5, chapter882(5).
® As measured in the conduct parameter model.
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tially negligible) degree of collusion. If one coarps the numbers in Figuiel and
Figure7.2, i.e. the connection between market power (oredsas mark-up over mar-

ginal cost) and the CPM, a correlation can be oleser

Figure 7.2: Spectrum of Possible and Actual Conduct Paranter Outcomes

(Averages for 2006, 2007 and 2008)
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Given similar circumstances in terms of structwahditions—in all markets
there is concentrated supply and demand tends ioebsstic—the producer conduct is
the only factor correlated with the degree of mapaver being exercised in a markRet.
That is, there is both a higher degree of marketgoaand collusion in the Japan and
Turkey cases, but in Germany—where collusion isansignificant factor—the degree
of market power is lowest. The question of causatiod the direction of causality re-
garding producer conduct and the GECF's role is thill be discussed later in this
chapter. Moreover, the other two major procedwslies faced by a group of producers
aiming to cooperate—the internal procedural chgkeaof detecting and punishing de-

fection from joint agreements and the externallenge of keeping hon-member pro-

" Chart: author; data: from case study chapters.
® There was no clear and consistent relationshiwdsst market power on the one side and inelastic de-
mand and market concentration on the other sig@iased out in the paragraphs before.
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ducer out of the cartel’s market—will be discusbeth from a comparative perspective
and in general terms in the section on the sigamite of the GECF.

Before examining the robustness of the overall yamlin this thesis, a few
words concerning other similarities across casesiraorder. As the literature review
showed, part of the scholarship on cartelisatimu$es on game-theoretic models that
model internal procedural challenges such as ciggaind defection as prisoners’ di-
lemma-type collective action problems. One of #&sbns from this thesis is that a de-
tailed study of the empirical reality unveils factdhat may either be overlooked in ab-
stract analyses or are too specific or complexetobdelled. For example, cheating and
defection problems might be less severe in somesc&doreover, domestic factors, in
particular the influence of politicians as well@sruption were discussed in each case
study. Political influence and corruption playetbke in every case. Moreover, in Japan
cultural factor8 were also considered to be important in termsrafesstanding why

market power exists.

7.2.3. Robustness of the Analysis

In the case studies, it was explained that theodeoi time under considera-
tion—from 2006 to 2008—was chosen for a varietye#sons that will be mentioned
only very briefly here. For one, the data requiretador the conduct parameter model
are considerable. Obtaining all the necessary fatahree years was challenging
enough. For the time after 2008, data was oftenyabtavailable. For the time before
2006, some data was (still) available, but nonhaltessary inputs. Also, the time frame
seem expedient since the main objective is to ohter to what extent producer coop-

eration led by the GECF explains market power imous import-dependent countries.

° See chapter 5.
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The GECF was only founded in 2001, hence tryingstimate the impact of the organi-
sation right after its creation—and before any siecis were taken—was likely to be
fruitless.

Yet, the data constraints and other justificatifumghe chosen time frame are no
excuse for not conducting a test of the resultbustness. While market concentration
and elasticity of demand tend to change very slpthgir variation is likely to be min-
imal in the years before and after the chosen gasfadime. Marginal costs have risen
along with the prices of gas (and also declineghdly in the wake of the financial and
economic crisis’f The variable with the highest volatility is actiyathe price of gas.
Given relatively stable elasticity and market carication figures, the price of gas tends
to have the biggest impact on the CPM outcome tivee. Yet, calculations of the
CPM result with randomly selected partially avaidaprice data show that the result
post-2008 and pre-2006 are generally consistertit thi¢ results generated in the case
study chapters. While pre-2006 prices were lowantturing the period of time be-
tween 2006 and 2008, marginal costs were also |6WEnat means the price-cost dif-
ferential was similar because prices and margiosiscoften change together. The same
is true of the post-2008 phase, where due to tbeaic prices both prices and cost

estimates fell together.

1 The IHS CERA Upstream Cost Indicators were usatiénCPM analysis and show the subsequent
development of upstream cost indicators. http://wivsindexes.com.

1 See case study chapters for details regardingesiecially the part on the Upstream Cost Indak th
was used to account for inflation in marginal costs
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7.3. Political Dimension and Power

While the case studies explored various specifitigal dynamics that affect gas pro-
ducer cooperation, this section will bring togettier various political factors. The con-
nection of this study of gas market cartelisatioiveh by GECF members to politics
and power are manifold. First, GECF members’ pcacto regularly convene political
actors (nation states and their affiliated statex@dvgas companies) at the international
and national government levels with the objectiveadoperate and coordinate their af-
fairs in order to influence markets and economitcemes is in itself inherently politi-
cal!® While the collusive practice of (narrowly definepbice fixing can be inferred
from the CPM, the GECF'’s cooperative actions goobeythis traditional form of car-
telisation. The overt, cooperative policies enddorisg GECF members include broader
forms of cooperation, especially with regard topshg market conditiord such as the
maintenance of artificial market entry barriersnfieterm contracts, destination clauses
and so on). That is, GECF members (also) useigalitneans to achieve the aim of
rent-maximisation. The creation of the GECF itselélso a political reaction by states
aiming to protect their market power and econoreitt ito the policy decision by the
European Commission in 2001 to press ahead withdlising the European gas mar-
ket.

Second, the (procedural) determinants of cooperatie also mainly political in
nature. For the GECF’s challenge of keeping non-Eg@s production out of ‘their’
market is often met through political means. In tase of Turkey, Turkmenistan and
Azerbaijan did have the potential to diminish GE€H/iarket power and economic rent

in the Turkish market, but Russia and Iran both agad to keep those two countries

2 Meaning the involvement of governments in marletisions and outcomes.
13 For a conceptual political economy treatment aflitics shaping market conditions”, see Robert Gil-
pin, The Political Economy of International Relatipd®87, p. 9.

343



out of the GECF. At the same time, they also lichifiee volumes Azerbaijan could sell
to Turkey and undertook efforts to stop Turkmemdtam fulfilling its delivery obliga-
tions to Turkey altogethéf.

Some have argued that the gas prices charged yr@azn the CIS are ‘politi-
cal prices.” “The absence of competitive pressimgwicing has led to “political” pric-
es, reflecting more interstate relations than casts benefits (e.g. between Russia and
its newly independent neighbours), and the balafcemarket power when stronger
states interact. The latter has led to a negotiptethg formula for delivery of natural
gas to Europe based on the market price of a pyirpatential fuel substitute, oll
[which is a] highly advantageous price to the sel Prices reflecting the political re-
lations between sellers and buyers may be a pktiphenomenon in the CIS states. In
Western Europe and Turkey, sellers tend to prefefitpnaximising prices, i.e. the
highest possible prices they can get. Hence theraea just political elements in terms
of the determinants of cooperation, but also im&of exporters’ objectives.

A related argument was advanced by Timothy von €ehs‘For Russia, coop-
eration with important gas-exporting countries md autside the gas ellipse translates
into political power because of Russia’s abilitygin influence vis-a-vis the US in the
rimland. Such cooperation also enhances Russiajaiméng position vis-a-vis the EU.
The possibility of organising political cooperatiand cohesion through common inter-
est in a comparatively new dossier, i.e., in theesp of an expanding but uncertain, in-

terregional gas market, offers Russia addition@rimational political clout. Internation-

4 See chapter 4 for a detailed discussion of tkisas
!5 Richard Ericson, “Eurasian Natural Gas Pipelifidg Political Economy of Network Interdepend-
ence”,Eurasian Geography and Economigsl. 50, no. 1, 2009, p. 37.
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al, horizontal energy diplomacy may therefore pravée expedient, as long as it does
not affect Russia’s sovereignt}f”

However, not only cooperation and joint “energylaiipacy” e.g. with other
GECF members contribute to a state’s political poweoducers aim to achieve high
gas prices, because of the political imperativedoure their power (of both the state
and the politicians who run it). For example, aBraokings Institution report argues:
“In the end, Russia’s strength is garnered not feamargy production, but rather from
the wealth generated by windfall profits from highergy prices® This wealth and
power argument was already briefly introduced iapthr 1. A considerable amount of
economic rent earned from (oil and) gas exportshadster a state’s power by expand-
ing its political capabilities. Declining rents #aten the power position of both the
leadership and the state itself. The Soviet Unioinndt collapse due to a drastic fall in
oil and gas prices in the mid-1980s alone, butiiély had an important impact as Sovi-
et oil and gas rents collapsed from US$350 biliimri980 to around US$100 billion

just five years latet®

'8 yon Ochssée, “The Dynamics of Gas Supply Cooritinah a New World: Cooperation or competi-
tion between gas-exporting countries from a Rugg@spective”, 2010, p. 373.

" Unknown Author, “The Russian Federatiofihe Brookings Foreign Policy Studies Energy Segurit
Series The Brookings Institution, October 2006, p. 4.

18 Unknown Author, “The Russian Federatiofihe Brookings Foreign Policy Studies Energy Segurit
Series The Brookings Institution, October 2006, p. 8.
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Figure 7.3: Nominal and Real Prices of

Brent crude oil in US$/barrel*°
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Figure 7.3 shows the collapse of the oil price in the E&G@hich in real terms
declined by around 80 percent between 1980 and .198& quantity produced
(Figure7.4) remained flat throughout the 1980s for thei&ouWnion. The implications
for the Soviet's state budget could hardly havenbeere serious.

The post-2000 recovery and surge in commodity pricad exactly the opposite
effect on Russia. That was in part also due tddbethat the Russian state managed to
capture a larger part of this rent after Vladimuti® took over the presidency in 2000
(seeFigure 7.5 for the rent distribution in Russia). Marsh@lbldman, in his book on
petro politics, was one of the first analysts tinpout that the rise in oil and gas prices

would profoundly changing Russia’s foreign policy.

19 International Monetary Fund.
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Figure 7.4: Oil production, USSR/Russia and U8
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Goldman argues that high oil prices bring mostlgrexmic benefits (which of
course could also translate into political strehgthile higher gas prices bring geopo-
litical benefits: “petroleum exports have generatezlcash blizzard that has made Rus-
sia rich... but [Moscow’s] monopoly control of gaspelines... transformed Russia
from an anaemic and essentially bankrupt charigg ¢ato a robust energy superpower
with restored political musclé® This has also changed the way in which resurgent
Russia deals with its neighbours. The aggressamcstand invasion in Georgia in 2008
is an example of th&f. Similar thematic arguments about the change betwpeea-
digms of “markets and institutions” on the one hamnd “regions and empires” on the

other have been made as W2ll.

2% |bid.

1 Goldman Petrostate 2008.

22| thank my DPhil supervisor Neil MacFarlane foistauggestion.

% Dominique Finon and Catherine Locatelli, “Russiml European gas interdependence: Could contrac-
tual trade channel geopoliticEEnergy Policy No. 36, 2008, p. 425.
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Figure 7.5: Natural Gas Production in Russia: Rent-sharingf
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The main focus of this thesis was of course ndtgusRussia, but other GECF
members as well. (Because of its size and its lageurce endowment and gas produc-
tion, Russia is the most salient example and hdismissed more often.) Other exam-
ples include Malaysia and Indonesia: Depressediress rents also contributed to oth-
er political and economic crises in 1997 and 19%®&mnwvthe oil price (and hence oil-
index gas prices) reached a low of US$12, almasiirhting the economic rent usually
earned by producers. In 1998, Russia defaultedsodebt and plunged into a crisis.
Malaysia and Indonesia, two other important lormgatexporters of oil and gas, almost
collapsed. Indonesia’s ruler Suharto was removeil ande-spread protests and dis-
content in 1998. Securing economic rents in heasjyort-dependent countries through
high prices is therefore a political imperative .nde, both the cooperative process with-
in the GECEF is partly political and the motivatidies the GECF’s creation and objec-
tive are political in the sense that cooperatiomadhieve higher prices and rents is cru-

cial in terms of securing the survival of thosdesdaand their rulers.

4 Brookings Institution, “The Russian Federatior0D0B, p. 8.
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7.4. Significance of the GECF and why does Cooperationavk?

Another overarching issue in this thesis is thaifigance of the GECF as an interna-
tional organisation. The GECF and GECF membershi rmatural gas exporting state
are important factors in terms of explaining pragtucooperation in the gas market. The
GECF is sometimes dismissed as unimpoftantpart because of its low degree of in-
stitutionalisatiorf° A comprehensive empirical account of the GECF's ireir mem-
bers’ cooperative objectives and policies was danted in the case study chapters of
this thesis (which should constitute the most tlfladescription and analysis of this
issue anywhere in the literature so far). This aotas the starting point for considering
the significance of the GECF in terms of succefsfathieving their stated goal of
closer cooperation to avoid competition, to raiseé 8 maintain economic rents derived
from gas exports.

The GECF is a venue for both secret collusion ggehaooperation. One of the
institutional properties of the GECF is to facilédahe exchange of information and data
regarding gas markets in order to help producec®todinate their actions, which con-
tributes to avoiding unnecessary competition inrthespective markets. Information
exchange may include information on prices, comntt@ens and quantities concerning
producers’ secret contracts (traditional collusidh)also, among others, includes ex-
change of information regarding current and investts and plans for capacity expan-
sions. This is a broader type of cooperation, lag the same objective: managing fu-
ture capacity expansions to avoid creating too nuagacity at the same time is, in ef-
fect, the same as artificially restricting outpatdrive up prices. Other issues concern-

ing more open and broader forms of cooperatiorugelpricing mechanisms (e.g. oil-

% See the literature review concerning the GECFhapeer 1.
% See the section on the significance of the “leféhstitutionalisation” in chapter 7.
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indexation), retaining artificial market entry bars such as long-term contracts and so
forth.

Stated objectives and cooperative efforts do noessarily translate into coop-
erative success measured in terms of outcomes. \Wowe turns out that in the cases
considered for this thesis, the producer collusaoad cooperation is an important ex-
planatory factor contributing to producers’ marketver as evidenced by the quantita-
tive model (CPM) results and by the qualitativenteatual discussion of political and
economic factors. But it is due to the GECF? A#ky every producer that supplies a
certain market, including the non-GECF states,asektretly collude in other venues or
even via telephon®. The CPM result shows collusive conduct for all kearpartici-
pants, not just for GECF members. How can one ohetter the specific significance of
the GECF in terms of measured cooperative sucessspposed to the cooperative pro-
cess)?

Both the case study design—and indeed the outcomé® case studies—and
the empirical data on prices help one to addrassgtiestion. First, three similar coun-
try cases were selected from the case universen&@st, Japan and Turkey. All three
countries—as the preceding summary in this chagbtews—were highly dependent on
gas imports, had a relatively small number of fgmegas supplief§ and had inelastic
demand for natural gas. Moreover the domestic mankeach of these countries suffers
from structural rigidities, a lack of competitiomdhis dominated by a few incumbent
wholesale importers. In other words, the structemiditions are similar and they are
conducive to giving (foreign) gas suppliers mangetver and hence the ability to ex-

tract economic rents.

# Collusion at the international level and espegiathong sovereign states and their state-owned com-
panies is not illegal and no national anti-trustdpetition authority can realistically intervene.

2 Although (with very few exceptions) not the sarapgliers, so that phenomena related to a certain se
of suppliers could be excluded.
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One of the three cases in this thesis was the hgpsed ‘negative’ case study
(Germany) in which many if not most characteristiege very similar to the two other
cases except for one: of Germany’s foreign gaslsmrpnly one, Russia, is a member
of the GECF. Where there is only one member stateperation among GECF mem-
bers cannot take place since that would requiredivmore memberS. The CPM re-
sults confirm this. The outcome for the German @i not indicate collusive produc-
er conduct, but instead the result is tren-cooperative oligopolputcome™ In con-
trast, the outcomes for the Turkish and Japanesketsain which mostly GECF mem-
ber states dominate gas supply to these countaes)n both cases clear: a significant
degree of producer collusion exists. Suppliersunk&y and Japan surpass the German
outcome—the “equilibrium of failed cooperatidh—and achieve a degree of collu-
sion? Given similar circumstances in all cases, butedéht outcomes, one can infer
that the GECF seems to successfully facilitate ecatppn and collusion in those mar-
kets in which GECF members dominate supply.

To corroborate the finding that collusion explainspart producers’ market
power and that collusion is specific to the GECFnbers (and does not include non-
GECF suppliers), one must consider another elemiermpirical evidence. The evi-
dence presented in case study chapters 4 and br&eyland Japan show exactly that.
The significant price differential between membargl non-members of GECF con-
firms the hypothesis: supplying countries that @wé part of the GECF, e.g. Australia

and the United States in the case of Japan andaiyan in the case of Turkey, charge

9 yet, theoretically, other producers could stilllade among each other or with the sole GECF seppli

% That also means that neither of Germany’s supptieiude. (It could have been that, e.g. Norway an
the Netherlands collude, which would have shownlasive outcome in the CPM result.)

31| thank Professor Duncan Snidal at Nuffield Codle@xford for this suggestion. He pointed out that
the non-cooperative oligopoly result is often atatied an outcome of failed cooperation.

%2 Selecting cases on the independent variable, catipe, helps determine the significance of the GEC
in another way too. Had producers that supply ther@an market colluded anyway (despite the ab-
sence of GECF-led cooperation), it would show qgdliéarly that the GECF may be rather unim-
portant in the other cases.
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significantly lower prices than those within the GE At the same time their marginal
cost of production is higher (that is true in tlase of the US and Australia). Non-GECF
members charge lower prices while incurring a higharginal cost of production. That
means that GECF membership and high economic®feats evidently connected. It
also shows that cooperation as evidenced in the @RMIts is not a general producer
phenomenon, but is specific to the GECF membeestat least in the cases considered
here.

Another issue is the direction of causality. Ddes GECF enable its members
to earn higher rents? Or are the countries thatremmbers of the GECF simply more
prone to collude than others anyway? If that weawe,tthe GECF's existence would be
epiphenomenal. | conclude that GECF members mugtvbethat they get a return on
the time and money they invested in creating anchtaaing the GECF. If the GECF
had no (perceived) value for the producers, theylavbe unlikely to pay membership
fees, to maintain a bureaucratic structure andst nainisters’ time for regular meet-
ings. Indeed, in 2008 the GECF formalised and gtremed the organisation, which
suggests that producers derive some value in tefgsnerating better cooperative out-
comes?

According to the empirical analysis in the caselgtchapters, the main value of
the GECF can not only be observed in terms of agtgehigher economic rents. Proce-
durally, in addition to information and data exchanthe GECF helps manage an im-
portant external challenge any cartel or cartel-like organisatiaces: keeping non-
member producers out of ‘their’ market, in termguodventing current and future sales.

The capacity for non-GECF members to expand sal@siikey and Japan is extremely

%3 Economic rent is basically the difference betwpgces and the marginal cost of production. The
GECF member countries’ prices are higher than thésee non-GECF member while their produc-
tion cost is lower.

3 | would like to thank Neil MacFarlane for this gyagtion.
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limited since there are fixed, long-term contragtéch commit buyers to taking deliv-
eries from their long-term suppliers. Moreover, finactice of defending secretly nego-
tiated long-term contracts often with destinatiteuses means that artificial market en-
try barriers will keep out large volumes of potahtion-GECF supply in the future as
well.

These artificial market entry barriers, which GE®@Embers jointly defent,
are part of a broader phenomenon: the preservafitimle uncompetitive structure that
exists in so many (especially import-dependent)rgaskets. There is an interdepend-
ence between the ability to collude and the maantea of artificial market barriers
mentioned here. The producers cooperate in ternkeeping the market structure un-
competitive (and keep out producers that are nomipees). These market structures
make collusion among GECF easier. Hence GECF mentbkertwo birds with one
stone: defending artificial market entry barrie nly helps manage the ‘external
challenge’ of keeping out non-member produceralsid facilitates the collusive process

itself.

% See case study chapters for details, especiadigten5 on Japan.
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Figure 7.6: Cooperation and Collusion are Interdepadent™®
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A final issue is the pricing mechanism for gas. T3ECF uses this as a means
of deriving the maximum economic rent as well, yduring oil-linked gas prices most
of the time (when oil prices are relatively higmdaby preferring more gas-to-gas com-
petition on the spot market (with gas prices detadifrom oil) when spot prices are
higher than oil-indexed prices. This practice wasadibed in detail in the Turkey and
Japan case studies.

Owing to the complex and rigid structure of the gesket, these are methods of
cartelisation that are not often discussed initkeature on cartels and producer cooper-
ation. The use of artificial market entry barristeh as the ones mentioned above may
merit closer inspection in other markets to getettdn understanding of cartelisation
efforts and market power, especially when traddlotoncepts of cartelisation are un-
satisfactory.

Having discussed the significance of the GECF iplaring market power in
gas markets, one must ask what (apart from favéeisthuctural conditions) makes co-

operation feasible within the GECF and what we rhlghrn from this about cartelisa-

36 Chart: author.
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tion and cooperation more generally. Various reasame conceivable. There might be
certain similarities among GECF members and amamgmembers. The issue of spe-
cific objectives and motivations for these objeetivamong exports could be important.
Perhaps there are procedural advantages that adei@ee to cooperation in gas mar-
kets? Finally, the question of why a weak orgamsasuch as the GECF with low lev-
els of institutionalisation can be effective (aacting the results in this thesis) must be
addressed.

First, it is sometimes suggested that prior codperand institutional experi-
ence contributes to better cooperative outcomesKrasner argued regarding OPEC:
“The greater the level of shared experience amaeaduyzers, the more aware they will
be of their mutual interdependence. Shared expmziatso makes it more likely that
producers will agree on principles that enable thenallocate the burden of market
control.”®” Karen Mingst pointed to the same political fadther study on cartelisa-
tion in the copper market that a “[...] backgroundsbfired successful experiences in
producer regulatory activity is apt to expedite pemtion.®® Indeed, it may be prior

experiences within OPEC that made cooperation ar&i@F more feasible.

Table 7.2: GECF Members and OPEC Membership, 2001-2008

Tehran Algiers Doha Cairo Port of Spain Doha Moscow
2001 2002 2003 2004 2005 2007 2008

37 Stephen Krasner, “Oil is the Exceptioffreign Policy no. 14, Spring 1974, p. 75.
3 Karen Mingst, “Cooperation or lllusion: An Examiita of the Intergovernmental Council of Copper
Exporting Countries”|nternational Organizationvol. 30, no. 2, Spring 1976, p. 265.
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Source: Hadi Hallouche (2001-2005 meetidgsHS Global Insight (20079; Reuters (2008)

* means observer status / in bold: OPEC members

According to the OPEC website, the following coiedrare members: Iraq,

Iran, Kuwait, Saudi Arabia, Venezuela (since 19@Datar, Indonesia (1961), Libya

(1962), UAE (1967), Algeria (1969), Nigeria (197Bc¢uador (1973), Gabon (1975)

and Angola (2007)° Ecuador suspended its membership from 1992 to 200/é Ga-

bon left in 1995" Table 7.2 shows which of the GECF member countries belong

OPEC as well. What is interesting is that almoshah-GECF members analysed in the

case studies—Australia, the Netherlands, Norwaythed)S—are all members of what

may be called OPEC's rival organisation, the Inaiomal Energy Agenc” The IEA

was founded in 1974 by OECD members in part to tmyant OPEC’s cartelisation ef-

forts*® Conversely, none of the GECF members are membeitseolEA. Table7.2

shows that more than half of all GECF members hmen are members of OPEC as

% Hallouche, “The Gas Exporting Countries Forunit feally a Gas OPEC in the making?”, 2006 , p.

17.

0 Unknown Author, “Gas Exporters Stop Short of Dealgua Cartel”, IHS Global Insight, 10 April

2007.

“l Katya Golubkova and Dmitry Zhdannikov, “Russiasggs OPEC will not set up output quota®&u-
ters 26 November 2008.
“2 OPEC website. Accessed on 05.08.2011: http://wyecmrg/opec_web/en/about_us/25.htm.

“ bid.
4 bid.

4> Except for Azerbaijan.

“°|EA website. Accessed on 25.07.2011: http://wwauoeg/about/membercountries.asp.

357



well. This previous institutional experience magilitate cooperation within the GECF
and explain its effectiveness.

Another reason explaining the cooperative successng GECF members
might be the well-aligned incentives members fadth wegarding to extracting the
maximum value from their gas exports. Generallgrgwesource-holder wishes to ex-
tract the highest possible value from selling tipgoduct. Yet, there are differences as
to the time horizon and the national context inalhthis takes place. If one considers
the non-GECF producéfsthat supply Germany, Japan and Turkey, one findsthose
countries tend to be long-run maximisers of valdemocratic states tend to try to op-
timise revenues from energy and other natural messufor the citizens not just at the
present time, but also well into the future. Foaraple, the “[...] Netherlands’ strategy
for many decades has been focused on preservingriggerm potential of its gas in-
dustry. The government introduced targeted politteseduce the depletion rate of its
major gas field in Groningen. It limited nationalsgsales through a gas pricing policy
and by imposing a reduction of gas use in the pasetor.*® Such long-term strategies
also include linking the gas price to the pricetsfclosest substitute, mostly oil. By al-
ways pricing gas just below the price of its closastitute, producers manage to ex-
tract some economic rent (as is obvious in the cdsgermany), but non-GECF pro-
ducers such as the Netherlands and Norway arestenswith regard to this pricing
mechanism. In contrast, GECF members went backi@tid between pricing mecha-
nisms — advocating spot pricing when this promikggher profits (at least in short-
term) and few years later they switched their presfee back to oil-indexation (see dis-
cussion in both Turkey and Japan chapters). Supbramistic behaviour is more con-

sistent with short-term maximisation of value rattigan a sustainable long-run ap-

" Not including Azerbaijan.
“8|EA, “The Netherlands: 2008 Review”, 2008, p. 50.
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proach. For example, as Jonas Graetz argued ioeatrpaper, Russia’s strategy with
regard to gas has in the past often given preferemshort-term profits’

This short-term focus might have numerous causesiyMesource-rich coun-
tries are in constant need for revenues and helao® great emphasis on securing
short-run gain over long-term benefit. Another measould be the fact that govern-
ments of many resource-rich countries are authi@itaWhile leaders in democracies
tend to be relatively safe, i.e. the danger of §p@&werthrown is small, leaders in dicta-
torships often need cash in the short-run to péattair subjects and hence secure their
power. Short-run maximisation of gas revenues i ghrticular case therefore seems to
be an imperative for most GECF member countries¢hvimostly feature authoritarian
regimes.

While short-run vs. long-run maximisation of reveauvas discussed with re-
gard to GECF members and Germany’'s non-GECF supplietherlands and Nor-
way), some light must be shed on Japan’s two no@fsEuppliers: Australia and the
US. Given that their resource endowments are moilar in relative terms than Nor-
way’s or Holland’s, the economic importance of gases and revenue-maximisation
from those sales is less pronounced. As the fisten concerning the subject of gas
market liberalisation, the US chose competitive ket over the alternative of limiting
competition to maximise rents from production. $amy, Australia supports competi-
tive energy markets as well both nationally anerimationally>® Hence, GECF mem-
bers collude effectively in Japan and Turkey acogrdo the CPM results and they

achieve higher prices than non-GECF suppliers.

“9 Jonas Graetz, “Nationale Ressourcen im globalawtést: Zur Internationalisierung russischer Ol- und
GaskonzerneRussland-Analysen Nr. 21Freie Universitat Berlin, Osteuropa-Institut, Idarch
2011, p. 12.

Y See expert interviews, chapter 5.
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Another reason why cooperative conduct among GEEmlpers is effective is
the structure of rigid, complex and secretive treglationships in gas markets that alle-
viate procedural internal problems usually facedcastels. One of the biggest internal
challenges of a cartel is to detect and punishteoigga.e. non-compliance with joint
agreements. The reason is that it is in almostaaés individually rational for members
to defect from the group’s agreements (to incresses own revenues), but collectively
it is irrational (as it reduces the total revenatghe cartel). | argue that the rigid struc-
ture of regional gas markétsalleviates this cheating and defection problenrmoos-
ly. This hence makes the exercise of pricing poaret correspondingly the extraction
of economic rents much easier and more sustairsatde strict procedures for the de-
tection and punishment of cheaters that have pugpoed and plagued past cartels, es-
pecially OPEC after 198%,are not (or at least less) important.

The cheating and defection problem is less pronedihoth in the short-run and
in the long-run. Two examples will be used to exptae short-run dimension. Russia’s
sale and purchase agreement for 6 bcm (annuallgasfto be delivered via the West-
ward pipeline runs from 1986 until 2011. At the ¢imf the expert interviews conducted
for the Turkey case study, i.e. in September of02@iere was some speculation as to
whether the 6 bcm contract was to be renewed wabap@®m or whether supplies
should come from another producer. A senior offietathe Turkish Foreign Ministry
said that a renewal of the Russia contract wasallst certain>® Would it then be indi-
vidually rational for Algeria to come forward andropete for the 6 bcm by offering

prices and contract terms that undercut not jusRbssian offer but also Algeria’s own

*L Caused in part by ‘natural’ market entry barrizsswvell as ‘artificial’ market entry barriers supisul
and maintained by GECF members.

*2The cheating and defection problem became satitait OPEC abandoned target prices and instead
focused on quantities by introducing a productiantg-based system in 1982.

%3 Interview with Dr. Tuncay Babali, Energy Experurkish Ministry of Foreign Affairs, Ankara, Sep-
tember 2010.
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existing contract with Turkey (running since 1988)?at seems unlikely. The differ-
ence to the oil market is twofold: The oil marketiguid and flexible, hence undercut-
ting fellow OPEC members by selling additional \aks for extra gain is individually
rational in the short-run. The second reason isithtne global oil market one can sell a
hundred thousand barrels a day fairly anonymouslyontrast, undercutting another
supplier, when competing for a 20 year supply aatfrwill be (at least eventually) a
public matter, despite the fact that specific cacitterms usually remain secret. Hence
cheating in the gas market in the short-run oftenat individually rational. It is com-
mon practice for Gazprom executives to talk to ézadat Algeria’s Sonatrach about
prices and contracts terms in ordeatwid undercutting each oth&t.

A second structural reason that alleviates thetofgearoblem in the short-run
can be observed in Japan. LNG exporters in sonmesgasn part of the import termi-
nals in Japan so that their LNG cargos will be dmdyregasified for consumption in Ja-
pan at their own terminals. Conversely, JapaneaBgestalso own, in some but not all
cases, tiny fractions of the upstream project odpcing countries. Both factors reduce
the incentive to change suppliers when contragig@xand producers take advantage of
this situation by not undercutting each other.

The long-run dimension of the cheating and defectimn-)issue among GECF
members is actually closely connected to the GE@#s objective of preserving an
uncompetitive market structure. It is collectivatational for GECF members that seek
to maintain their market power and economic rerdaliolish long-term contracts, desti-
nation clauses, secret contract negotiations ammhss it reduces every members’ mar-
ket power. Individually the same is true. A singlgplier has nothing to gain by offer-

ing more competitive terms in the long-run sincavit erode his own market power.

>4 Expert Interview, Dr Cenk Pala, Chief ExecutiveQN Ruhrgas Turkey, Ankara, September 2010.
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The more competitive the market, the more likelwiit approach marginal cost levels

as it has in the United States. As of August 2@13,natural gas sells for about US$4
per mmbtu at Louisiana’s Henry Hub whereas the malgost estimates for US gas
production range between US$3.00 and 5.00, i.ee@ind marginal cost are very close
to each other. In Japan, natural gas sells for @88land 14.00 per mmbtu while mar-
ginal costs including transportation costs ranggveen $US1.50 and 4.00. It is neither
individually nor collectively rational for (GECF)reducers to offer changes to long-

term contract termis that would lead to a more competitive gas market.

7.5. Levels of Institutionalisation and Cooperative Effetiveness

The level of (or degree of) institutionalisation ar international organisation is often
considered to be an important determinant of tlopemative effectiveness of the organ-
isation. For example, neoliberal institutional thedeveloped by Keohane and others
see international institutions as having a posigiect on promoting cooperation by
“managing both communication inefficiencies andésithat are inherent in international
relationships.®® Empirical tests of this theory—both in the econorand security
realms—seek to connect “a measure of institutisaibn and a measure of cooperation
[and] a correlation is sought between higher arepdelevels of institutionalisation and
higher levels of cooperatiori””Moreover, Peter Gourevitch argued in an articlejown
ernance problems in IR that higher, i.e. more fddenzels of institutionalisation tend to

lead to better cooperative outcomes.

%5 Which, of course, would be better for consumers might entice them to change suppliers.
%% Richard Herrmann, “Linking Theory to Evidence imidrnational Relations”, in Walter Carlsnaes and
Beth Simmons, edsdandbook of international relation§age Publications, 2005, p. 128
57 [1hi
Ibid.
°8 peter Gourevitch, “The Governance Problem in tional Relations”, in David Lake and Robert
Powell, eds.Strategic choice and international relatigri®rinceton University Press, 1999, p. 140.
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Furthermore, Snidal sees a similar connection betwess challenging issues
among states on the international stage (mere cwtioh problems) requiring lower
levels of institutionalisation on the one hand amafe challenging issues involving e.g.
prisoners’ dilemmas requiring higher levels of iingionalisation on the other hand.

In relation to other forms of cooperation—allianeeStephen Walt argues that
in the security realm, a higher level of institm@disation also contributes to stronger,
longer lasting and hence more effective alliantEse greater the level of institutional-
isation within an alliance, the more likely it 3 ¢ndure despite an extensive change in
the array of external threats.” Citing NATO as ax@ample, he continues: “if the alli-
ance generates a large formal bureaucracy, thisrkgihte a cadre of individuals whose
professional perspectives and career prospectsl@sely tied to maintaining the rela-
tionship. Such individuals are likely to view thiiamce as intrinsically desirable and
will be reluctant to abandon it even when circumsés change. The longer the alliance
lasts, the more numerous and influential its adiescwill be.”®® Others such as Hurrell
are more cautious, stating that cooperative arraegés such as “inter-state or inter-
governmental agreements or regimes [...] can be foomiaformal, and high levels of
institutionalization are no guarantee of eitheeefizeness or political importanc®'”

In the literature on the GECF, the same argumentitalveak degrees of institu-
tionalisation and resultant weak cooperative oue®mns, at least implicitly, made by
some observers as wéflSuch analyses usually stop at the claim that & weganisa-

tion cannot (or at least is unlikely to) be effeeti

%9 Duncan Snidal, “Coordination vs. Prisoners’ Dileertmplications for International Cooperation and
Regimes”,The American Political Science Revjeml. 79, no. 4, December 1985, p. 938.

% Stephen Walt, “Why alliances endure or collapSeitvival vol 39, no. 1, Spring 1997, p. 166.

1 Andrew Hurrell, “Explaining the resurgence of muglism in world politics”Review of International
Studiesno. 21, 1995, p. 336.

%2 Hallouche, “The Gas Exporting Countries Forunit feally a Gas OPEC in the making?”, June 2006.
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What is evidence of a high degree of instituticsation? For example, members
of OPEC meet twice a year or more and discuss fegpedi market related issues, espe-
cially with regard oil prices and production levelfiey also make specific proposals at
those meetings and individual members choose toqoidecline certain agreements.
Each decision is recorded. Yet, despite these fopmedures and the existence of a
bureaucratic structure, OPEC is described as aantgtion with a degree of institu-

tionalisation:

OPEC is an instrument of member governments, anldvwt degree of insti-

tutionalization results from the reluctance of #hesuntries to endow it with
initiative and a measure of autonomy. [...] That ORES not developed as
an autonomous institution should not, however,ad¢tirom the fact that the
tasks performed by OPEC, or with its assistanoe,(and are likely to re-

main) significant in scope or importance. [...] Lomsiitutionalization does

not therefore mean that the productivity of co-agige effort is commensu-
rately low?®

The process of cooperation among OPEC countries doenecessarily rest
on building a strong central institution, on cregtan awareness of common
identity and mutual obligation, or on political seity. It is closest to what

Joseph Nye calls "policy integration." He says tlthé concern here is not
with the institutions or methods used in reachiegisions, but with the ex-

tent to which a group of countries acts as a gr@ypwhatever means) in

making domestic or foreign policy decisior$."

The author argues that despite a low level of tnstinalisation, OPEC is (was)
still effective in terms of producing positive captive results. The same, | argue, is
true of the GECF. The GECF in comparison to OPE&nsuch weaker institution. The
meetings, especially during the first few yearemaifts creation in 2001, did not always
take place on a regular basis. Moreover, the meshiefluctuated somewhat over
time. These are not signs of a strong institutioet, as the evidence from the case stud-

ies shows, collusion is a credible explanationrf@rket power in the markets whose

83 Zuhayr Mikdashi, “Cooperation among Oil Exportiiguntries with Special Reference to Arab Coun-
tries: A Political Economy Analysisinternational Organizationvol. 28, no. 1, Winter 1974, pp. 25-
26.

% Ibid., pp. 27-28.
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supply is dominated by GECF members. Moreover ptiee differential between gas
supplied by GECF members v non-members points ®E&F-specific phenomenon
rather than to collusion among all producers. Hettoe GECF's demonstrated effec-
tiveness seems to be at odds with the theoretigmh ¢hat higher levels of institutional-
isation lead to more effective cooperative outcafies

What may explain this apparent contradiction? Fitsinay be that the GECF
achieves cooperative effectiveness through ‘paltggration’” mentioned in the above
citation and in particular by focusing on ‘low-costeasures such as exchange of in-
formation and data. Indeed, this argument was rbgddikdashi regarding OPEC too:
“Moreover, policy coordination is more often fortiming in areas not involving sacri-
fices or risks (for example, exchange of informatithan in areas such as restricting or
allocating exports where some governments haveedo tosts, with the ensuing prob-
lem of allocating fairly both costs and benefitSMoreover, Milner argues that positive
cooperative outcomes could also be the result ofessfulpolicy integrationrather
than higher levels of institutionalisation. And sessful policy integration is driven by
“greater levels of political commitmerif’to joint policies rather than commitment to
greater levels of institutionalisation.

Furthermore, the lack of traditional collective iant problems facing cartels
such as cheating and defection that are not praresim most gas markets due to struc-
tural rigidities might also be an explanation.dfver difficult and costly internal cartel
problems have to be addressed, a weaker orgamisaitio lower degrees of institution-

alisation may be quite effective too.

% The same argument was made about OPEC, but giR&iC@ comparatively stronger institutional
structure, the contradiction between empirical iteud IR theory is less stark and less contradjcto

% Mikdashi, “Cooperation among Oil Exporting Couetriwith Special Reference to Arab Countries: A
Political Economy Analysis”, p. 28.

®" Helen Milner,Interests, Instiutions and Information: Domestidifizs and International Relations
Princeton University Press, 1997, p. 9.
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In conclusion, this chapter compared both the dtaive and the qualitative re-
sults from the case studies. A striking findingthat while market concentration and
elasticity of demand are not correlated with manetver, collusion is. That means
while all three factors (accounted for in the CRM]Jtly explain the existence of market
power, only a higher degree of collusion is dingtithtked to a higher degree of market
power, whereas the two other contributing factta®isan indeterminate relationship in
the cross-case comparison. The subsequent patise chapter emphasised the connec-
tion between economic wealth and political powed discussed in depth the signifi-
cance of the GECF as an international organisatr@hwith regard to its role in terms
of achieving positive cooperative outcomes fomismbers. Finally, the puzzling find-
ing that the GECF as an organisation with a weajtese of institutionalisation is still

able to achieve effective cooperative outcomesadasessed.
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Chapter 8 Conclusion & Outlook

This final chapter will briefly summarise the comte@f each thesis chapter. Moreover,
the hypotheses put forward in the first chaptet el discussed in light of the results of
the analyses conducted both in the case studiesasitthpter 7. Furthermore, the the-
sis’ substantive and theoretical contributionshe literature on the GECF, natural gas
markets, natural resource cartels more generaitgrnational cooperation and collec-
tive action issues will be presented. In additiesues for further research will be sug-
gested and a brief outlook concerning possibleréutlevelopments in gas markets will

be provided.

8.1. Brief Summary of Thesis Chapters

The introductory chapter gave a general overviewhefresearch project by describing
the thesis topic, motivations for the research laexckground information. Furthermore,
the core research questions, the main analytiaatdworks and methodological issues
were introduced.

The second chapter illustrated and analysed inlde&structure of natural gas
markets. It set the stage for the examination opeoation among natural gas producers
and exporters by discussing the fundamental strestof the natural gas trade, includ-
ing the supply and demand sides as well as modésmdport. Moreover, major re-
gional markets—North America, Europe and Asia Raethnd their specific character-
istics such as differences in price elasticity efméind for gas were introduced. Finally,
basic information on natural gas producer coopemdti general and an overview of net

exporters and the Gas Exporting Countries Forupaiticular were presented.
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Chapter 3 provided detailed theoretical and metlogiical background infor-
mation on international cooperation, on cartel@atin commodity markets and an in-
troduction to the relevant economics literature.rétwer, a thorough discussion of the
case selection set the stage for the in-depthstas@es in the subsequent chapters. The
challenges of studying cooperative outcomes weseudsed, i.e. the question of wheth-
er the outcome was actually caused by cooperatiday other factors. The conduct pa-
rameter model provides the possibility of modellcmunterfactual outcomes by using
available empirical data. Thmutcome~ather tharprocess-basedpproach contributes
to a better understanding of the effect of coojpanat

The fourth chapter contains the country case studyurkey. The first section
of that chapter examined the (foreign) supply siflgas producers, from the upstream
and midstream parts of the gas value chain upddrtirkish border, and the demand
side, that is, the domestic part of the midstreammonent, as well as the different pur-
poses for which gas is used at the downstream etiteahain. Gas in Turkey is very
important both in the power generation and heaseciors. The major players on the
exporting side were introduced and include: AlgeAaerbaijan (the only non-GECF
member), Iran, Nigeria and Russia. The case stadpvered that a considerable pro-
portion of the price-cost margin is explained bgdarcer collusion and anti-competitive
practices. The second section of the chapter aghlggisting evidence and patterns of
cooperation among Turkey’s suppliers demonstrativaj cooperative activity occurs
across almost all levels both in terms of deptleadperation and venue (international,
national government and corporate levels). The fyaat of the chapter pointed out the
considerable welfare implications of market powefurkey, including the impact on

poor households and inflation.

369



Chapter 5 conducted the same type of case stutlyeadapanese market. The
first section of that chapter examined the (forgigmpply side of gas producers, from
the upstream and midstream parts of the gas valie ap to the Japanese LNG receiv-
ing terminals. Gas is very important especiallpawer generation in Japan. The major
players on the exporting side were introduced. Ingm GECF suppliers include Bru-
nei, Indonesia, Malaysia and Qatar. Important n@mivers are Australia and the Unit-
ed States. The case study showed that a considgmadgortion of the price-cost margin
is explained by producer collusion and anti-contjpetipractices. Subsequently, exist-
ing evidence and patterns of cooperation amongnlagappliers were analysed. This
demonstrated that cooperative activity occurs acebsiost all levels both in terms of
depth of cooperation and venue but is somewhatdessounced than in the Turkish
case. The final part of the chapter discussed tomamic inefficiencies and welfare
losses that are the result of market power and hagiwral gas prices in Japan.

Chapter 6 contained the hypothesised ‘negativee sasdy of the German mar-
ket. The first section of that chapter examinedsingply side of Germany’s foreign gas
suppliers. As the ‘negative’ case, Germany has only GECF supplier, Russia. The
other suppliers include Denmark, the NetherlandkMorway. The case study showed
that producers achieve only the equilibrium of ddil cooperation, i.e. the non-
cooperative oligopoly outcome, but not a conducapeeter outcome that indicates col-
lusion. Market power among Germany’s supplierstiis @nsiderable. This is mainly
due to Russia’s dominant position and due to thptex and anti-competitive struc-
ture of the domestic market.

Chapter 7 compared the quantitative and the qtiggtaesults of the three pre-
ceding case studies and discussed how this reseanctontribute to our understanding

of gas markets, international cooperation and codityacartels more generally. It
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pointed out that neither market concentration nastesity of demand is correlated with
market power across the three cases. | find tleaCidM outcome is the only indicator
that is actually positively correlated with marke&twer; hence it is a better explanation
of market power than the two traditional measuifidge chapter also emphasised the
connection between economic wealth and politicakgrogiving examples of Russia
and Indonesia. The Russian case showed how enengg/ can weaken and strengthen
regimes. Hence rent-seeking, e.g. through GECFaratipn in gas markets, and politi-
cal power are closely connected. Another imporitagight is the finding that the GECF
as an organisation with a weak degree of instimatisation is still able to achieve posi-
tive cooperative outcomes due to a conducive matkaetture and the absence of col-

lective action problems typically faced by cartels.

8.2. Comparing the Hypotheses to the Results

8.2.1. First Hypothesis

Given structural and procedural conditions favourncartelisation and the
GECF members’ determination to protect and increassnomic rents
earned from gas exports, collusive and openly caagige producer con-
duct is expected to be an important explanatorytéador the producers’
market power in consuming markets dominated by GESQppliers.

The results from the conduct parameter model it @dhe case study chapters con-
firm the hypothesis. Figur8.1 is reproduced from Chapter 7 and shows theuwerd
conduct is most collusive in Turkey (at 1.36 ou2dd5 far above the non-cooperative
oligopoly outcome at 1). Moreover, collusion aldays a fairly important role with an
average result of 2.8 out of 6.81 in Japan witldpoer conduct significantly above the
non-cooperative outcome. The only CPM result shgwein outcome of approximately
1, i.e. the non-collusive level is to be foundhe German case.
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Given similar circumstances in terms of structwahditions—in all markets
supply is concentrated among only a few playersdmand tends to be inelastic—the
producer conduct is the only factor correlated wite degree of market power being
exercised in a markétThat is, there is both a higher degree of marketqy and collu-
sion in the Japan and Turkey cases, but in Germavhere collusion is not a signifi-

cant factor—the degree of market power is lowest.

Figure 8.1: Spectrum of Possible and Actual Conduct Paranter Outcomes

(Averages for 2006, 2007 and 2008)

Non-collusive

Co;eriiiion oligopoly Perfect Collusion
p (Cournot) =1
1 1.36 2.05
Turkey e - ® *
0 q 2.8 6.81
Japan e . ) *
0 11.15 3.63
Germany e =0 *

8.2.2. Second Hypothesis

Cooperation and its influence in terms of achieviinggh economic
rents are expected to be specific to the GECF mensba&tes and not a
general phenomenon among all producers.

The discussion of the first hypothesis above shihas suppliers in Turkey and Japan

surpass the German outcome—the “equilibrium oethitooperation”—and achieve a

! There was no clear and consistent relationshiwdsst market power on the one side and inelastic de-
mand and market concentration on the other sidgir&il in chapter 7 shows the degree of market
power for each case.

2 Chart: author; data: from case study chapters.

% | thank Professor Duncan Snidal at Nuffield Cale@xford for this suggestion. He pointed out that
non-cooperative oligopoly result is often also @dlan outcome of failed cooperation.
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degree of collusiofA.Given similar circumstances in all cases, butedéht outcomes,
one may infer that the GECF successfully facilgateoperation and collusion in those
markets in which GECF members dominate supply. Hewecollusion in the Japanese
and Turkish cases could take place among not jgESFGmembers, but among all pro-
ducers. To confirm the second hypothesis, one oarsbborate that collusion is specif-
ic to the GECF members (and does not include noGfs&iippliers). The evidence pre-
sented in case study chapters 4 and 5 on Turkeyaah show exactly that.

There is a significant price differential betweeembers and non-members of
GECF, which points to the ability of GECF suppligvsachieve higher prices and con-
firms the second hypothesis. In contrast, supplyagntries that are not part of the
GECF, e.g. Australia and the United States in #eeof Japan and Azerbaijan in the
case of Turkey, charge significantly lower prickart those within the GECF. At the
same time their marginal cost of production is kigfihat is true in the case of the US
and Australia). Non-GECF members charge lower prigkile incurring a higher mar-
ginal cost of production. That shows that collusoemduct as evidenced in the CPM
results is not a general producer phenomenon, sogpecific to the GECF member

states.

8.2.3. Third Hypothesis

The GECF has influence on cooperative outcomes diesp low level of
institutionalisation. This is hypothesised to beetlcase for two reasons.
First, it is due to the member countries’ politicabmmitment to the co-
operative policies (instead of a higher degree mdtitutionalisation) as
it secures economic rents and political power. Ssttothe GECF, un-
like other cartels, faces less severe internal ggdaral challenges such
as cheating.

* Selecting cases on the independent variable, catipe, helps determine the significance of the GEC
in another way too. Had producers that supply ther@an market colluded anyway (despite the ab-
sence of GECF-led cooperation), it would showneyaiéarly that GECF may be rather unimportant
in the other cases.
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As the literature review pointed out, the degre@sfitutionalisation of an international
organisation is often considered to be an impodaterminant of the cooperative effec-
tiveness of the organisation. Therefore, the GE@Hlaence on cooperative outcomes
seems to be at odds with the conventional view higtier degrees of institutionalisa-
tion lead to more effective cooperative outcomdser€ are two possible explanations
for this. The first one is that the GECF achievesperative effectiveness by focusing
on a joint commitment tpolicy integrationrather than on institutionalisation especially
by concentrating on low-cost measures such asxtieage of information and data.
Another reason was also discussed in greater detellapter 7: the absence of
collective action problems usually faced by cartleh as cheating and defection.
Normally, it is in almost all cases individuallyti@al for members to defect from the
cartel's agreementsbut collectively it is irrational.l find that structural reasons, e.g.
the rigid structure of regional gas markets, helguce these collective action issues. If
fewer difficult and costly internal cartel probleinave to be addressed, a weaker organ-
isation with lower degrees of institutionalisaticem be effective too. Section 5 in Chap-
ter 7 provides specific examples from the caseissushowing how issues of cheating

and detection are less severe both in the shaittaag-run.

8.2.4. Fourth Hypothesis

Cooperative effectiveness of the GECF is expecteld facilitated by a
joint background of cooperative and institutionakperience in other
associations such as OPEC.

® In order to increase one’s own revenues.
® Because it reduces the total revenues of thelcarte
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As Krasner, Mingsf and others suggest, prior cooperative and inititat experience

among cartel members may contribute to better gatipe outcomes. An analysis per-
formed in chapter 7 shows that more than half bGECF members have been mem-
bers of OPEC as well. This previous institutionaperience facilitates cooperation
within the GECF and is another credible explanafmmits effectiveness. Moreover,

further examinations reveal that almost all non-GE@embers (which were studied in
the three case studies of this thesis)—Austrdi@a Netherlands, Norway and the US—
are all members of the International Energy Agehey, organisation founded in re-
sponse to OPEC's cartelisation efforts in the 1970% the same time, none of the

GECF members are members of the IEA.

8.2.5. Fifth Hypothesis

Cooperation is also hypothesised to be facilitabmtause GECF mem-

bers share the objective of short-term revenue maigation from gas

exports, whereas non-GECF suppliers focus on othéns, e.g. long-

term revenue maximisation or competitive marketshwinarginal cost
pricing.

Generally resource holders aim to extract the lgpessible value from selling their
product. However, there are various approachebisodepending on a supplier’s time
horizon. The approach of leading GECF members siscilgeria and Russiahas

been described as being focused on the maximisatimvenues in the short run. Other
members such as Egypt have been vocal in this elesatvell. As described in the case

studies GECF members went back and forth betwaemg@mechanisms — advocating

" Krasner, “Oil is the Exception”, p. 75.

8 Mingst, “Cooperation or lllusion: An Examinatiofithe Intergovernmental Council of Copper Export-
ing Countries”, p. 265.

° Except for Azerbaijan, which has only started etipg gas since 2007.

191EA website, http://www.iea.org/about/membercoigstiasp. Accessed on 25.07.2011.

1 Jonas Graetz, “Nationale Ressourcen im globalartdss: Zur Internationalisierung russischer Ol- und
Gaskonzerne™Russland-Analysen Nr. 21Freie Universitat Berlin, Osteuropa-Institut, Idarch
2011, p. 12.
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spot pricing when this promised higher profitsléatst in short-term) and few years lat-
er they switched their preference back to oil-irateon (see discussion in both Turkey
and Japan chapters). Evidence of such opporturtishi@aviour is more consistent with

short-term maximisation of value rather than aaunable long-run approach and con-
firms the hypothesis that similar objectives am@&@®CF members foster cooperation
success. A focus on the short run could have numserauses, which were described in
chapter 7. The same chapter also discusses thegstsa of non-GECF, which are

markedly different from those in GECF.

8.2.6. Sixth Hypothesis

The regional nature of the relationship between expng and import-
ing countries and the limitations of fixed infrasticture are expected to
produce more effective cooperative outcomes.

Pipeline infrastructure is fixed and tends to linmarkets to their respective regions.
Such a limitation could be another reason favoudatijusive conduct and hence the
exercise of market power. However, this hypothestke first and only one so far that
Is not supported by the evidence. Chapter 7 cordptire Turkish and German case
studies, where there are fixed pipelines, with fapanese case, where it is at least in
principle possible to diversify the supplier base dbtaining geographically flexible
LNG cargos. The result was that in Japan (wheralile LNG suppliers are possible),
the degree of market power as evidenced by the-oqaidwer marginal cost is highest.
This finding, although contradicting the hypothesssnot very surprising. Japan also
uses long-term contracts that are similar to thesarsed for pipeline deliveries to Ger-
many and Turkey. It is not the fixed infrastructubbet the nature of the contracts that
limits flexibility and creates fixed consumer-supplrelationships. Despite attempts to

introduce shorter-term contracts by Japanese (anbode range of other) buyers, the
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suppliers oppose such shorter-term contracts. ltemg-contracts, as the discussion in
the case study chapters showed, are an artificakenh entry barrier that is vigorously

defended in particular by GECF members.

8.2.7. Seventh Hypothesis

Cooperation within the GECF works despite the abserof a prepon-
derant player (or hegemon) often needed in carteldear a dispropor-
tionate share of the various economic and politicsts of cooperation.

This is hypothesised to be the case due to strudtaonditions in the

gas market that are both conducive to cartelisatiand alleviate (pro-

cedural) collective action problems at the samedim

Moran explains the important “role of the preporaemplayer(s), who take a long-term
view, cushion shocks, accommodate free riders,gamerally bear a disproportionate
share of the costs of maintaining the stabilityhaf [cartel] system. They provide a pub-
lic good (that is, a public good from the pointvgw of the oligopoly) which otherwise
would be undersupplied and without which the shemtr self-interest of the individual
members would be likely to prevait”In the cases no evidence of such hegemonic
leadership can be found in the sense that there sngle supplier bearing a dispropor-
tionate amount of the costs of cooperation andaipey the GECF. The largest mem-
ber, Russia, is supported by Iran and Qatar, walsb contribute to funding initiatives
and activities. “Specifically, Iran was commissidrte create a database of gas projects
and contracts terms and conditions of all GECF nemf...] [Moreover], “there was a
study on new gas utilisations and associated cespgcially those related to LNG, to

be undertaken by Qatal*"Finally, since cheating and defection are lessialyprob-

12 Theodore Moran, “Managing an Oligopoly of Would-Bevereigns: The Dynamics of Joint Control
and Self-Control in the International Oil Indusigst, Present, and Futuréiternational Organiza-
tion, vol. 41, no. 4, Autumn, 1987, p. 576.

3 Hallouche, “The Gas Exporting Countries Forurit teally a Gas OPEC in the making”, p. 13.
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lems among GECF members than in other cartels,nm@ge leadership may also not

be required to facilitate cooperative outcomes.

8.3. Substantive and Theoretical Contributions to the Lierature

This research has sought to make both substantiveheeoretical contributions
to the issues of gas market cartelisation, theystdidne GECF and cooperation within
natural resource cartels more generally. Subsegtithe first contribution was to offer
a better understanding of the GECF as an orgamisamd of the actions of its mem-
bers, in particular with regard to the exercisenafrket power. Different forms of coop-
eration among GECF members were examined in oodégetermine whether secret col-
lusion and open cooperation play an important mlexplaining producers’ market
power in highly import-dependent gas markets. Tasecstudies and chapter 7 then
provided a detailed examination of how and why socbperative behaviour may or
may not work. Given that natural gas is one ofrttast important sources of energy, a
better understanding of cartelisation efforts ararkat power in gas markets can be

considered a valuable substantive contribution.

8.3.1. Important Substantive Issues

The preceding section tested whether the hypotleds®mg gas producer cooper-
ation within the GECF were supported by empiricatlence and by the analysis per-
formed in this chapter. The GECF is not a traddiarartel with global reach, but it still
manages to exercise market power in a number ofrgakets which rely heavily on
imports from GECF suppliers. This is the case dedpe GECF’'s weak degree of insti-

tutionalisation. The GECF’s cooperative effectivene terms of securing and expand-
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ing its member countries’ market power has a waétreasons. First, there are condu-
cive structural conditions in gas importing markkgouring cartelisation. Second, the
GECF uses somewhat unusual methods such as attifi@rket entry barriers (e.qg.

long-term term contracts negotiated in a non-traret way) to secure their market
power. Third, the GECF faces fewer and less semseenal procedural challenges that
plague other cartels such as collective action Iprob, especially cheating and defec-
tion. These insights have so far not been parhefliterature on political economy is-

sues in gas markets and hence it is hoped thatrépegsent a substantive contribution
to this specific literature.

Further substantive issues are economic welfarereafficiencies that are creat-
ed by market power. Since the GECF’s cooperativ®ra are in part responsible for
retaining producers’ market power (or even for @asing it), the GECF does achieve its
objective of continuing to extract economic rerttshe expense of consumers. Moreo-
ver, this is not only a distributive issue as betweonsumers and producers, but also
about the overall reduction of social welfare bioththe short-run and in the long-rtih.
The GECF has hence a role in perpetuating a tnansf@ealth from importers to ex-
porters as well as creating economic inefficiencies

There is also a climate change dimension to thie GECF's cooperative ac-
tions contribute to (already) high natural gas gsiin Europe and Asia as the analysis
demonstrated. The more expensive gas becomesshdikely it is that power compa-

nies will switch from ‘dirty’ coal-fired power plds to cleaner gas-fired power genera-

' Machiel Mulder and Gijsbert Zwart, “Market failsrand government policies in gas markets”, Paper
no. 143,CPB Netherlands Bureau for Economic Policy Analya&February 2006, p. 13.:

“Exercise of market power reduces total social arglfcompared to perfect competition. [In] the short
term, prices that are too high lead to static allive inefficiency as, from a welfare point of viewo
little gas is consumediéad-weight logs Productive efficiency may be compromised ifaasonse-
quence of distorted price levels, companies invegchniques and gas production, use of storade an
imports that would not be viable under full competi. If, due to reduced competitive pressures,
there is too little incentive on parties to innasadynamic inefficiency may results. As a resaitak
welfare is below its optimum.
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tion. Given that coal, gas and oil are among thetrmmoportant sources of power gener-
ation, more expensive gas drives consumers away ffas, the cleanest hydrocarbon
source, and hence contributes to increasing cagbuasions. This is particularly rele-

vant in Japan where carbon-free nuclear power ilsgbgcaled down and this nuclear
capacity is likely to be replaced by coal and ga#) coal being the cheaper alternative.
The more expensive gas remains, the longer it thlkeswitching from coal to gas to

occur®® There is at least an indirect link between gasipgiand climate change mitiga-
tion in the sense that cartelisation efforts am@i&CF members hinder efforts to re-
duce carbon emissions.

Finally, the case studies showed that the in-degminations of the German,
Japanese and Turkish gas markets have been fm@tyust in terms of shedding light
on the GECF and gas producer cooperation. The arzagsis also produced some in-
teresting case-related insights, especially inTthekey case. A small contribution was
hence made to the regional studies literature enptiitical dynamics between GECF

members, non-members and importing countries.

8.3.2. Important Theoretical and Methodological Issues

The first insight that is relevant to the broadwrature on cooperation and car-
telisation in commodity markets, is that a detaileshpirical approach such as the one
used in thesis is sometimes more useful than theestdional and more abstract game-
theoretic analysis of cartels that are prevalenh o the IR as well as the economics

literature. Not all international organisations goising producers of natural resources

!> Many developed countries have started puttingamm carbon, making the dirtiest fossil fuel
source—coal—driving up its price (which still remaibelow other sources though).
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that wish to cooperate more closely are affectetrdnitional prisoners’ dilemma-type
of collective action problems.

One of the interesting insights from this reseascthat a detailed study of the
empirical reality unveils factors that may either dverlooked in abstract analyses or
are too specific or complex to be modelled. Donedsittors, in particular the influence
of politicians as well as corruption were discusseeach case study. Political influence
and corruption played a role in every case. Moreamelapan cultural factors were also
considered to be important in terms of understapdiny market power exists.

Moreover, the assumption that a strong degreesitimionalisation within the
(cartel) organisation is necessary for positivepesative outcomes can in some cases
be wrong due to the nature of the specific marké&to, Milner’s insight that when it
comes cooperation (@olicy integration which she uses interchangeably), the mem-
bers’ political commitment to joint policies can danore important factor than the de-
gree of institutionalisation.

Another insight regarding the study of market poaed cartelisation is that the
issue of ‘artificial’ market entry barriersand related tools such as pricing mechanisms
remain understudied. These instruments are exglmperative policies of the GECF
as the case studies showed. They were found tabmportant explanation for the
GECF's ability to jointly secure and expand themriket power. The use of these artifi-
cial market entry barriers may merit closer insppecin other markets to get a better
understanding of cartelisation efforts and marketver, especially when traditional
concepts of cartelisation are less appropriatethEurand future study of these issues

may Yield some interesting and perhaps surprissglts.

' See chapter 5.
" Especially those barriers that are created andtaiaid by the producers.
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8.4. Areas for Future Research and Outlook

As the last section pointed out, the study of fiarail) market entry barriers should be a
focus in the literature on producer cooperation eadelisation. This factor, for exam-
ple, is not part of the conduct parameter methatl Was used in this thesis to measure
producer conduct on the basis of two other imporsénuctural factors: market concen-
tration and elasticity of demand. The inclusion &ornalisation of market entry barri-
ers in empirical measurement models such as the @Phins a difficult challenge,
but, if successful, could help economists and jgalitscientists alike in their effort to
better understand cartelisation and cooperation.

The GECF itself and gas producer cooperation mayadby remain topical and
indeed are likely to become more important in ttere as natural gas becomes an ever
more important source of fuel. As energy marketeeixpaniel Yergin argued: “[an]
association of some kind among LNG exporters islyik'® That of course points to-
wards cartelisation efforts on a global scale,inghe way that OPEC has been operat-
ing since the 1970s. So perhaps the collectivemgiroblems facing OPEC and other
cartels may come to haunt the GECF in the comiraysyand decades too, as LNG
helps globalise gas markets. Concerning the nearefuothers have speculated as well

about the role of the GECF.

The GECF [appears] to be geared towards the regulahd coordination of
long-run investments, which may—with the emphasis ‘tbng-run’'—
determine a certain level of gas supply, tradeldeeitn long- or short-term
contracts. Besides sharing information, the medmasifor further coopera-
tion in the GECF [...] can consist of the following:) limiting flexible sup-
plies (on a short-term basis); (2) coordinatingagaty expansions; (3) coordi-
nating pricing regimes in contracts; (4) sharing #dzonomies of scale by de-
veloping their resources together. In this respeaipnal gas firms can reduce
long-run competition in pricing through overcapgas they jointly sell out-

'8 Daniel Yergin and Michael Stoppard, “The Next BtjForeign Affairs82, no. 6, 2003, p. 121.
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put in multiple markets; (5) market division of regal and sub-regional mar-
kets is a possibility for long-run pipeline and LNIGws*°
Moreover, the issue of institutional strength ramsan question. “Whether these
developments will progress further into institutdieation depends on a number of fac-
tors, including the financial and organisationgbalailities of firms involved, the level
of cheat behaviour and overall gas market condstio@r, given changing market struc-
tures, will the GECF be able to achieve favourataeperative outcomes in the future

despite a low degree of institutionalisation?

Figure 8.2: Historical and Forward Prices of Natural Gas n different regional Markets®
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¥ Tom Smeenk, “Russian Gas for Europe: Creating #&e@d Choice Underpinning Russia’s gas export
strategy with Gazprom'’s infrastructure investmen®iD Thesis, University of Groningen, 8 July
2010, p. 359. Accessed 2 July 2011: http://disterts.ub.rug.nl/.

2 Andy Williamson, “The Outlook for Traded Gas Markén Europe”, Presentation by Gazprom Mar-
keting & Trading Limited at Gas Trading & ContramgiDay (EFET), Gastech 2011 Conference, 22
March 2011.
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In the near future, gas markets expect that inlhighport-dependent markets in
continental Europe and in East Asia producers llable to hold on to their market
power as Figurd.2 shows. The prices in Germany (representativedatinental Eu-
rope) and in Japan (representative for East Asa&jhaee to four times high than those
in the United States at the Henry Hub. This is degpe fact that US producers’ mar-
ginal production costs are higher than those ofstigpliers delivering to the German
and Japanese markets.

The uncertainties regarding future developmentsnaraerous. On the supply
side, the production of gas from unconventionarses was dramatically expanded in
especially in the United States after 2008 as altre$ improved production technolo-
gies. That (and slower demand) lead to a dramaliienf the US gas price. Comparable
developments (regarding the expansion of the urextronal reserve base) may happen
in China, where shale gas is expected to plentiudl elsewhere. Hence while the sup-
ply side is uncertain, there are promising prospémt increased gas production outside
the GECF. Unconventional gas production in untdergly unexpected places could
have dramatic (negative) effects on the GECF aagbtbspects for further cartelisation.

On the demand side, one can observe that demandebagered as of 2011
from the recent slump after the 2008 economic amantial crisis. In fact, strongly
growing demand in China and the political decisitmphase out coal and nuclear pow-
er in parts of the world will likely lead to drastily higher demand for the main alter-
native fuel: natural gas. To what extent this predin of rising demand may impact the
ability of GECF member countries to collude andpmate remains an open question

and many scenarios are possible.

2L Such as shale formations (often just called “sha) or from coal-bed seams.
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The future of natural gas, the GECF and the prdsgdec international coopera-
tion will remain exciting areas of research induadly, but also—and especially—when
considered in connection to each other. This thesigght to bring together theories
from political science and economics with the emplrreality of natural gas markets to
achieve a better understanding of both. It is hapad this first effort will be followed

by further studies in these important areas ofaiese
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