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Abstract 

The Political Economy of Natural Gas Producer Cooperation: Cartelisation and Market Power 
 

Marcel Dietsch, University College 
 

Thesis submitted in partial fulfilment of the requirements for the degree of Doctor of Philosophy in Inter-
national Relations in the Department of Politics and International Relations at the University of Oxford 

 
Michaelmas Term, 2011 

 

In 2001 the Gas Exporting Countries Forum (GECF) was created by some of the 
world’s leading natural gas producing and exporting countries in order to promote their 
mutual interests through cooperation, in particular with regard to extracting the maxi-
mum value from their natural gas exports.  
 
My core research question is: Does cooperation among GECF member countries ex-
plain those exporters’ market power in highly import-dependent natural gas consuming 
countries? To determine the influence of the GECF’s cooperative actions and policies, I 
study the GECF’s cooperative behaviour and measure the role of (collusive) producer 
conduct in terms of its contribution to achieving the main GECF objective: attaining gas 
prices that are measurably above the cost of production and hence help producers earn 
significant economic rents. I employ a variety of methods from the international rela-
tions literature on cooperation and cartelisation, collective action theory and an econom-
ic measurement model in three case studies. 
 
I find that cooperation among GECF members partly explains their market power in a 
number of import-dependent gas markets. This is so despite the GECF’s weak degree of 
institutionalisation. The reasons for the GECF’s influence on effective cooperative re-
sults are: first, conducive structural conditions in many gas importing markets favouring 
cartelisation; second, GECF members use methods such as artificial market entry barri-
ers (e.g. long-term term contracts negotiated in a non-transparent way) to secure their 
market power and third, the GECF faces less severe internal procedural challenges that 
plague other cartels such as collective action problems, especially cheating. 
 
Cooperation among GECF exporters hence contributes to high(er) prices of natural gas. 
This causes economic inefficiencies and a transfer of wealth—and political power—
from gas consumers to producers. It also hinders climate change mitigation as cleaner-
burning gas remains too expensive to replace ‘dirty’ coal in power generation. 
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Chapter 1  

Introduction & Background 

 

 

 

 

 

1.1. Summary of Thesis Topic 

1.1.1. Gas Producer Cooperation and Market Power 

In 2001 the Gas Exporting Countries Forum (GECF) was created by some of the 

world’s leading natural gas producing and exporting countries1 in order to promote their 

mutual interests through joint action. In particular, GECF member states pursue various 

forms of cooperation to achieve higher natural gas prices and hence to extract the max-

imum value from their natural gas exports.2 The deputy chairman of Russia’s Gazprom, 

Alexander Ryazanov, was quoted as saying about the GECF: “I think that it is in our 

countries’ interests to sell gas at the highest price possible. That is why one has to stick 

to correct approaches and coordinated policy.”3 

One of the major objectives of the GECF members is to raise gas prices and to 

maintain high prices through various cooperative actions, which, in addition to overt 

cooperation, might also include secret collusion. This thesis will examine whether the 

                                                 
1 Founding members at the inaugural meeting in 2001 included: Algeria, Brunei, Indonesia, Iran, Malay-

sia, Nigeria, Oman, Qatar, Russia and Turkmenistan. 
2 Alfred de Montesquiou, “Gas forum tackles how to boost falling prices”, The Associated Press, 19 April 

2010. Accessed on 25 April 2010: http://www.forbes.com/feeds/ap/2010/04/19/business-af-algeria-
gas-forum_7526089.html. 

3 Hadi Hallouche, “The Gas Exporting Countries Forum: Is it really a Gas OPEC in the making?”, Oxford 
Institute for Energy Studies Working Papers, no. NG13, June 2006, p. 36. 

‘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 and Mines 
Russia Today, 23 December 2008 
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GECF’s cooperative behaviour is an important factor in explaining gas producing coun-

tries’ market power in import-dependent gas markets. Market power4 as evidenced by 

prices above the producers’ production cost is not just a stated objective of GECF pro-

ducers; it is an empirical reality in many gas-consuming countries that are highly de-

pendent on imports. For example, as Figure  1.1 shows, a significant degree of market 

power5 exists in three large, import-dependent gas consuming countries: Germany, Ja-

pan and Turkey.6  

Studying cooperation among GECF members is a difficult task for at least two 

reasons. First, there is only a limited amount of publicly available information on the 

mechanics of cooperation within the GECF and on the organisation’s institutional prop-

erties. Second, representatives from GECF member countries were not available for in-

terviews and specific information on the conversations at GECF meetings could not be 

obtained. Therefore, an indirect way of studying cooperation was chosen. The cause-of-

effect approach7 will be used to “work backwards” from the empirical fact of high prices 

and market power (which are one of the GECF’s stated objectives) to the causes, one of 

which is hypothesised to be cooperation. To that end, approaches and methods from the 

                                                 
4 A formal definition of market power with regard to gas market is given in Machiel Mulder and Gijsbert 

Zwart, “Market failures and government policies in gas markets”, Paper no. 143, CPB Netherlands 
Bureau for Economic Policy Analysis, 23 February 2006, p. 12.: 
“This potential to profitably affect prices to levels above costs is called market power.” Aside from 
strategies focused on influencing the price directly, the authors mention a variety of other possible 
strategies. “Parties having market power may use non-price strategies to increase the influence they 
can exert on market prices. These strategies usually amount to, one way or another, reducing the size 
of the market for their product. These strategies may take the form of increasing product diversity, 
creating switching costs for consumers, erecting barriers to trade through restrictive clauses in supply 
contracts, or frustrating access to market places by competitors.” 

5 Given that gas production and consumption has a long value chain with upstream (production), mid-
stream (transportation) and downstream (distribution and consumption) sectors, market power could 
exist at various and multiple points along the chain. In this thesis, only market power between the up-
stream producers and the importer, including transportation to the importing countries’ border, will be 
considered. Market power in the importers’ domestic markets is an entirely different matter and be-
yond the scope of the thesis. 

6 These countries are also the subject of the case studies in this thesis. The case selection will be ex-
plained in detail in chapter 3. 

7 James Mahoney and Gary Goertz, “A Tale of Two Cultures: Contrasting Quantitative and Qualitative 
Research”, Political Analysis, vol. 14, 2006, p. 230.  
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international relations literature on cooperation and cartelisation, collective action theo-

ry and an economic measurement model will be employed. This measurement model—

called the conduct parameter method (CPM)—in particular will be useful for determin-

ing the significance of the cause ‘cooperation’ on the effect ‘market power’. 

Specifically, Figure  1.1 shows the average import price for gas at the respective 

country’s border as a multiple of the (foreign) suppliers’ marginal cost of production, 

e.g. suppliers to Japan in 2007 managed to achieve prices at a multiple of 3.6 times their 

marginal cost of production.8 

 

Figure  1.1: Mark-up over Marginal Cost (Price as Multiple of MC)9 

 

1.1.2. Core Questions 

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

icies, one must first study the scope and depth of the GECF’s cooperative behaviour in 

                                                 
8 The average prices and marginal cost figures are used here for the sake of simplicity. As the ensuing 

analysis in the case study chapters will demonstrate, there are significant price differentials between 
suppliers that are members of the GECF (higher prices) and those are not members (lower prices). 

9 Chart: author; data: based on data and results from case study chapters 4, 5 and 6. 
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the gas market and, second, measure the role of such cooperative and collusive conduct 

in terms of its contribution to the achievement of the main GECF objective: attaining 

gas prices that are measurably above the cost of production and hence help producers 

earn significant economic rents. The first research question therefore is: 

 

To what extent does political and economic cooperation10 among 
GECF member countries explain those exporters’ market power in 

highly import-dependent natural gas consuming countries? 
 

It will be particularly important to evaluate the role of the GECF in this. The in-

stitutional properties will be briefly introduced in one of the subsequent sections of this 

chapter and they will then be discussed in detail in the case studies chapters. It will also 

be important to distinguish between members of the GECF and non-member countries 

to determine the influence of the GECF in terms of its cooperative effectiveness. (Most 

gas-importing countries receive supplies from a range of producers, not just GECF 

members.11) This distinction will be made in the case study chapters and analysed in 

more general terms in chapter 7. Following the core question above, other important 

questions are: 

 

If cooperative behaviour is an important explanation for GECF pro-
ducers’ market power, what are the determinants of cooperation and 
why does it work? Which procedural factors (internal and external) 

aggravate or alleviate challenges facing GECF members’ cartelisation 
efforts?  

 

The literature on international cooperation, institutionalisation and commodity 

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

                                                 
10 Including both secret collusion and overt cooperation. 
11 The only exceptions are some countries in Eastern Europe, which receive exclusive imports from one 

GECF member country: Russia. This is not relevant for the purposes of this thesis since the relation-
ship between Russia and those consumers in Eastern Europe is a monopolistic one.  
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the specific case of gas markets. Exploring this will also contribute to our understanding 

of cartelisation in commodity markets and international cooperation (both collusive and 

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

 

How does this particular study of the GECF and gas markets contribute 
to our understanding of cartelisation and cooperation more generally? 

1.1.3. Main Argument and Hypotheses 

In general, cartels and producer associations in the natural resource sector have one ma-

jor objective: “Cooperation among producers of any commodity usually aims at creating 

a higher price that would otherwise have been the case; in other words to [raise] the 

price above the competitive market price.” 12 In the specific case under consideration in 

this thesis, the GECF has a very similar objective. According to its mission statement, 

“[t]he GECF was set up with the objective to increase the level of coordination and 

strengthen the collaboration between member countries.”13 One aim stands out in par-

ticular: 

 

• Identify and promote measures and processes necessary to ensure that Member 
Countries derive the most value from their gas resources.14 

 

This is consistent with the Russian representative’s statement about the GECF, 

saying that members should “sell gas at the highest price possible.”15 Before an argu-

ment regarding the factor of cooperation in terms of its impact on market power can be 

                                                 
12 Dag Harald Claes, “What do theories of international regimes contribute to the explanation of coopera-

tion (and failure of cooperation) among oil-producing countries?” ARENA Working Paper 12/99, The 
Research Council of Norway, March 1999, p. 4. 

13 GECF website, Mission of the GECF, http://www.gecforum.org/gecf/web.nsf/web/aboutgecf_mission; 
accessed on 8 August 2009. 

14 Ibid. 
15 Hallouche, “The Gas Exporting Countries Forum: Is it really a Gas OPEC in the making”, p. 36. 
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made, the structural and producer conditions for cooperative, cartel-like conduct must 

be considered. 

The literature on natural resource cartels mentions a variety of structural fac-

tors that are conducive to cooperative producer conduct. Stephen Krasner stipulates the 

following conditions: price inelastic demand, high barriers to entry, high market con-

centration, shared experience among producers, lack of consumer resistance, ability to 

work with an extended time horizon, and shared values.16 Karen Mingst lists a range of 

structural political and economic factors: “1. The supply of the commodity is controlled 

by the group advocating collusion. 2. The demand for the product is inelastic with re-

spect to price.  3. A small group of countries produces the commodity. […] A back-

ground of shared successful experiences in producer regulatory activity is apt to expe-

dite cooperation.”17 Teece et al. mention other conditions that could be relevant, for ex-

ample members’ cost functions and members’ discount rates/ requirements—especially 

when governments determine the rate.18 

The structural conditions in gas markets are favourable given a high degree of 

market concentration,19 which will be measured with the Herfindahl Index in this thesis. 

The elasticity of demand in highly import-dependent markets is also relatively inelas-

tic20 hence favouring cartelisation. Natural market entry barriers often exist in the gas 

sector as a result of major upfront costs for developing gas fields and constructing 

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

                                                 
16 Stephen Krasner, “Oil is the Exception”, Foreign Policy, no. 14, Spring 1974, p. 72. 
17 Karen Mingst, “Cooperation or Illusion: An Examination of the Intergovernmental Council of Copper 

Exporting Countries”, International Organization, vol. 30, no. 2, Spring 1976, p. 265. 
18 David Teece, David Sunding and Elaine Mosakowski, “Natural Resource Cartels”, in A.V. Kneese and 

J.L. Sweeney, eds., Handbook of natural resource and energy economics, vol. III,  Elsevier Science 
Publishers, 1993, p. 1132. 

19 See market overview in chapter 2 and case-relevant data in chapters 4, 5 and 6. 
20 Also see chapters 2 and the subsequent case study chapters for detailed discussion of elasticities. 
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tion partly exists among GECF members since a number of them are also members of 

the Organisation of Petroleum Exporting Countries (OPEC).21 

Cooperative producer conduct faces a series of external and internal procedural 

issues as well, according to the cartel literature. Internal challenges may include agree-

ing on a schedule for production, i.e. allocating production quantities or quotas among 

members. This is the case in some but not all cartels. For example, OPEC only intro-

duced such quota-based allocation in 1982, almost two decades after its formation. Gas 

markets are not global and there is no global benchmark price as there is in the oil mar-

ket. Thus, production management is more regional and occurs on a longer-term basis, 

i.e. is more about medium-term capacity expansion decisions rather than flexible short-

term production quotas.  

A second internal challenge in cooperative producer associations is to detect and 

punish cheating, i.e. non-compliance with the cartel’s collective decisions.22 This issue 

will be explored in this thesis especially by considering the rigid market structure in gas 

markets, and how this (structural) condition is likely to reduce incentives to cheat and 

therefore may alleviate this (procedural) collective action problem often faced by car-

tels.23 An external procedural challenge is to predict and discourage non-member pro-

duction in the cartel’s market.24 Given the long-term nature of the gas market in which 

production capacity is difficult to manage in the short-term, but crucial to control in the 

long-term, it will be discussed whether the GECF’s policies and actions are effective 

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

                                                 
21 See chapter 7. 
22 Ibid. 
23 The issues of defection and cheating have been studied in particular in global, integrated and liquid 

markets such as the oil market. Gas markets are structurally different, but the increasing use of lique-
fied natural gas (LNG) transported by special tankers slowly changes the nature of gas markets in that 
they become more like the integrated global oil market. In fact, the chief economist of BP, Christoph 
Ruehl, answered in an expert discussion in 2009 the question “When do we know that the LNG mar-
ket is truly global?” by saying:  “When a global cartel emerges.” (I thank Michael Stoppard, gas ex-
pert at energy consulting firm IHS CERA for this quote.)  

24 Teece et al., 1993, p. 1131. 
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tial competitors from entering a market, but also joint policies on additional, artificial  

market entry barriers such as long-term contracts spanning decades, resale restrictions 

(also called destination clauses25) and others. 

It was argued in the section on structural conditions that shared cooperative or 

institutional experiences in the past (such as in OPEC) may expedite cooperation. As 

Krasner argued: “the greater the level of shared experience among producers, the more 

aware they will be of their mutual interdependence. Shared experience also makes it 

more likely that producers will agree on principles that enable them to allocate the bur-

den of market control.”26 That is, another structural factor, prior cooperative experiences 

by GECF members, may help alleviate especially internal procedural challenges. 

My main argument is that cooperation among GECF members partly explains 

their market power in a number of import-dependent gas markets despite the GECF’s 

weak degree of institutionalisation. A number of tasks will have to be performed to ad-

dress the core research questions and to advance this main argument in greater detail. 

First, after briefly presenting the GECF’s institutional properties in this chapter, a de-

tailed descriptive account of the GECF’s and its members’ cooperative policies and ac-

tions will be provided in the case study chapters. Second, quantitative methods—to be 

introduced in this chapter and to be explained in detail in chapter 3—will be used in 

each case to determine, on the basis of structural factors such as market concentration 

and the elasticity of gas demand, the extent to which (collusive) producer conduct27 ex-

plains market power, i.e. prices above marginal costs. A similar approach was employed 

to study cooperative behaviour in the oil market, i.e. “[the] results of cooperation [were] 

                                                 
25 Such clauses in contracts determine that gas supplies can only be sold to a certain market and the buyer 

is not allowed to resell supplies. 
26 Krasner, “Oil is the Exception”, p. 75. 
27 A non-structural, i.e. procedural factor in the CPM. 
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judged in terms of the satisfaction of the stated objectives of parties concerned.”28 The 

quantitative model—called the Conduct Parameter Method (CPM)—helps identify col-

lusive conduct among producers, but does not include openly cooperative measures 

such as the GECF members’ collective preservation of artificial  market entry barriers.29 

These phenomena—the third task—will have to be dealt with in the qualitative discus-

sion of cooperation and collusion. Fourth, the influence of the GECF will be discussed, 

i.e. whether the hypothesised collusive and cooperative conduct can be attributed to the 

members of the GECF or not. Fifth, having taken into account and discussed structural 

factors that favour cartelisation in commodity markets,30 procedural issues faced by car-

tels of both an internal (e.g. collective action problems in relation to cheating and defec-

tion) and external nature (e.g. keeping non-member production out of the market) will 

be analysed.  Sixth, issues related to the level of institutionalisation of the GECF will be 

discussed. Finally, the connection between political power and economic rents earned 

from gas will be examined.  Following the core research questions and the main argu-

ment, these hypotheses will be tested.  

First Hypothesis: Given structural and procedural conditions favouring carteli-

sation and the GECF members’ determination to protect and increase economic rents 

earned from gas exports, collusive and openly cooperative producer conduct is expected 

to be an important explanatory factor for the producers’ market power in consuming 

markets dominated by GECF suppliers. 

Second Hypothesis: Cooperation and its influence in terms of achieving high 

economic rents are expected to be specific to the GECF member states and not a general 

phenomenon among all producers. 

                                                 
28 Zuhayr Mikdashi, „Cooperation among Oil Exporting Countries with Special Reference to Arab Coun-

tries: A Political Economy Analysis”, International Organization, vol. 28, no. 1, Winter 1974, p. 19. 
29 For details see case study chapters 4 and 5. 
30 For example in the CPM. 
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Third Hypothesis: The GECF has influence on cooperative outcomes despite a 

low level of institutionalisation. This is hypothesised to be the case for two reasons. 

First, it is due to the member countries’ political commitment to the cooperative policies 

(instead of a higher degree of institutionalisation) as it secures economic rents and polit-

ical power. Second, the GECF unlike other cartels faces less severe internal procedural 

challenges such as cheating. 

Fourth Hypothesis: Cooperative effectiveness of the GECF is expected to be fa-

cilitated by a joint background of cooperative and institutional experience in other asso-

ciations such as OPEC. 

Fifth Hypothesis: Cooperation is also hypothesised to be facilitated because 

GECF members share the objective of short-term revenue maximisation from gas ex-

ports, whereas non-GECF suppliers focus on other aims, e.g. long-term revenue maxi-

misation or competitive markets with marginal cost pricing. 

Sixth Hypothesis: The regional nature of the relationship between exporting and 

importing countries and the limitations of fixed infrastructure are expected to produce 

more effective cooperative outcomes. 

Seventh Hypothesis: Cooperation within the GECF works despite the absence 

of a preponderant player (or hegemon) often needed in cartels to bear a disproportionate 

share of the various economic and political costs of cooperation. This is hypothesised to 

be the case due to structural conditions in the gas market that are both conducive to car-

telisation and alleviate (procedural) collective action problems at the same time. 

1.1.4. Motivations for this Study 

There are numerous substantive and also theoretical motivations for conducting research 

on cartelisation in the gas market with a particular focus on the GECF and its member 
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countries. Substantively, the first contribution will be to offer a better understanding of 

the GECF as an organisation and of the actions of its members, in particular with regard 

to the exercise of market power. Cooperation among GECF members will be examined 

in various ways to determine whether secret collusion and open cooperation play an im-

portant role in explaining producers’ market power in highly import-dependent gas 

markets. 

This will be a substantive contribution to the literature and it contradicts the 

conventional argument that the GECF is an ineffective organisation because of its low 

degree of institutionalisation. This argument was advanced by Hadi Hallouche31 and 

others, but these analyses usually stop at the claim that a weak organisation cannot be 

effective. This study will examine the stated objective of the GECF, look at the outcome 

(market power) and aim to establish a connection between them in order to assess the 

cooperative effectiveness of the GECF—which may exist despite the weak degree of 

institutionalisation.   

Such a detailed examination of how and why cooperative behaviour may or may 

not work will shed light on cartelisation efforts in the specific case of gas markets, 

which is important for our understanding of one of the most important energy markets 

in the world. Cartelisation both in general and in the particular case of gas has implica-

tions for economic welfare and efficiency and for political power derived from earning 

large economic rents. Moreover, there is climate change dimension to gas market cartel-

isation as well.  

Economic Welfare and Inefficiency. “Exercise of market power reduces total 

social welfare compared to perfect competition. [In] the short term, prices that are too 

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

                                                 
31 Hallouche, “The Gas Exporting Countries Forum: Is it really a Gas OPEC in the making?”, June 2006. 
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is consumed (dead-weight loss). Productive efficiency may be compromised if, as a 

consequence of distorted price levels, companies invest in techniques and gas produc-

tion, use of storage and imports that would not be viable under full competition. If, due 

to reduced competitive pressures, there is too little incentive on parties to innovate, dy-

namic inefficiency may result. As a result, total welfare is below its optimum.”32 A re-

lated argument is about distributive issues between the consumers and the producers. 

Market power allows producers to earn an economic rent at the expense of consumers, 

for example a transfer of wealth takes place from the Turkish consumer to Gazprom.  

Wealth and Political Power. States that are highly dependent on economic 

rents earned from their resource endowments prefer high prices as those higher prices 

generally increase the amount of rent earned. As a Brookings Institution report argues 

with regard to one specific example (and GECF member country): “In the end, Russia’s 

strength is garnered not from energy production, but rather from the wealth generated 

by windfall profits from high energy prices.”33 Moreover, the price level of gas affects 

the economic position and hence the political capabilities of large gas exporters and the 

way in which they deal with other countries. 

For example, Figure  1.2 shows the development of Russia’s oil and gas rents 

since the 1970s. The variations in rents earned have enormously affected Russia’s eco-

nomic and political situation. One can argue that the end of the Soviet Union was (at 

least in part) precipitated by the drastic fall in oil and gas prices in the early to mid-

1980s.34 With lower amounts of rent earned (because of low prices) and captured by the 

state (because of botched liberalisation by the Yeltsin government), Russia defaulted on 

some of its debt in 1998 and had to rely on help by the International Monetary Fund 

                                                 
32 Mulder and Zwart, „Market failures and government policies in gas markets”, p. 13. 
33 Unknown Author, “The Russian Federation”, The Brookings Foreign Policy Studies Energy Security 

Series, The Brookings Institution, October 2006, p. 4. 
34 I thank my DPhil supervisor Neil MacFarlane for this suggestion. 
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(IMF). This weakened the Russia’s political position vis-à-vis its neighbouring states 

and globally as well. 

 

Figure  1.2: Russian Oil and Gas Rents35 

 

The contrast to 2008 when Russia invaded Georgia could not have been more 

distinct. Resurgent resource rents since the early 2000s allowed Russia to expand its 

economic and political muscles.36 This is especially true because the Russian state start-

ed (re-)capturing large parts of the economic rent after Putin became president in 2000 

as Figure  1.2 shows.37 Moreover, the rents have in part been secured by resisting gas 

market liberalisation efforts in the European Union and elsewhere together with other 

GECF members. Hence, by driving efforts towards more gas market cartelisation to 

protect and to continue to earn rents, Russia is not only advancing its economic inter-

ests, but also—indirectly—its political power and interests. 

                                                 
35 Ibid., p. 8. 
36 Brookings Institution, “The Russian Federation”, p. 4. 
37 There is of course a second way of raising economic rents: controlling costs. However, raising prices is 

easier than containing costs because of structural reasons (inelastic demand) and due to the contribu-
tion of political tools such as the GECF. State-run companies, as most GECF member states’ gas 
companies are, tend to be much more inefficient and wasteful 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 economic rents earned by producers. The more 

expensive gas becomes, the less likely it is that power companies will switch from 

‘dirty’ coal-fired power plants to cleaner gas-fired power generation. Given that coal, 

gas and oil and among the most important sources of power generation, more expensive 

gas drives its consumers way from the cleanest hydrocarbon source, contributing to in-

creasing carbon emissions. This is particularly true in Germany and Japan, which are 

scaling down carbon-free nuclear power plants. Especially in those countries nuclear 

capacity is likely to be replaced by coal and gas, with coal being the cheaper alternative. 

The more expensive gas remains, the longer it takes for switching from coal to gas to 

occur.38 There is a clear link between gas pricing and climate change mitigation and car-

telisation efforts among GECF members thwarts efforts to reduce carbon emissions.  

Other Substantive Arguments. Given the detailed nature of the case studies, it 

is expected that the in-depth examinations of German, Japanese and Turkish gas mar-

kets may shed light on specific regional issues as well. This may contribute to the re-

gional studies literature on political dynamics between GECF members, non-members 

and importing countries as well. These ‘other’ substantive arguments and the preceding 

three arguments show that studying gas market cartelisation efforts by GECF is im-

portant substantively in order to better understand the economic welfare implications of 

those countries’ behaviour, to understand the implications for economic and political 

power as well as the consequences for climate change. 

Theoretical Arguments. In terms of theoretical contributions, this thesis will 

contribute to our understanding of different forms of international cooperation, includ-

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

                                                 
38 Many developed countries have started putting a price on carbon, making the dirtiest fossil fuel 

source—coal—driving up its price (which still remains below other sources though).  
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institutionalisation. Moreover, the study of the GECF’s cooperative behaviour is ex-

pected to show the distinction between secret collusion and overt cooperation in empiri-

cal reality, as opposed to just conceptual discussions of various types of cooperative ef-

forts. The (expected) interdependent relationship between such collusive and openly 

cooperative behaviours will be another contribution to the literature on types of coop-

eration. Moreover, this thesis seeks to make a contribution to the collective action litera-

ture by uncovering evidence regarding cheating and defection in commodity cartels. A 

final contribution to the literature on market power and cartelisation is expected to be 

the focus on the understudied issue of ‘artificial’ market entry barriers (MEB), which, 

through cooperation, are jointly maintained and hence contribute to producers’ pricing 

power.  

Methodological Arguments. As the literature review shows39, part of the schol-

arship on cartelisation focuses on game-theoretic models that model internal procedural 

challenges such as cheating and defection as prisoners’ dilemma-type collective action 

problems. These models focus on generality over specificity and have been employed 

successfully to a variety of cartels. Yet, as David Teece et al. in their seminal paper on 

natural resource cartels argue: “Whether cartels can solve their [internal collective ac-

tion] problems in principle is not as interesting as the question of whether they can solve 

their problems in practice.”40 In complex natural gas trade relationships it is crucial to 

understand through detailed case studies the specifics of the market. Hence abstraction 

may lead one to overlook important factors. Indeed it is not just a question of whether 

theory or practice is more “interesting” as Teece et al. argue. With natural gas, highly 

abstract studies are unlikely to productive. 

 
                                                 
39 See chapters 1 and 3. 
40 Teece et al., 1993, p. 1132. 
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1.2. Gas Producer Cooperation and the GECF 

Cooperation among exporters of natural resources has a long history. Many producers 

tried to control output and prices of diamonds, bauxite, steel and other commodities in 

international markets.41 Perhaps the most visible example in the energy sector has been 

the Organisation of Petroleum Exporting Countries (OPEC).  

 

Figure  1.3: GECF Member Countries and Observers in 2009 

 

 

 

 

 

 

 

 

 

 

 

 

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

 

Today, major gas exporting countries seek to benefit from coordinated produc-

tion and export policies and higher natural gas prices.42 In 2001, the Gas Exporting 

Countries Forum (GECF) was created by Algeria, Brunei, Indonesia, Iran, Malaysia, 

Nigeria, Oman, Qatar, Russia and Turkmenistan in response to the European Commis-

sion’s (EC) attempts at deregulation of energy markets. The GECF aims to bring to-

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

                                                 
41 A very good review of the literature on natural resource cartels can be found in: Teece et al., 1993. 
42 de Montesquiou, “Gas forum tackles how to boost falling prices”, 2010. 

Highly import-dependent natu-

ral gas consuming markets 
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interests and it has evolved from an informal forum to a comprehensive organisation 

with a charter, a bureaucratic structure and an elected secretary-general. A detailed 

overview of GECF members and attendants at GECF meetings from 2001 to 2008 can 

be found in Appendix Table 1.1. Moreover,  

Figure 1.4 shows the world’s top 15 gas reserve holders and their status regard-

ing GECF membership.  

Figure 1.4: World Proved Reserves of Natural Gas43 

Top 15 Countries as of May 2009; in tcm 

 

 

 

Approximately 73 percent of the world’s proved gas reserves are to be found in 

countries which are members of the Forum.44 Other major reserve holders that are not 

part of the GECF are Iraq, Saudi Arabia, Turkmenistan45 and the United States. The 

production figures show that between 41 and 42 percent of global natural gas produc-

tion takes place in GECF countries. A European Commission report shows that mem-

                                                 
43 Figure: author; data: Cedigaz database, 2009. 
44 Calculation based on figures in BP Statistical Review of World Energy, 2009.  
45 Turkmenistan was among the founding members in 2001, but subsequently left the GECF. 
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bers of the Forum together control about 38 percent of the gas pipeline trade and 85 per-

cent of LNG production and exports globally.46  

 

Figure  1.5: Pre-2008 Structure of the GECF47 

 

 

 

The GECF is a venue for both secret collusion and open cooperation. One of the 

institutional properties of the GECF is to facilitate the exchange of information and data 

regarding gas markets in order to help producers to coordinate their actions, which con-

tributes to avoiding unnecessary competition in their respective markets. Information 

exchange may include information on prices, contract terms and quantities concerning 

producers’ secret contracts (traditional collusion). It also, among other things, includes 

exchange of information regarding current investments and plans for capacity expan-

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

                                                 
46 A. Georgakaki, B. Kavalov and H. Petric, “Liquefied Natural Gas for Europe: Some Important Issues 

for Consideration EC report on LNG”, JRC Reference Reports, European Commission, July 2009, p. 
9. 

47 Hallouche, “The Gas Exporting Countries Forum: Is it really a Gas OPEC in the making”, p. 22. 
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ture capacity expansions to avoid creating too much capacity at the same time is, in ef-

fect, the same as artificially restricting output to drive up prices. Other issues concern-

ing more open and broader forms of cooperation include pricing mechanisms (e.g. oil-

indexation), retaining artificial market entry barriers such as long-term contracts and so 

forth. 

Figure  1.5 shows the pre-2008 organisational structure of the Gas Exporting 

Countries Forum, i.e. the structure that was in place before the December 2008 ministe-

rial meeting in Moscow.48 Specifically, it illustrates how various venues within the or-

ganisation contribute to discussion and exchanges of information at different levels. The 

case study chapters will discuss specific cooperative projects and actions that came out 

of the discussions within the GECF. 

The major focus of the analysis is on the years from 2006 to 2008, but as the 

previous sections have shown, it is useful to take into account potentially relevant 

events before (going to back to 2001, the year of the GECF’s creation) the chosen peri-

od of time for a comprehensive understanding. An important practical reason for the 

specific time frame (2006-2008) in this thesis is that comprehensive data on prices, 

marginal cost and other necessary inputs into the model are available only during that 

specific period of time for all three case studies. 

  

                                                 
48 Since the period of time being studied in this thesis is 2006 to 2008 
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1.3. Theories and Models 

1.3.1. Definitions of Cooperation and Research Question 

This research is about one particular type of behaviour by GECF member states: coop-

eration. Two different aspects will be analysed. First, different types of cooperation—

including scope and depth—will be identified. Second, the effectiveness of this coop-

erative behaviour, i.e. whether it contributes to exporters’ market power—will be exam-

ined.49 

 A brief definition of cooperation in the international relations context is neces-

sary. (A detailed discussion of relevant IR theory will be provided in Chapter 3.) Ac-

cording to Helen Milner, there is widespread agreement50 on the definition of coopera-

tion developed by Axelrod and Keohane. They state that “cooperation occurs when ac-

tors adjust their behaviour to the actual or anticipated preferences of others.”51 Keo-

hane’s more formal definition is: 

Intergovernmental cooperation takes place when the policies actually fol-
lowed by one government are regarded by its partners as facilitating realisa-
tion of their own objectives, as the result of a process of policy coordina-
tion.52  

 

                                                 
49 Dag Claes, The Politics of Oil-Producer Cooperation, Westview Press, 2001, p. 5. 
50 Helen Milner, “International Theories of Cooperation among Nations: Strengths and Weaknesses”, 

World Politics, no. 44, April 1992, p. 467. 
51 Robert Axelrod and Robert Keohane, “Achieving Cooperation under Anarchy: Strategies and Institu-

tions, “ in Kenneth Oye, ed., Cooperation under Anarchy, Princeton University Press, 1986, p. 226.   
52 Robert Keohane, After hegemony: cooperation and discord in the world political economy, Princeton 

University Press, 1984, pp. 51-52. 

‘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 Wealth of Nations 

1776/1976, Book I, Ch. X, Part II, p. 144. 
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Following this general and rather broad definition of cooperation, which could be 

summarised as “mutual policy coordination to realise joint gains,” a distinction must be 

made to suit the particular focus of this research. As was alluded to in the section on the 

GECF, there are two dimensions to cooperation: secret collusion and overt cooperation. 

Openly cooperative behaviour can be observed as it usually publicised. Most natural 

resource export cartels have cooperated openly and publicly as it is not illegal for sover-

eign states to form cartels and national anti-trust authorities, e.g. in gas-importing coun-

tries, cannot prevent the national governments of gas-exporting countries from cooper-

ating. When producers get together at GECF meetings, they might not just talk about 

the management of gas supplies and agree on new initiatives and projects, but they 

might also engage in conventional collusion. That is, they could exchange secret infor-

mation on gas pricing and contract terms.53 Chapter 3 will provide a more detailed dis-

cussion of this issue and will show how the methods employed in this thesis—the con-

duct parameter model (CPM) and the qualitative empirical assessment of factors not 

included in the CPM—help distinguish between collusion and open cooperation. 

Figure  1.6 shows the whole range of variables that will be studied in each of the 

case studies, which consisting of three parts: first, a qualitative analysis; second, a quan-

titative economic study and third, an empirical assessment of all independent variables, 

especially those that are not accounted for in the quantitative model. The qualitative part 

of the analysis will investigate cooperative policies and acts (the study variable54) 

among two or more natural gas exporters that are GECF members and which have sig-

nificant market shares in import-dependent gas-consuming markets. The quantitative 

                                                 
53 Almost all natural gas supply and purchase agreements (SPA) between exporting and importing coun-

tries and the respective companies are kept strictly confidential. 
54 In statistical studies the study variable is often the dependent variable since one tries to estimate the 

average causal effect of an independent variable on the dependent variable (effect-of-cause approach). 
In this thesis, the opposite approach is chosen as will be explained below Figure 6 in this chapter and 
in more detail in chapter 3. (Also see: Mahoney and Goertz, “A Tale of Two Cultures: Contrasting Quan-
titative and Qualitative Research”, 2006, p. 239.) 
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analysis will take into account other important (structural) independent variables—such 

as price elasticity of demand and market concentration—to explain the extent to which 

cooperation is responsible for exporters’ market power. Finally, the empirical assess-

ment will put the quantitative results into a broader context by considering further inde-

pendent variables. This research hence follows the cause-of-effect approach, which re-

quires one to consider possible causes (independent variables such as cooperation and 

others) of an effect (market power). 

 

Figure  1.6: Illustration of Variables and Approaches55 

 

1.3.2. Models – International Relations and Economics 

The analytical tools and models chosen will be briefly introduced here. A much 

more detailed description and some background can be found in chapter 3. The political 

analysis is based on a taxonomy of cooperation which has been developed by the au-

thor. The taxonomy is loosely based on the classification of economic cooperation de-

veloped by Gorden de Brouwer, Arief Ramayandi and David Turvey.56 Further inspira-

tion for the classification of cooperative actions was found in Milner’s work, in which 
                                                 
55 Figure: author. 
56 Gordon de Brouwer, Arief Ramayandi and David Turvey, “Macroeconomic Linkages and Regional 

Monetary Cooperation: Steps Ahead”, Asian Economic Policy Review, vol. 1, 2006, p. 285. 
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she cites different levels of cooperative policies: “[First,] the exchange of information to 

facilitate tacit policy coordination, [second,] the negotiation of specific policy ‘deals’ on 

a one-time basis, [third,] the establishment of a set of rules guiding policy choice and 

[fourth] the surrender of national policy instruments often to form a larger policy com-

munity.”57 

Table  1.1 shows this taxonomy of cooperation among natural gas exporters 

across different forms and at different levels—including the international, bilateral and 

corporate level. There are four incremental categories of cooperation listed by column, 

including discussions, informal and formal cooperation as well as integration. These 

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

bilateral level between national governments and finally at the corporate level.  

Table  1.1: Taxonomy of Cooperation among Natural Gas Exporters58 

 
 

In each case study a detailed in-depth analysis will be carried out in order to de-

termine the extent to which gas exporting countries that are part of the GECF do in fact 

cooperate. For example, analytical tools will include comprehensive field research in 

                                                 
57 Helen Milner, Interests, Institutions and Information: Domestic Politics and International Relations, 

Princeton University Press, 1997, p. 9. 
58 Table: author. 
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relevant countries in order to gather data on prices and costs, to conduct interviews with 

diplomats, officials, scholars, energy company executives, journalists and others. 

The second analytical tool comes from the economics subfield of industrial or-

ganisation (IO). Within IO, there is an extensive body of literature on the measurement 

of market power. The approach used for the purposes of this research is based on a 

modified version of the Conduct Parameter Method (CPM).59 The CPM was formalised 

by Bresnahan60 in an effort to include firm conduct into analyses of market power. The 

traditional paradigm linked market structure (e.g. concentration) to market outcomes 

(e.g. supranatural profits as a result of market power). This causal link turned out to be 

weak in empirical studies.61  

Therefore, the CPM takes into account three sources of market power: first, firm 

conduct (from non-cooperative behaviour to perfect collusion); second, the price elastic-

ity of demand and third, the traditional market concentration measure. This CPM ap-

proach was part of an overall effort labelled New Empirical Industrial Organization 

(NEIO).62 If one defines market power as the ability of firms to set prices above the 

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

 

�� � �����
��

 

 

                                                 
59 Wanwiphang Manachotphong, “Investigating Market Power and Collusion under Demand Change: An 

Analysis of the UK Milk Market” in Essays on Applied Industrial Organisation, DPhil Thesis, Uni-
versity of Oxford, Trinity Term 2009, p. 7. 

60 Timothy Bresnahan, „Empirical Studies of Industries with Market Power” in Schmalensee and Willig, 
eds., The Handbook of Industrial Organization, North-Holland, New York, 1989. 

61 Jeffrey Perloff, Larry Karp and Amos Golan, Estimating Market Power and Strategies, Cambridge 
University Press, 2007, chapter 2. 

62 This NEIO was criticised since some economists estimated simultaneously conduct and marginal cost, 
which sometimes led to biased results. Yet, since we use observed or estimated prices, marginal cost, 
demand elasticity and market concentration and do not estimate two parameters simultaneously, the 
major criticisms of the NEIO approach do not apply here as will be explained in Chapter 3. 
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The subscript t stands for time; Ht is the Herfindahl index of market concentra-

tion63 at time t while Lt is the market-wide Lerner Index64 and θt stands for the conduct 

parameter at t. The conduct parameter θt “measures how much output of one [gas pro-

ducer] matters to the total output of the industry [in a given market].”65 The conduct pa-

rameter can range from zero to 1/H as shown in Table  1.2. A detailed explanation of the 

Conduct Parameter Model will be provided in chapter 3. 

 

 

Table  1.2: Spectrum of Possible Conduct Parameter Outcomes66 

θ = 0 θ = 1 θ = 1/H 

Perfect Competition 
Non-collusive 

oligopoly (Cournot) 
Perfect Collusion 

 

The conduct parameter method is a measurement model that allows to one esti-

mate the extent to which market power is attributable to cooperative behaviour among 

producers. Producer conduct is the residual value that can range from perfectly competi-

tive to perfectly collusive with the non-collusive oligopoly outcome falling in between. 

The CPM does not take into account the impact of market entry barriers, whose exist-

ence might overstate the conduct parameter result,67 or buyer concentration, whose ex-

istence might understate the degree of producer collusion.68 These other factors will be 

taken into account in the subsequent discussion of the CPM outcomes to put the results 

into perspective. 

                                                 
63 The Herfindahl Index equals the sum of all firms’ squared market shares. 
64 The Lerner Index is a measure of market power and calculates the price-cost-margin, which shows to 

what extent (if any) a firm is able to charge prices above its marginal cost: L=(P-MC)/P 
65 Manachotphong, 2009, p. 46. 
66 Table: author. 
67 Since the analysis of market power and producer cooperation is static, market entry of new competitors, 

which might quickly disperse producers’ market power, is not accounted for here. 
68 Buyer concentration can offset some of the market power arising producer cooperation. The conduct 

parameter might therefore understate the degree of producer cooperation.  
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The strength of the model is that it gives one an estimate of the degree of collu-

sion which is usually otherwise difficult or impossible obtain due to the mostly secret 

nature of producer collusion. The main objective of the GECF is to extract the maxi-

mum value (i.e. economic rent) from natural gas exports, which is why the assumption 

of profit-maximisation, which is critical to the CPM, can be made.  

The CPM was developed for one set of actors (firms) and will be employed in 

this thesis to study the behaviour another set of actors (states and state-owned firms that 

are very closely linked in almost all cases). This has been done before on a number of 

occasions. Various academics have used the CPM or variations of the model before for 

other sets of actors including states and state-owned and-run companies. For example, 

Cynthia Lin performed a similar analysis in a study regarding OPEC’s market power.69  

Others examined market power in Russia with a similar model70 assuming that Gaz-

prom and the state (which may be almost the same thing) have the same interest: max-

imising profits and economic rents. A closely-related firm-level market power model 

was also used at the state-level (i.e. treating Gazprom and Russia interchangeably) in a 

World Bank paper.71 Other studies have done similar analyses of market power at state 

level, e.g. Mitsuru Igami’s examination of market power with the Lerner Index method 

being employed using data on market shares, cost and prices not at the firm- but the 

state-level.72  

  

                                                 
69 C.-Y. Cynthia Lin, “An Empirical Dynamic Model of OPEC and Non-OPEC”, UC Davis Working Pa-

per, 11 May 2011. Accessed on 28 June 2011: 
http://www.des.ucdavis.edu/faculty/Lin/OPEC_paper.pdf 

70 Joris Morbee and Stef Proost, “Russian Market Power on the EU Gas Market: Can Gazprom do the 
same as in Ukraine?” Working Paper, Catholic University of Louvain, 2007. Accessed on 28 June 
2011: http://www.tu-dresden.de/wwbwleeg/events/enerday/2007/Paper/MorbeeProost_paper.pdf 

71 David Tarr and Peter Thomson, “The Merits of Dual Pricing of Russian Natural Gas”, The World 
Economy, vol. 27, no. 8, August 2004. 

72 Mitsuru Igami, “Oligopoly in International Commodity Markets: The Case of Coffee Beans”, Working 
Paper, Forum for Research in Empirical International Trade, 29 July 2010; accessed 28 June 2011: 
http://www.freit.org/WorkingPapers/Papers/TradePolicyGeneral/FREIT198.pdf 
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1.4. Review of the Literature on Natural Gas Producer Cooperation  

The literature on international cooperation and cartelisation in the commodity sector has 

mainly focused on OPEC and attempts at cartelisation in other markets such as copper, 

mercury and so forth. The area of cooperation among natural gas producers, especially 

credible attempts to create an organisation that provides a venue for cooperation such as 

the GECF, has been understudied. Studying in detail attempts at (and the effectiveness 

of) cooperation and cartelisation in gas markets by using empirical data and a range of 

theoretical and analytical tools from the cooperation and commodity cartel literature 

will not only enable one to better understand the specific phenomenon of gas market 

cartelisation and the role of the GECF in this, but may also allow one to infer more gen-

eral conclusions and lessons from the specific case of gas to other commodity markets. 

The literature review will be conducted in two parts. In this chapter, a brief 

overview of the relatively scarce literature on the GECF and natural gas producer coop-

eration will be provided.  Chapter 3 will present a much more detailed review of the lit-

erature on international cooperation, on cartelisation in commodity markets with a par-

ticular focus on OPEC and an introduction to the relevant economics literature.  

First, there are some general descriptions and analyses of developments in natu-

ral gas markets that deal briefly with the gas producer cooperation and the possibility of 

a cartel. Daniel Yergin mentions in passing that an ‘association of some kind among 

LNG exporters is likely.’73 Jonathan Stern briefly considers the idea in an overview of 

the European gas market.74 The author does not rule out the possibility, but considers 

successful cartelisation unlikely. Timothy von Ochssee’s major study of gas producer 

                                                 
73 Daniel Yergin and Michael Stoppard, “The Next Prize”, Foreign Affairs, vol. 82, no. 6, 2003, p. 121. 
74 Jonathan Stern, “The New Security Environment for European Gas: Worsening Geopolitics and In-

creasing Global Competition for LNG”, Paper presented at  CESSA Conference, Cambridge, UK, p. 
16-17. Accessed on 14 April 2011: http://www.cessa.eu.com/sd_papers/wp/wp4/0401_Stern.pdf. 
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cooperation from a Russian perspective partly focuses on the GECF and generally pro-

vides a very intelligent analysis of the GECF in particular and gas producer cooperation 

in general.75 Part of von Ochssee’s thesis is focused on possible cooperative behaviour 

among gas producers in the future and is hence speculative.  

There are only very few comprehensive studies on the GECF. Hadi Hallouche, 

provides an overview of the international gas market and a wide-ranging and very de-

tailed description of the GECF as an organisation pre-2006.76 The author also includes 

analyses and predictions on potential influence that the GECF may exercise. The author 

cites the GECF’s institutional weakness as a major argument for the ineffectiveness and 

hence improbability of cartelisation and the exercise of market power. Hallouche stops 

at the seemingly obvious claim that a weak organisation cannot be effective. The argu-

ment in this thesis will contradict the conventional view that the GECF is an ineffective 

organisation because of its low degree of institutionalisation. Obindah Wagbara offers a 

broad and policy-oriented introduction to the available tools a gas cartel could use.77 

Another paper, written by Monika Ehrman, an energy lawyer, provides a purely qualita-

tive general overview with a practical focus.78 David Wood offers a brief overview of 

international gas markets and asks to what extent cartelisation could be possible in the 

LNG market.79 

While there are many models addressing the issue of market power and its wel-

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

                                                 
75 Timothy von Ochssée, “The Dynamics of Gas Supply Coordination in a New World: Cooperation or 

competition between gas-exporting countries from a Russian perspective”, PhD Thesis, University of 
Groningen, 8 July 2010, p. 125; accessed 2 July 2011: 
http://dissertations.ub.rug.nl/FILES/faculties/feb/2010/t.a.boon.van.ochssee/14_thesis.pdf. 

76 Hallouche, “The Gas Exporting Countries Forum: Is it really a Gas OPEC in the making?”, 2006. 
77 Obindah Wagbara, “How would the gas exporting countries forum influence gas trade?”, Energy Poli-

cy, vol. 35, no. 2, 2007. 
78 Monika Ehrman, “Competition Is a Sin: An Evaluation of the Formation and Effects of a Natural Gas 

OPEC”, Energy Law Journal, vol. 27, no. 1, 2006. 
79 David Wood, “Could a future gas OPEC shape LNG import plans?”, Oil & Gas Journal, vol. 105, no. 

20, 2007. 
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ducted. Ruud Egging et al. note the lack of economic studies on market power and car-

telisation in natural gas markets.80  Egging et al. developed a cartel scenario in their 

global gas model. In that scenario, natural gas exporting countries could earn a su-

pranatural profit (i.e. a transfer from consumers to producers since the market price 

would exceed long-run marginal cost) of US$150 billion globally per year. In addition 

to gas consumers being overcharged by US$150 billion annually under the cartel sce-

nario, there would be an efficiency loss (deadweight loss) of about US$30 billion per 

year.81 However, that model rests on a vast number of assumptions and predictive data 

on the future development of natural gas markets. The paper is an interesting contribu-

tion and mainly a predictive effort.  

However, the more modest approach chosen for this DPhil thesis focusing on 

historical data and a few detailed case studies is likely to yield more specific and accu-

rate results. Tarr and Thomson follow such an empirical approach in their paper on the 

pricing of Russian gas.82 They estimate that Gazprom’s market power in its Western 

European export markets allows the Russian natural gas monopoly to charge its Euro-

pean customers prices that are much higher than its long-run marginal cost (LRMC).83 

They conclude that “Western European consumers would receive the benefit of paying 

US$5 to 7.5 billion less per year on their present purchases if Gazprom were to lower its 

export price [to the competitive level]. In the first instance, they could gain an additional 

US$2.5 billion from the fact that the lower gas prices would allow to switch to more gas 

consumption.”84 

                                                 
80 Ruud Egging, Franziska Holz, Christian von Hirschhausen and Steven A. Gabriel, “Representing 

GASPEC with the World Gas Model”, The Energy Journal, International Association for Energy 
Economics, vol. 30, Special I, 2009, p. 98. 

81 Egging et al., pp. 116-117. 
82 Tarr and Thomson, “The Merits of Dual Pricing of Russian Natural Gas”, 2004. 
83 Ibid., p. 1175. 
84 Ibid., p. 1186. 
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My thesis seeks to expand existing scholarship on the GECF in particular, but 

also aims to contribute to analyses of other forms of cooperation 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 of doctoral dissertations in political 

science and international relations. They include theory-proposing, theory-testing, theo-

ry-applying and literature-assessing theses.85 My research would predominantly fall in 

the theory-applying category. Within that category, there are four specific types: policy-

evaluative, historical-explanatory, historical-evaluative and predictive dissertations.86 

Mine will principally be a policy-evaluative one in the sense that the policy of coopera-

tion among certain gas exporters will be examined. The main methodological approach 

is a combination of qualitative and quantitative tools that 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, I will begin my investigation with specific cas-

es and their outcomes (observed market power) and will then “move backward” towards 

the causes (e.g. producer cooperation), thereby adopting a causes-of-effects approach to 

explanation.87 In each case study, I will employ a combination of diverse methods and 

tools from political science and economics.  

The case universe will include highly import-dependent gas-importing countries, 

which have a relatively limited number of foreign gas suppliers and inelastic demand 

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

                                                 
85 Stephen Van Evera, Guide to Methods for Students of Political Science, Cornell University Press, 1997, 

p.93. 
86 Ibid. 
87 Mahoney and Goertz, “A Tale of Two Cultures: Contrasting Quantitative and Qualitative Research”, 

2006, p. 230.  
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enabling (foreign) gas suppliers to exercise market power and hence the ability to ex-

tract economic rents. 

It is envisaged to select two cases in which cooperation among GECF members 

is possible and indeed the stated objective. A third case—the hypothesised ‘negative’ 

case—will be selected where GECF members cannot cooperate (because the country’s 

supplier base consists of less than two GECF member countries88), but where the other 

producers could still secretly cooperate (i.e. collude) to achieve market power. If the 

conduct parameter shows collusive conduct in the first two (‘positive’) cases, but non-

cooperative conduct in the ‘negative’ case, one can infer that GECF membership is pos-

sible explanatory factor for market power in the positive cases. If the CPM result shows 

collusive conduct in both the ‘positive’ and the ‘negative’ cases, GECF membership 

will be insignificant in terms of explaining market power. Hence, the case will be se-

lected on the independent variable “cooperation among GECF members” (possible in 

the first two cases, but not in the third) to determine the significance of the GECF. 

Data and Sources and Methodology.  As will be described in chapter 3, the da-

ta requirements both for the research and analysis conducted in this thesis will be signif-

icant, but manageable. If precise official data is not available, reasonable estimates from 

reliable sources will be used. If necessary, sensitivity analyses will be carried out. Field 

research trips to the countries that are subject of my case studies are essential ingredi-

ents as well. 

 

 

 

  

                                                 
88 At takes at least two GECF members to cooperate with each other. 
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1.6. Structure of Thesis 

 

This introductory chapter gave a broad overview of my research project starting with 

the thesis topic, motivations for the research and background information. Moreover, 

the core research questions, the main analytical frameworks and methodological issues 

were presented.  

Chapter 2 illustrates and analyses in detail the structure of natural gas markets. It 

will set the stage for the examination of cooperation among natural gas producers and 

exporters by discussing the fundamental structures of the natural gas trade, including the 

supply and demand sides as well as modes of transport. Moreover, major regional mar-

kets—North America, Europe and Asia Pacific—will be introduced. Finally, basic in-

formation on natural gas producer cooperation in particular and an overview of net ex-

porters and the Gas Exporting Countries Forum are to be presented. 

Chapter 3 provides a detailed theoretical and methodological background on in-

ternational cooperation, on cartelisation in commodity markets with a particular focus 

on OPEC and an introduction to the relevant economics literature. Moreover, a thor-

ough discussion of the case selection will set the stage for the in-depth case studies in 

the subsequent chapters. 

Chapter 4 contains the country case study on Turkey. The first section of this 

chapter will study the (foreign) supply side of gas producers, from the upstream and 

midstream part of the gas value chain up to the Turkish border, and the demand side, 

that is, the domestic part of the midstream component, as well as the different purposes 

for which gas is used at the downstream end of the chain. The major players on the ex-

porting side will be introduced and various political and economic factors will be de-

scribed.  The case study is to uncover to which extent prices are explained by producer 
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collusion and anti-competitive practices. To that end, the second section of the chapter 

will analyse existing evidence and patterns of cooperation among Turkey’s suppliers. 

Moreover, to gain a more thorough understanding of all relevant factors that influence 

pricing and markets one must look at other variables in addition to cooperation and col-

lusion, which will be done in sections three and four. Chapters 5 and 6 will conduct the 

same type of case studies of two other import-dependent gas markets, Japan and Ger-

many. The process is the same as before in chapter 4. 

Chapter 7 compares the quantitative and the qualitative results of the three pre-

ceding case studies in order to determine what one can learn from the cases about gas 

markets and about international cooperation and commodity cartels more generally. The 

chapter will also emphasise the connection between economic wealth and political pow-

er, discuss in depth the significance of the GECF and address the finding that the GECF 

as an organisation with a weak degree of institutionalisation is still able to achieve ef-

fective cooperative outcomes. 

Chapter 8 summarises the results of the entire thesis to draw conclusions about 

the GECF, gas markets in particular and about international cooperation and cartelisa-

tion in the natural resource sector more generally. Finally, future areas of research will 

be suggested and a brief outlook into the possible future of natural gas markets will be 

offered. 
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1.7. Appendix 

Appendix Table  1.1: GECF Members and Attendance of Meetings, 2001-2008 

 

Tehran 
2001 

Algiers 
2002 

Doha 
2003 

Cairo 
2004 

Port of 
Spain 2005 

Doha 
2007 

Moscow 
2008 

Algeria 
Brunei 

Indonesia 
Iran 

Malaysia 
Nigeria 
Oman 
Qatar 
Russia 

Turkmenistan 
Norway* 

Algeria 
Bolivia 
Brunei 
Egypt 

Indonesia 
Iran 

Libya 
Malaysia 
Nigeria 
Oman 
Qatar 
Russia 

Venezuela 

Algeria 
Brunei 
Egypt 

Indonesia 
Iran 

Libya 
Malaysia 
Nigeria 
Oman 
Qatar 
Russia 
T&T 
UAE 

Venezuela 
Norway* 

Algeria 
Brunei 
Egypt 

Indonesia 
Iran 

Libya 
Malaysia 
Nigeria 
Oman 
Qatar 
Russia 
T&T 
UAE 

Venezuela 
Norway* 

Algeria 
Brunei 
Egypt 

Eq. Guinea 
Iran 

Malaysia 
Nigeria 
Qatar 
Russia 
T&T 
UAE 

Venezuela 
Norway* 

Algeria 
Bolivia 
Egypt 

Indonesia 
Iran 

Libya 
Malaysia 
Nigeria 
Qatar 
Russia 
T&T  
UAE 

Venezuela  
Norway* 

 

Algeria 
Bolivia 
Brunei 
Egypt 

Indonesia 
Iran 

Libya 
Malaysia 
Nigeria 
Qatar 
Russia 
T&T  
UAE 

Venezuela  
Norway* 

Eq. Guinea* 
Source: Hadi Hallouche (2001-2005 meetings)89; IHS Global Insight (2007)90; Reuters (2008)91 

* means observer status / in bold: OPEC members92 

 

 

 

  

                                                 
89 Hallouche, “The Gas Exporting Countries Forum: Is it really a Gas OPEC in the making?”, 2006 , p. 

17. 
90 Unknown Author, “Gas Exporters Stop Short of Declaring a Cartel”, IHS Global Insight, 10 April 

2007.  
91 Katya Golubkova and Dmitry Zhdannikov, “Russia says gas OPEC will not set up output quotas”, Reu-

ters, 26 November 2008. 
92 OPEC website, www.opec.org/opec_web/en/about_us/25.htm; accessed 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 detailed theory and methodology sections and in 

particular for the case selection in chapter 3. The first section here shows how natural 

gas reserves and production are distributed across the world. In addition to the supply 

side, the overall demand for natural gas and its uses in the household, industrial and 

electricity generation sectors will be discussed. Moreover, since the core focus of this 

research is concerned with the international gas trade, a basic introduction to modes of 

gas transportation will be provided. The second section will discuss in greater detail the 

three major regional gas markets: North America, Europe and Asia Pacific. The third 

section offers some basic information on natural gas net exporters, on natural gas pro-

ducer cooperation in general and the Gas Exporting Countries’ 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 the current distribution of natural gas re-

serves1 and production. To consider the reserve distribution is important since it shows 

where future production can take place. The production figures show the countries 

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

                                                 
1 The term ‘reserves’ refers to the amount of natural gas 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 are an indicator of potential for production 

expansion in the future. 

Around 70 percent of the world’s natural gas reserves are located in the former 

Soviet Republics and the Middle East. Russia, Iran, and Qatar, the top three reserve 

holders, together held about 57 percent of the world’s natural gas reserves at the end of 

2008.2 Nine out of 15 largest reserve holders are members of the Gas Exporting Coun-

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

 

Figure  2.1: Natural Gas Reserves: GECF and non-GECF Countries3 

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

 

 

 

                                                 
2 Unknown Author, “International Energy Outlook 2009”, US Energy Information Administration (EIA), 

United States Department of Energy, chapter 1. Accessed on 2 September 2009: 
http://www.eia.doe.gov/oiaf/ieo/world.html. 

3 Chart: author; Data: US Energy Information Administration, May 2009. 

Russia; 47.5

Iran; 28.1

Qatar; 25.2
Saudi Arabia; 7.3

United States; 6.7

UAE; 6.1

Nigeria; 5.2

Venezuela; 4.8

Algeria; 4.5

Indonesia; 3.0

Malaysia; 2.3

Norway; 2.3

Rest of World; 

25.6

non-GECF 

countries



40 
 

According to the EIA, global natural gas reserves have mostly trended upward. 

By the end of 2008, proved gas reserves were estimated at 177 trillion cubic metres 

(tcm) or 11 percent higher than the estimate for the end of 2007.4 For 2009, geologists 

reported the largest increases in natural gas reserves in Iran and the United States with 

Iran adding approximately 1.22 tcm (or 5 percent) and the US adding 0.76 tcm, a 13 

percent year on year improvement.5 

The EIA further points out in the 2009 International Energy Outlook that “re-

serves have remained relatively flat since 2004, despite growing demand for natural gas, 

implying that, thus far, producers have been able to continue replenishing reserves suc-

cessfully with new resources over time.”6 This means that the reserves-to-production 

ratios in some regions—especially in the Middle East and Russia—are relatively fa-

vourable. The average global ratio7 is about 63 years with Europe’s and North Ameri-

ca’s estimates being low, approximately 20 and 11 years respectively,8 and with higher 

ratios for Russia (78 years), Africa (79 years) and the Middle East (more than 100 

years).9 

Major reserve holders also tend to be major producers, but vast reserve levels in 

a gas-rich country are not always matched by similarly enormous production levels—or 

not yet, that is. Today’s production figures show the dominant players in domestic and 

international markets. Figure  2.1 and Figure  2.2 reveal that the three largest reserve 

holders are also among the major producers with Russia ranking first, Iran fourth and 

Qatar eighth. Large producing countries are in some cases also large exporters, such as 

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

                                                 
4 EIA, “International Energy Outlook 2009”, chapter 1. 
5 Ibid. 
6 Ibid. 
7 The reserve-to-production ratio shows for how many more years current gas reserves would last at cur-

rent production levels. 
8 BP Statistical Review of World Energy, June 2009. 
9 EIA, “International Energy Outlook 2009”, chapter 1. 
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minor exporters such as the United States and Iran. (There will be a more detailed anal-

ysis of export and imports in sections 2 and 3.) Russia therefore is the world’s largest 

reserve holder, the world’s largest producer and also exporter of natural gas. Figure  2.2 

also indicates which of the top 20 producing countries are members of the GECF.   

Figure  2.2: World Natural Gas Production in 200810 

Top 20 Countries; in bcm 

 
 
 

These global figures show the distribution and magnitude of natural gas reserves 

and production. However, since most of the natural gas trade is still regional in nature, 

this overview does not tell the entire story. A closer look at the major regional markets, 

including North America, Europe and Asia Pacific, is therefore merited. Section 2 of 

this chapter provides this analysis and explores the different characteristics of these 

markets. Having looked at the global supply side figures, the following section exam-

ines the demand side in general terms. 

 

                                                 
10 Chart: author; data: BP Statistical Review of World Energy, June 2009. 
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2.1.2. Demand and Types of Use 

Among various sources of energy—and especially among hydrocarbons—natural gas is 

often considered a preferred type of fuel due to its desirable properties. Natural gas 

burns more cleanly than oil and coal, causing almost no local pollution. Moreover, gas 

emits significantly less CO2 than the other two hydrocarbon sources. This is considered 

important as concerns about climate change gain more prominence in energy policy de-

bates. Furthermore, natural gas is much cheaper than most forms of renewable energy.  

Since gas is cleaner than most traditional sources of primary energy and cheaper 

than renewables, it is often considered the most important transition fuel towards a low-

carbon energy future in the coming decades. Hence, demand for gas has grown steadily 

and strongly since the 1980s, as Figure  2.3 demonstrates. 

Natural gas can be used for many purposes such as domestic heating and cook-

ing, power generation and in engines and fuel cells. Gas consumption is usually divided 

into three major categories: household use, power generation and industrial use. In 

households, consumers use gas mainly for cooking and heating and hence as a substitute 

for electricity or other liquid and solid fuels. 

Using gas for electricity generation has become more and more widespread 

since emissions of CO2 and other toxic gases are significantly lower than for oil and in 

especially coal. Gas-fired power plants are flexible regarding output and provide elec-

tricity for industry, households and offices. The industrial sector consumes gas for ex-

ample in the chemical industry in order to produce fertilisers. In addition to all these 

various uses, natural gas can serve as a fuel in cars and public transportation systems 

such as buses. The use of gas in those different sectors varies significantly among coun-

tries. 
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Figure 2.3: Natural Gas Consumption by Region, in bcm11 

 

 

 

It is important to note for the purposes of this dissertation that gas demand will 

react differently to price changes depending on the type of consumption. The concept of 

price elasticity, which will be explored in greater detail in chapter 3, describes consum-

ers’ sensitivity to price changes. In brief, economic theory has two important arguments 

about the price elasticity of demand. First, as prices rise the quantity of gas demanded 

will fall, holding constant all other factors. Second, consumers’ demand for gas (and 

energy in general) is less price-sensitive than the demand for a large number of other 

products and services.12 In the household sector where gas is used for heating and cook-

ing, gas demand tends to be particularly inelastic, meaning that consumers are unlikely 

to dramatically reduce gas used for heating (especially during winter time) even if pric-

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

                                                 
11 Chart: author; data: BP Statistical Review of World Energy, June 2009. 
12 Mark Bernstein and James Griffin, “Regional Differences in the Price-Elasticity of Demand For Ener-

gy”, RAND Technical Report, Santa Monica, 2005, p. 2. 
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cause energy companies can switch to coal relatively easily and in some cases to nuclear 

or renewable energy too. The EIA expects continuing and strong growth of natural gas 

demand in the coming decades, especially in the electricity generation sector. The EIA’s 

reference case predicts a total increase in natural gas consumption of 1.6 percent per 

year on average, from 2943 bcm in 2006 to 4330 bcm in 2030.13 

2.1.3. Modes of Transport 

Natural gas can be transported over long distances by two means: either via pipelines or 

in liquefied form (LNG) by special ships. Almost 90% of today’s gas is transported by 

pipeline, but the LNG market is growing strongly. Since pipelines are fixed, there is lit-

tle flexibility for suppliers—since customers can only be where the pipeline is—and 

also perhaps even less flexibility for consuming markets since the supplying gas field is 

where it is. Pipelines created some mutual dependencies between suppliers and con-

sumers and kept markets largely regional.  

When constructing pipelines, economies of scale can hardly be achieved since 

costs usually rise linearly with the pipe length. Therefore, pipelines are quite capital in-

tensive and require considerable upfront investment. LNG however is generally even 

more expensive than pipeline gas. Transporting gas as LNG involves three steps as Fig-

ure  2.4 shows. First, the liquefaction, which takes place in the producing country, is the 

most expensive part of the process. In order to ship the LNG, special tankers are needed, 

which make up about 30 to 40 percent of the costs for transportation.14 If the gas is not 

sold under long-term contracts, then the LNG shipment can be received by any consum-

ing that has a regasification terminal. In terms of cost structure, the fixed costs are rela-
                                                 
13 EIA, “International Energy Outlook 2009”, chapter 1. 
14 Thomas Palm, “The future of LNG in Europe and the potential impact on the market power of the gas 

suppliers”, Master’s Thesis, Norwegian School of Economics and Business Administration, May 
2007, p. 12. Accessed on 2 September 2009:  
http://bora.nhh.no/bitstream/2330/1610/1/Palm%20Thomas%202007.pdf. 
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tively high, but overall LNG transportation costs rise much more slowly with distance 

in comparison to piped gas. Hence, LNG is comparatively much more expensive to 

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

 

Figure 2.4: The Natural Gas Export Chain15 

 

 

 

More so than other forms of hydrocarbon energy, natural gas is difficult and ex-

pensive to transport and store in gaseous form due to its relatively low energy density.16 

The volume of natural gas can be reduced to 1/600 of its gaseous form if it is liquefied 

(LNG), but as indicated before this process is also very costly. Hence, transportation 

and storage of gas are relatively more problematic and expensive compared to oil or 

coal, both of which can easily and cheaply be put on ships or trains. Investments in nat-

ural gas pipelines and LNG facilities— including the liquefaction train, the special LNG 

tankers and the regasification terminals—therefore involve huge amounts of sunk 

costs.17 As LNG grows strongly, economies of scale make it relatively more competi-

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

                                                 
15 Illustration: author. 
16 Energy density refers to the mass or volume of an energy store to its stored energy or, put simply, ener-

gy contained per unit volume of space. 
17 Sunk costs, as defined in economics, are costs that are irrecoverable once incurred. 
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form of transport in one to two decades. This would create a global gas market very 

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

 

This section will disaggregate some of the global figures and perspectives presented 

above. While a general overview is important and the politics and economics of natural 

gas share some common global characteristics, the markets are still quite regional. Es-

pecially for the purposes of this dissertation, a distinction among markets must be made 

in order to identify the relevant case universe, which is the basis for chapter 3. There are 

three major regional markets for natural gas: North America, 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 two important players. Both Canada and 

the United States developed their gas markets based on the availability of domestic re-

sources. The international gas trade in North America until the beginning of the 21st 

century was limited to exports from Canada to the US. In the past few years the United 

States has begun to import LNG from other sources as well.18  

North America’s gas production is sourced from many small- and medium-sized 

gas fields, which makes the domestic market more flexible and competitive than other 

markets that rely on few super-giant fields with very few instead of a multitude of pro-

ducers. Private energy companies rather than state-run energy monopolies compete in a 

liberalised and liquid market. This led to a commoditisation of natural gas production 

and marketing within the US and Canada. Gas is traded at various exchanges and hubs, 

such as the Henry Hub in Louisiana (spot market) and the New York Mercantile Ex-

                                                 
18 Unknown Author, “Putting a Price on Energy: International Pricing Mechanism for Oil and Gas”, En-

ergy Charter Secretariat, 2007, p. 12. 
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change (futures trading).19 The structure of the market and its competitiveness makes 

the exercise of market power—either by domestic producers or dominant foreign pro-

ducers—relatively difficult.  

Canada produces much more gas than it consumes. The country is therefore the 

world’s third largest net exporter in 2008. Most of these exports stay within North 

America and go to the US. While the actual quantities of gas imported from Canada 

sound large in comparison to traded volumes on other continents, the United States’ net 

gas imports account for only 13% of its gas consumption. This means the US is one of 

the least dependent gas importers in the world. The share of LNG imports is extremely 

small when compared to the overall market size. 

One other important development emerged in 2009. The Energy Information 

Administration revised estimates of potential (rather than proved) gas reserves sharply 

upwards. The US possesses large amounts of unconventional natural gas resources20 

some of which have been produced over the past decades, but most of which were 

deemed uneconomic until very recently. According to the EIA, “much of the increase in 

US natural gas reserves results from expanded knowledge and exploration of shale re-

sources.”21 Recent improvements in technologies such as hydraulic cracking make larg-

er amounts of unconventional gas resources economic and hence exploitable. This is a 

very important change since most reserve estimates in the US predicted that the country 

would run of exploitable gas by 2020. 

 

 

 

 

                                                 
19 Ibid., pp. 12-13. 
20 Mainly shale gas, coal bed gas and methane hydrates  
21 EIA, “International Energy Outlook 2009”, chapter 1. 
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Table  2.1: Characteristics of Regional Gas Markets in Comparison22 

 
North America and United Kingdom Continental Europe and Japan / Korea 

    

1. development based on own resources; 

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

    

2. supply based on small to 

medium sized gas fields 

2. supply based on imports from 

giant / super giant fields 

    

3. standardised rent taking; 

development decision by private players 

3. rent maximisation of exporting countries; 

development decision by exporting country 

    

4. demand elasticity from  

gas-to-power generation 
4. limited demand elasticity 

    

5. gas-to-gas competition but price 

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

 

These discoveries may have a significant impact on natural gas producer coop-

eration. Some say that instead of becoming an importer in the future (because of hither-

to expected declines in exploitable US resources), the US could become an exporter 

once again, provided that enough unconventional gas is available and will be developed. 

Any gas exporter in the GECF with the intention to take advantage of importers’ de-

pendence would prefer that the US remain an importer, not an exporter that can send 

LNG to import markets in Europe and Asia.  

For the purposes of this dissertation, the North American market is not very rel-

evant as an importer (despite a large absolute, but small relative share of imports) for 

those reasons: there are small gas fields, competitive and liberalised markets, huge do-

mestic production and newly discovered reserves. 

 

 

 

 

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

The European market, defined as the 27 members of the European Union plus Norway, 

Switzerland and Turkey, is very different from the North American market in many re-

spects. As Figure  2.1 at the beginning of this chapter shows, there is not a single Euro-

pean country among the 15 largest reserve holders of natural gas. Moreover, Figure  2.2 

demonstrates that there are only two EU member states—the Netherlands and the UK—

and a third European country, Norway, among the global top 20 gas producers. The re-

serves of those countries are depleting rapidly at current production levels, which con-

tributes to concerns about future gas supplies and prices in Europe. The global reserves-

to-production ratio for gas is about 60 years, but it is much lower for the few remaining 

European producers (24 years).23  

Hence, within Europe, the UK and the Netherlands are the only EU members 

with significant resources and competitive domestic gas markets. Much of the rest of 

the European Union’s gas grid is highly dependent on imports rather than domestic pro-

duction and on super-giant gas fields rather than the small and medium-size fields to be 

found in the US. According to a report by the Energy Charter Secretariat, “the find of 

the super-giant Groningen gas field in the Netherlands in 1961 triggered the develop-

ment of an import-based gas industry in the then European Community (the Nether-

lands, Belgium, Luxembourg, Germany, France and Italy) plus Switzerland.”24 More 

specifically, gas supplied to the EU come largely from eight super giant fields: the Rus-

sian fields Yamburg, Urengoy and Medvezhye, and after 2000 also Zapolyarnoye, Gro-

ningen in the Netherlands, Hassi R’Mel in Algeria and Troll in Norway.25  

                                                 
23 Ruud Egging, Franziska Holz, Christian von Hirschhausen and Steven A. Gabriel, “Representing 

GASPEC with the World Gas Model”, The Energy Journal, International Association for Energy 
Economics, vol. 30, Special I, 2009, p. 98. 

24 Energy Charter Secretariat, “Putting a Price on Energy”, p. 23. 
25 Ibid., p. 100. 
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According to BP energy statistics, total gas production in European Union coun-

tries was about 184 bcm, or 6% of the global amount, in 2008.26 Production levels for 

individual EU countries in 2008 were as follows: United Kingdom 70 bcm, the Nether-

lands 68 bcm, Germany 13 bcm, Romania 12 bcm, Denmark 10 bcm, Italy 8 bcm and 

Poland 4 bcm. Of the total Russian production of 602 bcm about 125 are exported to the 

EU, while Norway exports 93 of its 99 bcm gas production. Finally, about 35 bcm of 

Algeria’s total production of 87 bcm are exported to the EU.27 Hence, as the numbers 

above and Figure  2.5 indicate, the European Union depends for more than half of its 

consumption on three large gas-exporting countries: Algeria, Norway and Russia. 

Figure  2.5: Gas Production and Consumption in EU-2728 

from 1980 to 2008, in bcm 

 

 

Import dependence, according to various estimates and forecast, will continue to 

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

                                                 
26 BP Statistical Review of World Energy, June 2009. 
27 Ibid. 
28 Chart: author; data: BP Statistical Review of World Energy, June 2009. 
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natural gas as a relatively clean transition fuel in particular coupled with declining ‘do-

mestic’ European reserves make rising import shares virtually inevitable. Neighbouring 

Russia’s reserves on the contrary are ten times as big as the reserves of the EU-27 and 

Norway combined and five times the reserves of EU-27, Norway and Algeria taken to-

gether.29  

The European Commission predicts in its ‘business as usual’ scenario that Eu-

rope’s import dependence will jump from about 57 percent of total EU gas consumption 

today to 84 percent in 2030. Russia will continue to play a crucial role as an exporter to 

Europe given that it already supplies about 60 percent of the EU’s non-European gas 

imports.30 The US Energy Information Administration (which defines the European 

market slightly differently, i.e. not limited to EU members) also predicts rising import 

dependence in Europe over the coming decades as can be seen in Figure  2.6. 

Figure  2.6: Natural Gas Import Forecasts until 203031 

Net Imports as % share of Total Consumption, by Market, 2006-2030

 

 

                                                 
29 Egging et al., 2009, p. 98. 
30 Joris Morbee and Stef Proost, “Russian Market Power on the EU Gas Market: What if Gazprom is Un-

reliable?”, KULeuven Energy Institute, Working Paper Series, 2008, p. 2. 
31 Chart: author; data: EIA, June 2009. 
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As indicated above, European countries overall consume much more natural gas 

than they produce. EU-27 consumption of natural gas was 490 bcm or 16 percent of 

world total consumption. Major European Union consuming countries are the UK with 

94 bcm, Germany at 82 bcm, Italy at 78 bcm, France at 44 bcm and both Spain and the 

Netherlands at 39 bcm. 

Natural gas is consumed for three major purposes in Europe: household use, 

power generation and industrial use. It is important to distinguish between these three 

different forms of utilisation for two reasons. First, the different uses vary across con-

suming countries within Europe and elsewhere. For example, the less import-driven and 

competitive a given gas market is, the more it is likely to use gas for power generation. 

Import-dependent and uncompetitive gas markets tend to use gas primarily for residen-

tial heating and industrial purposes (barring any policies that encourage the utilisation 

of gas). The second reason follows from the first. Depending on the relative importance 

of gas in different sectors, a domestic market’s demand for gas will tend to be elastic or 

inelastic. This has implications for the ability and incentive to exercise market power in 

such markets and is hence a very important factor for the ensuing economic analysis. 

Depending on which estimate one chooses and depending on how one defines 

the European market, about ¼ of Europe’s gas consumption is used for power genera-

tion.32 Natural gas is a preferred fuel for power generation especially because the CO2 

emission is much lower compared to coal, which is a traditional solid hydrocarbon fuel 

used in the electricity sector. While gas is more expensive than coal, the former is be-

coming comparatively more attractive as costs for carbon emissions associated with 

burning coal grow. 

                                                 
32 Palm, 2009, p. 29 
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While a detailed examination of gas end use is to be carried out in case studies 

later, two examples are worth mentioning. The UK as a major domestic producer of gas 

with a competitive market, typically uses gas for power generation on a large scale.33 

Another example is Spain, which is import-dependent, but nonetheless employs natural 

gas for electricity generation as result of government policies.34 Gas is also seen as an 

ideal complement to volatile renewable energy sources for generating electricity. Wind 

and solar sources can be unsteady to generate base load capacity and gas use can be 

scaled very flexibly. Hence, countries such as Germany and Spain which traditionally 

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

Table  2.2: Share of Gas Consumption met by Net Imports35 

by Importing Country, in 2008 

Country 
Consumption/ 

Net Imports 
Country 

Consumption/ 

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% 

                                                 
33 Ibid., p. 30. 
34 Ibid. 
35 Table & calculations: author; data: Cedigaz database, 2009. 
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United Kingdom 
28% 

 
 

There is an import implication as a result of this: gas used for electricity genera-

tion can relatively easily be substituted by coal or nuclear power should gas suppliers 

escalate prices or interrupt supplies. Therefore gas suppliers (especially exporters) look-

ing to derive the maximum economic rent from their resources would prefer not to de-

liver gas for the purpose of generating power. 

Finally, household use of gas for cooking and heating as well as industrial con-

sumption is widespread in continental Europe. Instead of converting natural gas as pri-

mary energy source to electricity, the gas is burnt directly for heating and cooking. ‘Di-

rect’ consumption of gas in the household and industry sectors takes up a significant 

share of Europe’s total gas consumption. The higher the share of ‘direct’ gas use in a 

given market, the less elastic demand for gas and the more susceptible the market will 

be for the exercise of market power by energy companies. The reason for this is simple: 

If a critical mass relies on gas for heating especially during winter time, demand is un-

likely to drop much in the face of price hikes. Hence, gas suppliers generally prefer to 

deliver gas to countries in which household use is dominant. This helps suppliers max-

imise the economic rent they can extract. 

While a more detailed examination of the European market is to follow in later 

chapters, it seems beneficial to disaggregate the European figures and look at one spe-

cific country-by-country comparison. The gap between consumption and production 

and the resultant need for imports in Europe became evident in Figure  2.5. Yet, statistics 

show that gas import dependence varies widely across the continent. Table  2.2 presents 

gas consuming countries and their dependence on non-domestic sources of gas in Eu-

rope, Asia and other regions. It is obvious that virtually all of the most dependent coun-
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tries are located in two regions: Europe and Asia. The share of dependence of the cate-

gory ‘Others’ is much lower in comparison, with the highest being Brazil, which itself 

produces and exports gas. 

2.2.3. Asia Pacific 

Table  2.3: Reserves, Production and Consumption in Asia-Pacific, in 200836 

 
Reserves Production Consumption 

 
tcm 

share of 

world total 
bcm 

share of 

world total 
bcm 

share of 

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 countries in Asia (excluding Russia) is 

quite varied. There are two relatively mature and established gas consumers without any 

resources: Japan and South Korea. Hence, both countries are fully dependent on im-

ports, practically all of which come in the form of LNG. Similar to most European 

states, both markets developed on the basis of imports (not domestic production) from 

large gas fields in Indonesia, Malaysia and Brunei under large long-term contracts.37 

Moreover, there are China, India, Pakistan and Thailand all of which produce most of 

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

                                                 
36 Table: Marcel Dietsch; data: BP Statistical Review of World Energy, 2009. 
37 Energy Charter Secretariat, “Putting a Price on Energy”, p. 100. 
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Yet, it is those countries that are expected to have the strongest growth in consumption 

(and import) of natural gas over the coming decades.38Australia, Indonesia and Malay-

sia produce natural gas and are net exporters. These countries mainly serve the Asia Pa-

cific market with LNG and are dominant producers in that region, but are at most mid-

size producers globally. Indonesia and Malaysia are both members of the GECF. 

While dependence on imports is an important issue for both Japan and South 

Korea, imports are unlike in Europe received as LNG not pipeline gas. In the absence of 

cooperation among natural gas exporters, this is a distinct advantage compared to Eu-

rope’s considerable dependence on pipeline gas since both countries can choose which-

ever LNG supplier they prefer.  GECF member states however controlled about 85 per-

cent of worldwide LNG production in 2007.39 Hence gas producer cooperation is likely 

to become an energy security issue for importers in Asia Pacific too.  

 

2.3. Fundamentals of Gas Producer and Exporter Cooperation 

Following a general introduction to the international gas trade and an overview of major 

regional markets, this section will present a more detailed description and data concern-

ing natural gas exporting countries, their markets and efforts at closer cooperation. As 

shown above in Figure  2.1 and Figure  2.2, the list of largest reserve holders is not mir-

rored by the table of largest producers. And the list of major natural gas net exporters 

(shown below in Figure  2.7) is somewhat different from the reserve and production 

charts. The share of exports are an important measure ‘of the dominance of countries in 

                                                 
38 Robert Larsson and Jan Leijonhielm, “Russia’s Strategic Commodities: Energy and Metals as Security 

Levers”, Defence Analysis SE-172 90, Swedish Defence Research Agency, November 2004. 
39 Unknown Author, “Liquefied Natural Gas for Europe: Some Important Issues for Consideration”, EC 

Joint Research Center, European Commission, July 2009, p. 9. 
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world markets since the market power of a country is more likely to be related to its 

share of total internationally traded gas [...] than its share of total [production].’40 

Moreover, the major reserve holders of today are the likely major producers of 

the future, depending on the extent to which gas fields can be developed. Furthermore, 

the major producers of the future will most likely be the largest exporters in the decades 

to come (depending on their own domestic consumption). Therefore, the ranking of net 

exporters as shown below must be considered in combination with the reserve figures. 

A producing country’s long-term influence on the gas market does hence depend both 

on the amount of proved reserves and on the extent to which gas production will be 

commercially viable.  

2.3.1. Major Net Exporters of Natural Gas 

 

Figure  2.7 shows major natural gas exporters according the quantity of their net exports 

in 2008. Members of the GECF dominate the ranking. This general overview, however, 

is not sufficient to understand the gas market structure and the major trade relationships. 

It is important to look in detail at the export markets of these countries in order 

to understand both market concentration and import dependence in consuming coun-

tries. Russia, Algeria and Qatar are the three largest net exporters, which are also mem-

bers of the GECF. Norway and Canada are less interesting for the purposes of this re-

search not only because they not GECF members. These two countries are also less rel-

evant since the former is running out of reserves quite rapidly and is hence likely to dis-

appear from the list of major exporters soon while the latter exports almost exclusively 

to the United States, where imports constitute only a small share of the market. 

                                                 
40 Amy Jaffe and Ron Soligo, “Market Structure in the New Gas Economy: Is Cartelization Possible?”, 

PESD Working Paper, Stanford University, May 2004. Accessed on 12 December 2009: 
http://iis-db.stanford.edu/pubs/20705/Gas_OPEC_final.pdf. 
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Figure  2.7: Natural Gas Trade: Net Exporters41 

Net Exports via Pipeline and as LNG in 2008, in bcm 

 

 

Russia and Algeria are particularly relevant for the analysis of regional coopera-

tion efforts since they both export most of their gas via pipelines. There is little flexibil-

ity in the pipeline trade; the customers can only be at some point along the pipe or at its 

end. This fixed nature of pipeline transport keeps gas markets dominated by pipelines 

regional. The trade relationships of Russia and Algeria with their exports markets hence 

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

Table  2.4 shows that Russia is the dominant or quasi-monopolist supplier in 

eleven European countries (including Turkey), if market dominance is defined as con-

tributing 40 percent or more to a country’s gas consumption. Where Russia delivers al-

most 100 percent of the gas, closer cooperation with other exporters would of course be 

virtually impossible since there are essentially no other significant suppliers. 

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

Countries' Import and Consumption Needs42 

all via pipeline, for 2008, in bcm 
 

Country 
Imports 

from Russia 

Total Net 

Imports 

Import 

Share 

Total 

Consumption 

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% 4.21 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% 

 
  

 Table  2.5 illustrates the extent to which consuming countries in Europe and Asia 

depend on Algerian natural gas. Algeria by virtue of being a smaller producer, does not 

dominate her export markets in the same way Russia does. Only Portuguese consump-

tion depends on Algerian gas up to 42 percent. In Spain and Italy the share stands at 36 

percent and 33 percent respectively. This does not constitute market dominance as de-

fined above. 

Hence, Russia enjoys an influential market position in eleven European consum-

ing countries and Algeria dominates the Portuguese market. Moreover, given that some 

import-dependent markets receive supplies from Algeria and Russia, a combined market 

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

                                                 
42 Chart: author; data: Cedigaz database, 2009. 
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contributes 33 percent to the country’s consumption. Another GECF member country, 

Libya, provides an additional 13 percent of Italy’s gas consumption. This brings the to-

tal GECF market share in Italy to 78 percent. Russia’s dominant position in Greece 

could be strengthened through cooperation with Algeria, bringing the joint market share 

up to 84 percent. In the Turkish market, the three GECF members Algeria, Iran and 

Russia reach a market concentration of 93%. These cases will be particularly interesting 

for the regional cooperation analysis. 

 

Table  2.5: Share of Algerian Gas for Importing Countries’ 

Import and Consumption Needs43 

for 2008, in bcm 
 

Country 
via 

Pipeline 

via 

LNG 

Imports 

from Algeria 

Total Net 

Imports 

Import 

Share 

Total Con-

sumption 

Consumption 

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 gas market which depends on 

pipeline imports. A number of countries in the Asia-Pacific market are also highly de-

pendent on imports, yet—as mentioned in 2.3—the predominant form of transportation 

there is LNG. In theory, those countries with regasification terminals, including Japan, 

South Korea and others, could import gas from any LNG supplier in the world. In that 

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

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



62 
 

pipeline suppliers—and hence less regional. Yet, cooperation among major LNG ex-

porters would have similar effects as regional cooperation strategies by pipeline export-

ers. Given that almost all LNG exporters are members of the GECF, and having referred 

to this organisation often, it is necessary to introduce the GECF in greater detail. 

2.3.2. The Gas Exporting Countries Forum (GECF) 

The Gas Exporting Countries Forum (GECF) was created in 2001 and aims to bring to-

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

interests. There is contradictory information concerning the number of members and 

observers within the GECF. The GECF’s own website lists Algeria, Bolivia, Egypt, 

Equatorial Guinea, Iran, Libya, Nigeria, Qatar, Russia, Trinidad and Tobago and Vene-

zuela as members. Kazakhstan and Norway have observer status in GECF meetings, 

according the same website.44 Since the website appears to be out of date, other reputa-

ble sources ought to be consulted. The US Energy Information Administration along 

with other sources45 list Brunei, Indonesia, Malaysia and the United Arab Emirates as 

members as well.46 In addition to the two observers listed on the GECF website (and 

mentioned above), it is reported that the Netherlands were granted observer status in 

2009.47   

Appendix Figure 1 shows all GECF member states and countries with observer 

status on a world map. This map would be quite similar to a map showing the world’s 

                                                 
44 GECF Secretariat, membership section of the website. Accessed on 20 September 2009: 

http://www.gecforum.org/. 
45 Garry White, “Gas exporters create new group as Putin warns "cheap" prices at an end”, The Daily Tel-

egraph, 23 December 2008.  
46 Unknown Author, “Gas Exporting Countries Forum: What Is GECF and What Is Its Objective?”, in 

International Energy Outlook 2009, US Energy Information Administration, United States Depart-
ment of Energy, 2009. Accessed on 20 September 2009:  http://www.eia.doe.gov/oiaf/ieo/cecf.html. 

47Unknown Author, “No secretary-general for GECF”, United Press International, 1 July 2009. Accessed 
on 20 September 2009:  http://www.upi.com/Energy_Resources/2009/07/01/No-secretary-general-for-
GECF/UPI-56331246465017/. 
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largest gas reserve holders. Approximately 73 percent of the world’s proved gas re-

serves are to be found in countries which are members of the Forum.48 Other major re-

serve holders that are not part of the GECF are Iraq, Saudi Arabia, Turkmenistan and 

the United States. The production figures show that between 41 and 42 percent of global 

natural gas production takes place in GECF countries.49 A European Commission report 

shows that members of the Forum together control about 38 percent of the gas pipeline 

trade and 85 percent of LNG production and exports globally.50 A perhaps surprising 

fact is that Iran and Venezuela, two of the GECF’s most enthusiastic members, are not 

(net) exporters of natural gas themselves at present.51 However, they are major gas pro-

ducing countries and given the distribution of gas reserves, their production and export 

capacity is likely to grow significantly. 

 GECF members have held meetings usually once a year at the ministerial level. 

The Forum had no formal structure, no membership requirements and fees and no secre-

tariat until late 2008. Yet, the members agreed on the overall objectives of the Forum. 

First, the GECF works towards measures aimed at maximising the value member coun-

tries can derive from their gas reserves. Second, GECF members are to exchange views 

and information on project development, supply and demand balances, exploration, 

production and transportation costs, etc.52 An EIA report points out that the “most sig-

nificant development for GECF in 2008 was its adoption of a formal charter at its Sev-

enth Ministerial Meeting in Russia in December. [...] The Forum agreed to establish 

permanent headquarters in Doha, Qatar and adopted a charter formalizing its goals.”53 

                                                 
48 Calculation based on figures in BP Statistical Review of World Energy, 2009.  
49 Ibid. 
50 A. Georgakaki, B. Kavalov and H. Petric, “Liquefied Natural Gas for Europe: Some Important Issues 

for Consideration EC report on LNG”, JRC Reference Reports, European Commission, July 2009, p. 
9. 

51 Data from BP Statistical Review of World Energy, 2009. 
52 EIA, “Gas Exporting Countries Forum: What Is GECF and What Is Its Objective?”, 2009. 
53 Ibid. 
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Figure  2.8: Gas Importers’ Dependence on GECF Suppliers54 

Share of Net Gas Imports and Consumption coming from GECF Member Countries, 2008 

 

 

Figure  2.8 shows to what extent major gas consuming countries depend on 

GECF members for their net imports and consumption. This overview illustrates the 

GECF’s theoretically possible influence in import markets and perhaps overstates the 

potential market power since this calculation combines both LNG and pipeline 

transport. As indicated before, Russia and Algeria individually and collectively have 

large and dominant market shares in some European markets. The GECF’s market share 

in some cases is greater still. 

This chapter has set the stage for the examination of cooperation among natural 

gas producers and exporters. The three preceding sections considered fundamental 

structures of the natural gas trade, including the supply and demand sides as well as 

modes of transport. Moreover, major regional markets—North America, Europe and 

Asia Pacific—were introduced. Finally, basic information on natural gas producer co-

                                                 
54 Chart & calculations: author; data: Cedigaz database, 2009. 
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operation in particular and an overview of net exporters and the Gas Exporting Coun-

tries Forum were presented. 
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2.4. Appendix 

 

Appendix Figure 1: World Map showing GECF Members in 200855
 

 

Purple: GECF Member Countries; Green: GECF Observer Status 

 

                                                 
55 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 and methodological issues in chapter 1, 

this chapter will provide a much more detailed and comprehensive account of the rele-

vant literature. The issues of cartelisation and cooperative producer conduct, especially 

in the natural resources sector, have been studied extensively by both economists and 

international relations (IR) scholars. In the IR literature, some studies exclusively focus 

on cartels such as the ones by Dag Claes,1 Stephen Krasner,2 Zuhayr Mikdashi,3 Karen 

Mingst,4 Theodore Moran5 and Debora Spar.6 Other works with a focus on international 

cooperation, e.g. by Robert Keohane7 and by Helen Milner (in a journal article8 and a 

book9), also address some issues related to cartelisation. A first-rate introduction to nat-

ural resource cartels from an economics perspective can be found in a journal article by 

David Teece et al.10  

This chapter will start by surveying the IR literature on cooperation and its rela-

tion to the scholarship on cartelisation. The variables cooperation and market power 

will then be discussed as well as ways to measure the role of cooperation in terms of 

explaining market power. Following that, the main method, the conduct parameter 

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

                                                 
1 Claes, The Politics of Oil-Producer Cooperation, 2001. 
2 Krasner, “Oil is the Exception”, 1974. 
3 Mikdashi, „Cooperation among Oil Exporting Countries with Special Reference to Arab Countries: A 

Political Economy Analysis”, 1974. 
4 Mingst, “Cooperation or Illusion: An Examination of the Intergovernmental Council of Copper Export-

ing Countries”, 1976. 
5 Theodore Moran, “Managing an Oligopoly of Would-Be Sovereigns: The Dynamics of Joint Control 

and Self-Control in the International Oil Industry Past, Present, and Future”, International Organiza-
tion, vol. 41, no. 4,  Autumn 1987. 

6 Debora Spar, The cooperative edge: the internal politics of international cartels, Cornell University 
Press, 1994. 

7 Robert Keohane, After hegemony: cooperation and discord in the world political economy, Princeton 
University Press, 1984. 

8 Milner, “International Theories of Cooperation among Nations: Strengths and Weaknesses”, 1992. 
9 Milner, Interests, Instiutions and Information: Domestic Politics and International Relations, 1997. 
10 Teece et al., 1993), p. 1132. 
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will be evaluated and further details on the case study method as well as the case selec-

tion will be provided.  

3.1. Theoretical Approaches and Tools 

3.1.1. International Relations Theory and Political Context 

The study of energy resources in general and natural gas in particular are topics that fall 

between the disciplines of political science and economics. International Political Econ-

omy (IPE), an important sub-field of International Relations (IR) theory, connects both 

the political and economic dimensions that are essential to the study of this research 

subject. Much of the IPE scholarship has focused on topics such as international trade 

and monetary relations between states.11 In addition to these issue areas, a political-

economy approach appears best suited for the analysis of cooperation among natural gas 

producing and exporting states. Robert Gilpin offers a comprehensive definition of po-

litical economy, which entails: 

 

... a set of questions to be examined by means of an eclectic mixture of ana-
lytic methods and theoretical perspectives. These questions are generated by 
the interaction of the state and the market as the embodiment of politics and 
economics in the modern world. They ask how the state and its associated 
political processes affect the production and distribution of wealth and, in 
particular, how political decisions and interests influence the location of 
economic activities and the distribution of the costs and benefits of these ac-
tivities.12 
 

 

Specifically, this thesis studies how political and economic decisions influence 

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

                                                 
11 Detlef Sprinz and Yael Wolinsky, “Introduction: Methodology in International Relations Research”, in 

D. Sprinz and Y. Wolinsky, eds., Cases, Numbers, Models: International Relations Research Meth-
ods, University of Michigan Press, 2004, p. 8. 

12 Robert Gilpin, The Political Economy of International Relations, 1987, p. 9.  
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behaviour in markets are based mainly on narrowly-focused economic models—mostly 

employing abstract game theory—that often do not use empirical data nor take into ac-

count the broader context. Yet, states as actors in markets operate differently than pure-

ly economic entities such as firms. Dag Claes points out in his study on oil-producing 

states that “the rationale of states is different from the rationale of firms [since] states 

have a more complex set of interests.”13 One must therefore take into account the politi-

cal dimension, especially how considerations of political power may motivate coopera-

tive behaviour.   

Before presenting details regarding types of cooperation and ways of assessing 

the extent to which cooperative efforts explain market power, the concept itself within 

IR theory needs to be discussed. According to Helen Milner, there is widespread agree-

ment14 on the definition of cooperation developed by Axelrod and Keohane. They state 

that “cooperation occurs when actors adjust their behaviour to the actual or anticipated 

preferences of others.”15 This expression summarises Keohane’s more formal defini-

tion16 as presented in chapter 1. 

Milner argues that it is very difficult to establish an empirical classification of 

cooperative events.17 She states: “Establishing the counterfactual may pose great prob-

lems: without some process of policy coordination, would the states have behaved dif-

ferently? [...] Determining the beginning and end of an attempt at cooperation can also 

                                                 
13 Claes, The Politics of Oil-Producer Cooperation, 2001, p. 2. 
14 Milner, “International Theories of Cooperation among Nations: Strengths and Weaknesses”, 1992, p. 

467. 
15 Axelrod and Keohane, “Achieving Cooperation under Anarchy: Strategies and Institutions,” 1986, p. 

226.   
16 “Intergovernmental cooperation takes place when the policies actually followed by one government are 

regarded by its partners as facilitating realisation of their own objectives, as the result of a process of 
policy coordination.”  

17 Milner, “International Theories of Cooperation among Nations: Strengths and Weaknesses”, 1992, p. 
468. 
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be problematic. Moreover, it may not be easy to demonstrate that each side adjusted its 

policies in the expectation of gains.”18  

Keohane argues that cooperation among states should not be viewed inde-

pendently as disconnected and isolated occurrences. Instead, we should “understand pat-

terns of cooperation in the world political economy. Accordingly, we need to examine 

actors’ expectations about future patterns of interaction, their assumptions about the 

proper nature of economic arrangements, and the kinds of political activities they regard 

as legitimate. That is, we need to analyse cooperation within the context of international 

institutions.”19 

Having introduced some basic theory on cooperation, it is necessary to take a 

closer look at how this applies to the case of international institutions. A widely used 

definition describes institutions as “persistent and connected set of rules (formal and 

informal) that prescribe behavioural roles, constrain activity and shape expectations.”20 

The broad concept of international institutions includes three sub-groups as distin-

guished by Keohane, ranging from informal to formal arrangements. First, conventions 

are “informal institutions with implicit rules and understandings.” Second, regimes are 

“institutions with explicit rules agreed upon by governments.” Third, formal intergov-

ernmental organisations21 are “purposive entities [...] capable of monitoring activity and 

reacting to it and are deliberately set up and designed by states.”22 

This definition and the classification of institutions are more specific than the 

earlier definition of cooperation. Yet, Milner’s point about the difficulty of assessing the 

impact of cooperation applies to institutions as well. Given there is cooperation, it is 

difficult to establish counterfactuals that allow one to determine what the non-

                                                 
18 Ibid. 
19 Keohane, 1984, p. 56. 
20 Keohane, 1984, pp. 3-4. 
21 And transnational nongovernmental organisations. 
22 Keohane, 1984, pp. 3-4. 
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cooperative outcome would have been. Similarly, a crucial problem in “explaining the 

implications of a certain institutionalisation (formal or informal) is the counterfactual 

question what would the actors’ behaviour have been without the present institution.”23 

For the purposes of studying natural gas markets, a combination of a model from the 

field of industrial organisation and qualitative, empirical analyses of the political con-

text will help address these issues since the context in which natural gas markets operate 

is both driven by political and economic forces. 

The degree of institutionalisation of an international organisation is often con-

sidered to be an important determinant of the cooperative effectiveness of the organisa-

tion (see work for example by Richard Herrmann,24 Peter Gourevitch,25 Duncan 

Snidal26 and Stephen Walt27). Milner sees this rather differently. She argues that: “[the] 

relationship between policy coordination and cooperation is also important. Analysts 

often differ over what they mean by these terms as well as over the relationship between 

them. Policy integration, I argue, is a form of international cooperation; cooperation and 

coordination refer to the same basic phenomenon.”28 Hence positive cooperative out-

comes could also be the result of policy integration rather than higher levels of institu-

tionalisation. Successful policy integration is driven by “greater levels of commit-

ment”29 to joint policies rather than to the international institution.30 This issue will be 

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

been presented in the case study chapters 4, 5 and 6. 

                                                 
23 Claes, The Politics of Oil-Producer Cooperation, 2001, p. 139. 
24 Herrmann, “Linking Theory to Evidence in International Relations”, 2005, p. 128 
25 Gourevitch, “The Governance Problem in International Relations”, 1999, p. 140. 
26 Duncan Snidal, “Coordination vs. Prisoners’ Dilemma: Implications for International Cooperation and 

Regimes”, The American Political Science Review, vol. 79, no. 4, December 1985, p. 938. 
27 Stephen Walt, “Why alliances endure or collapse”, Survival, vol 39, no. 1, Spring 1997, p. 166. 
28 Milner, 1997, p. 8. 
29 Ibid., p.9. 
30 Milner cites different levels of cooperative policies (from low to high): “The exchange of information 

to facilitate tacit policy coordination”; “The negotiation of specific policy ‘deals’ on a one-time ba-
sis”; “The establishment of a set of rules guiding policy choice” and “The surrender of national policy 
instruments often to form a larger policy community.” (all quotes from Milner, 1997, p. 9.) 
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3.1.2. Cartel Literature 

Debora Spar connects the concepts of cooperation and cartelisation in the fol-

lowing way. “As with cooperation in general, cartels emerge from competition. They 

arise because the competitors realise they can advance their own self-interest by work-

ing with each other. Together they can dominate the market and dictate the price that 

consumers must pay. By refraining from competition, cartel members reap the rewards 

of greater stability and higher long-term profits.”31 Given significant similarities be-

tween the issue of cooperation in political science and the study of cartels,32 internation-

al relations scholars have approached and studied cartels as puzzles of cooperation in 

two different ways. First, some “translated the phenomenon of cartelisation into an im-

plicit model of international cooperation”33 drawing on game-theoretic models such as 

Snidal. Another approach of an inductive nature was used by Spar: “Rather than refer to 

deductive models of cartel behaviour, I go back to the markets themselves, looking to 

identify the concrete factors that shaped or constrained the formation of cartels.”34 Such 

an inductive approach will be used in this thesis as well by conducting detailed, empiri-

cal case studies of various gas markets.  

Chapter 1 already summarised both important structural and procedural chal-

lenges faced by cartels. It was also argued before that the structural conditions in gas 

markets are favourable due to a high degree of market concentration,35 which in each 

case study will be measured with the Herfindahl Index of market concentration. De-

mand for gas in the two regions under consideration, Europe and Asia,36 is relatively 

                                                 
31 Spar, 1994, p. 2. 
32 Ibid. 
33 Ibid. 
34 Spar, 1994, pp. 2-3. 
35 See market overview in chapter 2 and case-relevant data in chapters 4, 5 and 6. 
36 See chapter 2. Significantly import-dependent markets in 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 cartelisation. Other structural factors include market 

entry barriers and a background of shared cooperation among the members of the organ-

isation.  

Empirical studies found that other markets, e.g. oil, mercury, uranium and dia-

monds, “are characterized to a greater or lesser degree by external market environments 

in which demand elasticities, as well as supply elasticities of non-members are relative-

ly low.” 37 However, “success for the cartel seems to depend on a viable internal ‘struc-

ture’ - such as the CSO in the case of diamonds, and a 'club' in the case of uranium - 

bolstered by governments in all cases. The cartels selected seem to indicate that the ex-

ternal market environment molds the outcomes associated with attempts at cartelization, 

but that internal structure also matters.” However, the need for tight internal governance 

is softened if the producers are satisfiers, as may be the case with certain OPEC produc-

ers.”38  

Hence, internal procedural issues are also considered important. Such internal 

challenges may include agreeing on a schedule for production, i.e. allocating production 

quantities or quotas among members. Another internal challenge in cooperative produc-

er associations is to detect and punish cheating, i.e. non-compliance with the cartel’s 

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

and in the ensuing comparison of results across cases in chapter 7. 

3.1.3. Methodology: Approach and Measurement of the Variables 

Measuring cooperative performance in international relations—be it in regimes 

or in more formal organisations, which can be part of regimes—is fraught with difficul-

ties, some of which are mentioned above. Following the issues Milner pointed out, in-

                                                 
37 Teece et al., 1993, p. 1164. 
38 Ibid. 
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cluding the difficulty of establishing counterfactuals to measure the impact of coopera-

tion and institutions, Gutner and Thompson proposed a new framework to look at the 

performance of international organisations.39 Performance, according to their definition 

and conceptualisation could mean both “performance” in terms of process and in terms 

of outcome as shown in Figure 3.1.40 As the next section on case studies will show, an 

outcome-based approach is adopted for the purposes of this research. In fact, it is a spe-

cific outcome—the existence of market power in gas-importing countries—that I aim to 

explain by considering various possible causes, with a particular focus on cooperation 

as one explanatory variable. 

Figure 3.1: Process- and Outcome-based Approaches41 

 

 

Case Study Methodology. While the analytical tools used within a case study 

can be diverse, case study research in international relations and political science as an 

overall approach belongs to the category of qualitative research. Mahoney and Goertz 

explain that “a core goal of qualitative research is the explanation of outcomes in indi-

vidual cases. A central purpose of research is to identify the causes of these specific 

outcomes for each and every case that falls within the scope of the theory under investi-

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

                                                 
39 Tamar Gutner and Alexander Thompson, “The politics of IO performance: A framework”, The Review 

of International Organizations, vol. 5, no. 3, 2010. 
40 Ibid., p. 229. 
41 Ibid., p. 234 
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causes, qualitative analysts adopt a ‘causes-of-effects’ approach to explanation.”42 In 

comparison with the causes-of-effects approach adopted here, the effects-of-causes ap-

proach, which is used in large-N statistical analyses, is primarily concerned with esti-

mating average effects.43 Specifically, cases of natural gas markets and trade relation-

ships will be selected in which the existence of market power is very likely or indeed a 

certainty. To what extent this market power can be explained by producer cooperation is 

the essential task of each case study. The effect (or dependent variable) in question is 

market power and the possible causes (independent variables) of this effect – with a par-

ticular focus on producer cooperation – will be examined. 

The important elements of the case studies will include the following. First, an 

in-depth qualitative analysis of cooperative behaviour that considers the political con-

text will be conducted. In particular, it will involve a detailed qualitative examination of 

the independent study variable “cooperation.” For example, analytical tools will include 

comprehensive field research in relevant countries in order to gather data on prices and 

costs, to conduct interviews with diplomats, officials, scholars, energy company execu-

tives, journalists and others. Questions that I will endeavour to answer include (but are 

not limited to): What does the GECF do as an organisation? What do the GECF mem-

bers do on a bilateral government-to-government level and on a corporate level? Is there 

much cooperation and who exactly does the “cooperating”? This will be mainly a de-

scriptive effort. 

The cause of effect approach requires one to consider other possible causes (in-

dependent variables) of the effect. However, econometric analyses to establish precise 

causality of various factors are not possible because of the small number of observa-

tions. Hence, the second part of each case study will employ an economic model from 
                                                 
42 Mahoney and Goertz, “A Tale of Two Cultures: Contrasting Quantitative and Qualitative Research”, 2006, 

p. 230.  
43 Ibid., pp. 230-231. 
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the field of Industrial Organisation to measure to what extent producer cooperation ex-

plains the existence of market power while also taking into account other possible caus-

es of high market power. That is, I will measure performance of the GECF regime by 

employing a model from the field of economics.  

The study of international relations has a long tradition of using analytical ap-

proaches from related disciplines such as law, history and economics. Maliniak and 

Tierney argue that “a large and growing proportion of the IR literature is ‘non-

paradigmatic’ – that is, theoretically inspired empirical work that does not fit neatly into one 

of the […] major paradigms.”44 This research project seeks to combine diverse methods 

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 order to gather all necessary facts, data and 

other relevant information. The specific acts of cooperation will be described in each of 

the case studies while a general overview of the factor cooperation is given here. If one 

is to study cooperation among natural gas exporters, one must determine what exactly 

constitutes acts of cooperation within the specific context of natural gas markets and 

trade relationships. As Milner pointed out, it is difficult to establish an empirical classi-

fication of cooperative events.45 Since there is no widely accepted general taxonomy, a 

classification according to degrees of cooperation has to be specific to the subject area.  

Cooperation can take various forms and span a range of activities. Therefore, a 

taxonomy of such a variety of cooperative behaviour among natural gas exporters at dif-

ferent levels—including the international, bilateral and corporate level—was presented 
                                                 
44 Daniel Maliniak and Michael Tierney, “The Study of International Organizations within (American) 

Political Science”, Paper presented at Conference on the Political Economy of International Organiza-
tions, Monte Verita, Switzerland, February 2008, p. 7. 

45 Milner, “International Theories of Cooperation among Nations: Strengths and Weaknesses”, 1992, p. p. 
468. 
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in chapter 1. The relevant categories of cooperation include discussions, informal and 

formal cooperation as well as integration, and these different types of cooperation take 

place at various levels: at the international stage, on a bilateral level between national 

governments and finally at the corporate level. 

While “discussions” may traditionally not be considered cooperative acts, they 

have the potential to contribute to mutual policy coordination46 and hence are included 

here as the weakest form of cooperation. Moreover, some explanation might be neces-

sary regarding the distinction between informal and formal cooperation. While formal 

cooperative action is binding and governed by some kind of contract or treaty, the in-

formal type of cooperation is defined as being non-binding and not governed by such 

contractual agreements.  

Furthermore, as the taxonomy shows, one must look at cooperation in the broad-

est possible way to capture cooperative acts within the broader regime. Indeed, it may 

very well turn out that a high degree of institutionalisation of the GECF is not very im-

portant, but that cooperation among GECF members works regardless. Moreover, as 

will become obvious in the case selection towards the end of this chapter, it is envisaged 

that the results of the analysis will demonstrate significant variation on the independent 

(study) variable, cooperation. The case selection will provide a more detailed discussion 

of these issues.  

3.1.5. Introducing the Dependent Variable: Market Power 

Since it is the stated objective of GECF members to maximise the value of their 

resources and to advance their economic interests through cooperation, it is necessary to 

study cooperative behaviour and to assess the extent to which it explains natural gas ex-

                                                 
46 Keohane, 1984, pp. 51-52. 
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porters’ market power. The preceding section introduced the concepts of cartelisation 

and cooperation mainly from a political science perspective. This section will present 

the economic theory approach to cooperation among producers and exporters. Moreo-

ver, while the description of cooperative policies, intentions and acts is very useful, the 

problems surrounding the measurement of cooperative performance in IR remains.  

The conduct parameter model (CPM) allows one to analyse both cooperative 

behaviour itself and to quantitatively estimate its effectiveness as well. Such estimates 

are useful and indeed necessary given that it is very difficult to obtain solid empirical 

evidence confirming that the producers in fact do cooperate. Estimates obtained from 

economic modelling also allow one to take into account not just explicit, but also antici-

patory and tacit cooperation between producers. Linking both IR and economic ap-

proaches is expected to be fruitful for the purposes of this research. This section will 

now introduce in detail the dependent variable—market power—and it will show how 

the CPM can help establish reliable estimates of how much cooperation explains the 

existence of this market power, taking into account other important factors.  

The study of market power is an important subject the field of Industrial Organi-

sation (IO).47 Economic theory shows that under competition, markets generally48 tend 

to allocate resources in such a way that overall social welfare (that is the combined eco-

nomic benefit to both producers and consumers, called producer surplus and consumer 

surplus) is maximised. Competition, over time, will eliminate supranatural profits, i.e. 

the difference between the market price and a firm’s long-run cost of production. More-
                                                 
47 There is an extensive body of literature on market power and cartelisation. Basic intermediate theory 

can be found in: Dennis Carlton and Jeffrey Perloff, Modern Industrial Organization, 4th edition, Ad-
dison Wesley (2004), chapters 3, 4, 5, 6 and 8. 

Cento Veljanovski, “The Economics of Cartels”, Finnish Competition Law Yearbook, 2006. 
 

Advanced theory and empirical applications can be found in: 
Jeffrey Perloff, Larry Karp and Amos Golan, Estimating Market Power and Strategies, Cambridge Uni-

versity Press (2007), chapters 1, 2 and 3.  
48 There are exceptions: market failure occurs when certain goods or services are mispriced by the market 

mechanism and hence will be either overprovided or underprovided. One possible remedy is regula-
tion. 
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over, under competition, no single firm will be influential enough to have an effect on 

the market price. If, however, a firm or a group of firms have market power, they are 

not price takers but instead price makers.  

Figure 3.2: Schematic Illustration of Competitive, 

Oligopoly and Monopoly/Cartel Outcomes49 

 

However, the welfare effects of oligopolies are more complicated since one must 

take strategic interaction among firms into account. In a market with only a few actors, 

firms’ output and pricing decisions are interdependent. Figure 3.2 represents very sche-

matically the underlying concept. As one moves along the diagonal curve from competi-

tion50 to oligopoly51 to monopoly/cartel,52 one can see that more producer cooperation 

leads to lower output at higher prices.  

Market power is the ability of a single company or a group of companies to in-

crease and sustain a price that is measurably above the competitive market price. Such 

market power can arise from at least three major sources, which will be discussed in de-

tail in the next section. One of those sources is anti-competitive collusion (i.e. a form of 

                                                 
49 Figure: author. 
50 With many firms. 
51 With a few non-collusive firms in the market. 
52 With one firm (a monopolist) or a group of firms (a cartel) acting as a quasi-monopoly. 
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cooperation).53 All else being equal, an increase in cooperation among producers will 

increase firms’ market power. With prices above long-run marginal cost, this reduces 

overall social welfare since the exercise of market power creates economic inefficien-

cies called deadweight losses. The exercise of market power also increases the producer 

surplus at the expense of consumers, i.e. a transfer of wealth from consumers to produc-

ers takes place.54 

Figure 3.3: Market Power of Firms55 

 

Collusion and cartels are therefore illegal in most countries with highly devel-

oped markets and sophisticated legal and institutional infrastructure. Whenever produc-

ers are caught jointly fixing prices or restricting output (to raise prices), they will be se-

verely fined. However, market power exercised by states and state-owned companies in 

export markets ultimately cannot be prohibited by national anti-trust authorities in im-

porting countries.  

The Organisation of Petroleum Exporting Countries (OPEC), one of the most 

visible international cartels, made changes to the way in which it influences the global 

oil market in the early 1980s in response to a decision by the GATT, the predecessor of 

                                                 
53 Wanwiphang Manachotphong, “Investigating Market Power and Collusion under Demand Change: An 

Analysis of the UK Milk Market” in Essays on Applied Industrial Organisation, DPhil Thesis, Uni-
versity of Oxford, Trinity Term 2009, p. 7. 

54 Carlton and Perloff, 2004, p. 91. and pp. 95-96. 
55 Illustration: author. 
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the World Trade Organisation (WTO).56 The ruling prohibited joint price-setting in in-

ternational trade and hence OPEC changed its mechanism to exercise market power to 

manipulating production quotas. Instead of agreeing to jointly set prices, a very similar 

effect of higher prices could be achieved by reducing output together. Despite these in-

ternational regulatory efforts, and unlike in a domestic context, there is no effective and 

comprehensive legal or regulatory recourse to the exercise of market power in export 

markets. 

The competitive market model—in which market power cannot exist—rests on a 

variety of assumptions, including: a large number of buyers and sellers, the absence of 

market entry barriers, perfect information, no transaction costs, profit maximisation as 

firms’ foremost objective and homogenous products. The economic analysis in this the-

sis will employ this model and consider the results as an ideal type. Some of the as-

sumptions will be relaxed in the ensuing comprehensive case study research. However, 

three assumptions need further explanation at this point. 

First, the assumption of firms as profit-maximisers is somewhat problematic 

since (partly) state-owned and -run natural gas companies are the subjects of this inves-

tigation. If a government and a company are closely intertwined, the principal economic 

activity does not necessarily seek to maximise shareholder value in the way a private 

company would do. The company’s principal objective may be to maximise the state’s 

or the government’s benefit rather than company profits. Or the company’s leadership—

often a small group of individuals with good contacts in the government—may seek to 

maximise their own short-run personal gain rather than invest in the long-term profita-

bility of the company. Ultimately, the assumption of standard profit-maximisation is 

defensible in this case for three reasons. First, if a government, partly or completely, 

                                                 
56 At the time the WTO was called the General Agreement on Tariffs and Trade (GATT). 
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owns the national natural gas company, the state is a shareholder whose profits would 

be maximised under the standard assumption. And, second, the government collects 

taxes—hence tax revenue is linked to company performance. Finally, some national gas 

companies such as Gazprom have to heavily subsidise natural gas consumption in their 

domestic market by accepting comparatively low prices. However, those companies still 

tend to be profit-maximisers in export markets in which they charge the highest possible 

price—often a multiple of the artificially low domestic price—to extract as much value 

as possible.  

Second, while the profit-maximisation principle is justifiable, two other assump-

tions need to be put into perspective to better reflect the market structure in highly im-

port-dependent gas markets. The number of sellers tends to be very low, hence favour-

ing oligopoly models rather than those presuming perfect competition. Closely linked is 

the issue of market entry. Under perfect competition there are no barriers to entry, but in 

oligopolistic markets such barriers are usually high. Therefore, while the opposing mar-

ket models of perfect competition and monopoly/cartel outcomes are theoretical ideal 

types, an oligopoly more accurately reflects natural gas trade relationships between ma-

jor exporters and importers. Furthermore, oligopolistic markets with entry barriers fa-

vour the existence and exercise of market power. More relevant details will be provided 

in the ensuing introduction to the specific model, the Conduct Parameter Method 

(CPM), employed in this research. 

The welfare implications of market power and anti-competitive market struc-

tures were mentioned briefly before. While relatively simple to estimate under the as-

sumptions of both perfect competition and monopoly, the welfare effects of oligopolies 

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

dependent.  

 

3.1.6. Measuring Market Power and Collusion in Natural Gas Markets 

There is an extensive body of literature on the measurement of market power. 

The approach used for the purposes of this research is based on a modified version of 

the Conduct Parameter Method (CPM).57 The CPM was formalised by Bresnahan58 in 

an effort to include firm conduct into analyses of market power. The traditional para-

digm linked market structure (e.g. concentration) to market outcomes (e.g. supranatural 

profits as a result of market power). This causal link turned out to be weak in empirical 

studies.59  

Therefore, the CPM includes firm conduct—from perfect competition to perfect 

collusion—and the price elasticity of demand in addition to the traditional market con-

centration measure. This approach was part of an overall effort labelled New Empirical 

Industrial Organization (NEIO). This NEIO was criticised since some economists esti-

mated simultaneously conduct and marginal cost, which sometimes led to biased re-

sults.60 Yet, since we use observed or estimated prices, marginal cost, demand elasticity 

and market concentration and do not estimate two parameters simultaneously, the major 

criticisms of the NEIO approach do not apply here. 

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

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

                                                 
57 Manachotphong, “Investigating Market Power and Collusion under Demand Change: An Analysis of 

the UK Milk Market” , 2009, p. 7. 
58 Timothy Bresnahan, “Empirical Studies of Industries with Market Power” in The Handbook of Indus-

trial Organization, Schmalensee and Willig (eds.), New York, North-Holland, 1989. 
59 Perloff et al., 2007, chapter 2. 
60 Manachotphong, “Investigating Market Power and Collusion under Demand Change: An Analysis of 

the UK Milk Market”, p. 9. 
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firms to set prices above the competitive level, then one can formalise conduct parame-

ter method as follows: The Lerner Index is defined in expression 3.1a and relates to 

market characteristics as shown in 3.1b: 
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Subscript i denotes a gas producing firm and t denotes time, Lt is the industry-

wide Lerner Index adjusted by demand elasticity, sit is a producer’s share in the gas 

market, Pt stands for price, MCit is the marginal cost, Ht denotes the Herfindahl index of 

market concentration and εt is the price elasticity of demand for natural gas in a given 

import market. The conduct parameter (sometimes also called coefficient of coopera-

tion) is symbolised by θt.
61 

The simple Lerner Index is a measure of market power. It calculates the price-

cost-margin and shows to what extent (if any) a firm is able to charge prices above its 

marginal cost: L=(P-MC)/P.  If � � 0 indicates that price equals marginal cost and the 

firm enjoys no market power. � � 1 can only be achieved by a monopolist which enjoys 

a very high degree of market power. Lerner Index estimates in oligopolistic market 

structures such as in natural gas markets lie within this closed set [0,1].  N.B. this is true 

of the simple Lerner Index, but the Lerner Index employed in the CPM above is slightly 

modified so that results will not necessarily lie within [0,1] as will become evident later. 

The Herfindahl Index equals the sum of all firms’ squared market shares and is easily 

formalised as shown below, where xi is a firm’s output and X is the total market output, 

so that s denotes the market share of firm i.: 

 

                                                 
61 The formula is based on Manachotphong, 2009, pp. 7-8. 

(3.1b) 

(3.1a) 
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Expressions 3.1a and 3.1b show that market power, i.e. firms’ ability to charge 

prices above marginal cost, comes from three sources: first, a high concentration in the 

respective market H; second, inelastic demand ε and finally, a high degree of coopera-

tion among firms θ. To measure this coefficient of cooperation θ one must gather the 

following data: market shares in order to assess concentration, elasticity of demand es-

timates and marginal cost figures.62 

Before the CPM formula employed here will be explained in greater details, a 

few words of caution are in order. First, the CPM “is built upon a static conjectural var-

iations framework, e.g. Bertrand/perfect competition, Cournot oligopoly and monopo-

ly.” 63 These are one-period frameworks in the field of industrial organisation with dif-

ferent assumptions as to how firms interact. In the Bertrand model, firms set prices ra-

ther than output. Another assumption is that firms face no capacity constraints. The out-

come of the Bertrand model is the same as under competition where price equals mar-

ginal cost.64 The Cournot model often assumes that companies produce a homogeneous 

product at constant marginal cost. Firms in the Cournot framework will base their deci-

sions on output rather than price after they have considered the possible reaction of rival 

firms. It is a non-cooperative oligopoly outcome. Prices and output levels will fall be-

tween the competitive and monopoly outcomes as illustrated in Figure  3.2.65 A monopo-

list (or a group of firms that cooperates perfectly) will maximise profits where marginal 

cost equals marginal revenue. Since a monopolist faces a different marginal revenue 

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

                                                 
62 Ibid., p. 8. 
63 Ibid., p. 10. 
64 Veljanovski, 2006, p. 16. 
65 Ibid. 

(3.2) 
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Cournot framework while the price level will be even higher.66 Since it is impossible to 

ascertain the actual decision rules of firms, i.e. which game they play in an oligopoly 

situation, these well-studied models are a solid basis for measuring market power. 

A second caveat is that the CPM does not include every possible factor that may 

influence market power. For example, market entry barriers could be a reason for firms’ 

supranatural profits.67 Manachotphong cites a case study which suggests that “the con-

duct parameter understates collusion if the threat of entry by [new] suppliers is not ac-

counted for.”68 This is something to bear in mind with regard to gas markets and it is a 

factor that will be studied subsequently in the empirical analysis of factors not consid-

ered in the model. While new pipeline gas suppliers may not enter a market easily, those 

consuming countries which possess LNG regasification terminals could receive some 

flexible, uncontracted LNG shipments from new suppliers relatively easily. While this 

possibility of LNG supplies may understate collusion among producers, the opposite 

may be true if there is concentration not just among suppliers, but also among buyers. 

These issues will of course also be addressed in the contextual analysis following the 

economic calculations in each case study. 

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

ter. The formula at which we arrive is the following: 
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Here, subscript t (as before) stands for time. Hence Ht is the Herfindahl index of 

market concentration at time t while Lt and θt are the market-wide Lerner Index and the 

conduct parameter at t. The conduct parameter θt = ∂Qt/∂qit, as defined by Manachot-

                                                 
66 Carlton and Perloff, 2004, chapter 4. 
67 Manachotphong, “Investigating Market Power and Collusion under Demand Change: An Analysis of 

the UK Milk Market”, 2009, p. 10. 
68 Ibid., p. 44. 
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phong, “measures how much output of one [gas producer] matters to the total output of 

the industry [in a given market].”69 The conduct parameter can range from zero to 1/H.  

 

Spectrum of Possible Conduct Parameter Outcomes 

θ = 0 θ = 1 θ = 1/H 

Perfect Competition 
Non-collusive 

oligopoly (Cournot) 
Perfect Collusion 

 

A conduct parameter of zero (θt = 0 = ∂Qt/∂qit) implies that an output change by 

one gas suppliers does not affect the total output in a market. If a firm changes its output 

and the total output of the industry changes by exactly the same amount, then θt = 1 = 

∂Qt/∂qit. This is the Cournot oligopoly outcome without cooperation.70 Lastly, what 

would happen if there were perfect collusion among producers?  

“An x percent increase in [a firm i’s market share] qit would result in an x per-

cent increase in the industry’s quantity [Qt].”
71 One can therefore conclude that produc-

ers have achieved perfect collusion if the conduct parameter equals θ = 1/H.  
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69 Ibid., p. 46. 
70 Ibid. 
71 Ibid. 
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This analysis—whether and to what extent collusion explains market power—

has been completed, the economic welfare implications will be considered. Prices above 

marginal cost imply both an economic efficiency (deadweight loss) and an economic 

rent that accrues to producers at the expense of consumers. 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 Parameter Method are considerable. Nat-

ural gas import prices and quantities in the importing market are necessary. Further-

more, estimates of the price elasticity of natural gas demand in the importing country 

will be needed. Moreover, the CPM analysis requires data or estimates of gas produc-

ers’ long-run marginal cost (LRMC). Price and marginal cost data allow one to calculate 

the price-cost margin or Lerner Index. Quantities of gas consumed are essential for the 

analysis of market shares and the Herfindahl Index of market concentration. Finally, the 

price elasticity of gas demand is the third important variable.  

The idea is to obtain reasonable estimates from reliable sources in cases where 

precise, official data is not available. It is, after all, better to be approximately right in-

stead of being “wrong with infinite precision.”72 In cases of approximate estimates, sen-

sitivity analyses will be carried out. 

Prices. Prices for each case study are available from various sources. The Inter-

national Energy Agency (IEA) publishes pricing data in “Energy Prices & Taxes” quar-

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

                                                 
72 Nassim Taleb, The Black Swan: The Impact of the highly Improbable, Random House, 2007, p. 74. 
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Gas Intelligence (WGI) and the consulting firm Platts also regularly publish data on 

natural gas prices. Furthermore, the German Ministry of the Economy publishes month-

ly gas price data (Monatliche Erdgasbilanz) for Europe. Moreover, the gas industry da-

tabase Cedigaz provides detailed pricing data. Finally, some academic papers and press 

reports on natural gas contracts and prices may – if appropriate care is taken – be useful. 

The appropriate sources will be consulted for each case study. 

Quantities. Market shares of natural gas producers in import-dependent coun-

tries can be calculated on the basis of widely available data from the annual BP World 

Energy Statistics and the Cedigaz database. The market shares 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, firms themselves only have a rather 

vague estimate of their own products’ marginal cost. Those who do not have access to 

firms’ internal data, face an even more delicate task concerning the estimation of mar-

ginal cost. Yet, there are a variety of MC estimates for natural gas production, e.g. con-

cerning Russia. A World Bank paper included the following cost components: 

 

Estimating Long Run Marginal Cost for Pipeline-Delivered Natural Gas 
The following components make up the calculation of the undiscounted long 
run marginal cost of natural gas: 
 
1. Exploration costs (if applicable – depends on whether production comes 

from existing proven reserves or not). 
 

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

3. Transmission costs. This includes transportation in the upstream and mid-
stream sectors up to the exporting countries’ border.  The long run mar-
ginal cost associated with trunk transmission gas lines is estimated at 
about $.../tcm per 100 km. 

 

4. Distribution costs. These costs only occur the producing country’s domes-
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tic market and are not applicable here. 
 
Source: Adapted from Tarr and Thomson.73 
 

The appropriate long-run marginal cost is in most cases composed of production 

and transportation cost. Including the transportation cost up to the importing countries’ 

borders is preferable since it enables one to better compare market power estimates 

across cases. For example, Tarr and Thomson estimated Gazprom’s average long-run 

marginal cost in 2003 to be $35 to $40 per tcm.74 

Similar analyses will have to be carried out for other producing countries and 

firms, such as Sonatrach of Algeria, the National Oil Cooperation of Libya and the Na-

tional Iranian Gas Export Company and others. The above figures for Gazprom Export 

are still fundamentally valid, but one needs to account for overall changes in production 

cost. The energy consulting firm Cambridge Energy Research Associates (now called 

IHS CERA) publishes two natural gas production cost indicators called the Upstream 

Operating Cost Index (UOCI) and the Upstream Capital Cost Index (UCCI). Hence, in-

stead of creating a completely new marginal cost estimate for Gazprom, the 2003 World 

Bank figures can be updated by applying one of those two indicators to account for cost 

inflation in the subsequent years.  

Some economic models for exhaustible natural resources maintain that a deple-

tion cost component ought to be part of the accurate long-run marginal cost estimate.75 

This would take into account the fact that non-renewable natural resources can only be 

produced once and therefore producers face a trade-off as to whether to produce a given 

unit of the resource today or in the future. However, “the size of the depletion premi-

                                                 
73 Tarr and Thomson , 2004 , p. 1181.  

Tarr and Thomson do not include transmission costs between the Russian border and the importing 
country’s border. This will be added for the purpose of this analysis. 

74 Ibid. 
75 Ibid., p. 1180. 
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um76 is inversely related to the size of the reserves. Since more than 80 years of reserves 

remain and there are prospects for new discoveries, the depletion premium would be 

close to zero in the case of Russia.”77 Tarr and Thomson add that “empirical research 

has cast doubt on whether a depletion cost should be added to the LRMC, since it has 

shown that real prices of exhaustible resources (or the value of a unit of the remaining 

resource) have not persistently increased over the past 125 years. The empirical evi-

dence has shown that new discoveries and technological progress have significantly 

mitigated the effects of finite availability of nonrenewable resources on their scarcity for 

production and consumption activities.”78 

Elasticity of natural gas demand. Apart from the market concentration and the 

Lerner Index, the conduct parameter method requires data on a product’s price elastici-

ty. “Economic theory says that as energy prices rise, the quantity of energy demanded 

will fall, holding all other factors constant. Economic theory also suggests that consum-

ers’ demand for energy is less sensitive to price changes than the demand for many oth-

er commodities. Economists define consumers’ sensitivity to price changes as a meas-

ure of price elasticity.”79 One can calculate the price elasticity of demand as follows:   

 

�( �	%∆	!
%∆	+ 

 

where %∆	! is the percentage change in quantity of natural gas demanded and 

%∆	+ is the percentage change in the natural gas price. Since �( is a ratio of two per-

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

                                                 
76 Often also called ‘user cost’ or ‘scarcity rent’ in the literature on resource economics. 
77 Tarr and Thomson, 2004, p. 1181. 
78 Tarr and Thomson, 2004, footnote no. 16, p. 1180. 
79 Mark Bernstein and James Griffin, “Regional Differences in the Price-Elasticity of Demand For Ener-

gy”, RAND Technical Report, Santa Monica, 2005, p. 2. 
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demand elasticities: inelastic and elastic. Inelastic demand ranges within absolute values 

of 0 and 1 while the elastic range starts at absolute values greater than 1. Moreover, a 

distinction is often made between short-run elasticity (defined as demand response peri-

od of one year or less) and long-run elasticity that typically includes a range from one to 

ten years.80 Elasticity estimates for each case study will be discussed in the relevant 

chapters.  

3.2. Case Selection 

Table  3.1: Share of Gas Consumption met by Net Imports81 

by Importing Country, in 2008 

Country 
Consumption/ 

Net Imports 
Country 

Consumption/ 

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% Countries highlighted bold: 

Germany 88% Large GECF market shares 

Austria 85% 

 
Poland 71% 

Romania 31% 

United Kingdom 
28% 

 

                                                 
80 Douglas Bohi, Analyzing demand behavior: a study of energy elasticities, Johns Hopkins University 

Press, Baltimore, 1981, p. 159. 
81 Table & calculations: author; data: Cedigaz database, 2009. 
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Having discussed a wide variety of theoretical and methodological issues, the fi-

nal major step is to select cases of natural gas producer cooperation. Mahoney and 

Goertz point out that “qualitative researchers usually start their research by selecting 

cases where the outcome of interest occurs (these cases are often called ‘positive’ cas-

es).” This is not unusual, they continue, since “[the] research goal is the explanation of 

particular outcomes.”82 

The first step of the process—before cases can be selected—is to define the case 

universe according to Brady and Collier.83 The case universe of ‘positive’ cases in-

cludes all possible instances of the subject under investigation. For the purpose of this 

research, that will include highly import-dependent gas-importing countries, which have 

a relatively limited number of foreign gas suppliers and inelastic demand for natural 

gas.84 In other words, the structural conditions in the cases are conducive to enabling 

(foreign) gas suppliers to exercise market power and hence the ability to extract eco-

nomic rents. Table  2.2 shows the dependence on gas imports of all major gas-

consuming countries.  

The situation of the exporters is illustrated below in Figure  2.7. The case uni-

verse includes all trade relationships in which exporters shown in Figure  2.7 have large 

market shares in the importing markets listed in Table  2.2. 

Selecting particular cases from this case universe is the second important step.85 

One must perform two tasks here. First, two ‘positive’ cases need to be selected in 

                                                 
82 Mahoney and Goertz, “A Tale of Two Cultures: Contrasting Quantitative and Qualitative Research”, 2006, 

p. 239. 
83 H.E. Brady and D. Collier, Rethinking Social Inquiry: Diverse Tools, Shared Standards, Rowman and 

Littlefield, New York, 2004, p.107. 
84 As Table 1 in Chapter 2 showed, demand is relatively inelastic in both European and East Asian gas 

consuming markets. These two regions also are the most import-dependent ones too as Table 1 in this 
chapter shows. 

85 Brady and Collier, 2004, p. 112. 
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which cooperation among GECF members is possible and indeed the stated objective.86 

This is important, because, as argued before, if one wishes to “explain certain outcomes, 

it is natural to choose cases that exhibit those outcomes.”87  

 

Figure  3.4: Natural Gas Trade: Net Exporters88 

Net Exports via Pipeline and as LNG in 2008, in bcm 

 

 

Second, in order to corroborate evidence that cooperation is in fact an important 

factor explaining the existence of market power, researchers ought to choose one or 

more “negative cases to test their theories” as well.89 The hypothesised ‘negative’ case 

will focus on a gas-importing country in which GECF members cannot cooperate,90 but 

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

                                                 
86 Two cases will be used in order to test whether cooperation among GECF members is an explanation 

for market power in more than just one instance. 
87 Mahoney and Goertz, “A Tale of Two Cultures: Contrasting Quantitative and Qualitative Research”, 2006, 

p. 239. 
88 Chart: author; data: Cedigaz database, 2009. 
89 Ibid. 
90 Because the country’s supplier base consists of less than two GECF member countries. 
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power. Should the CPM results show collusive conduct in the first two (‘positive’) cas-

es, but non-cooperative conduct in the ‘negative’ case, one can infer that GECF mem-

bership is possible explanatory factor for market power in the positive cases. If the con-

duct parameter shows collusive conduct in both the ‘positive’ and the ‘negative’ cases, 

GECF membership will be insignificant in terms of explaining market power. The case 

selection matrix in Figure  3.6 illustrates this point. 

The positive cases will be drawn from Figure  3.5, which shows those gas-

consuming markets that receive a significant share of their imports from GECF member 

countries. One can only attempt to measure whether GECF exporters achieve market 

power through their stated objective of cooperation in those trade relationship in which 

GECF exporters actually aim to cooperate. The selected cases are Turkey for the Euro-

pean market and Japan as the East Asian case.91  

Figure  3.5: Gas Importers’ Dependence on GECF Suppliers92 

Share of Net Gas Imports and Consumption coming from GECF Member Countries, 2008 

 

 

                                                 
91 Europe and East Asia is where most import-dependent gas consuming countries happen to be. 
92 Chart & calculations: author; data: Cedigaz database, 2009. 
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The negative case could be any gas consuming country, in which market power 

is expected to be prevalent, but in which GECF suppliers do not and cannot cooperate. 

The relevant ‘negative’ case here is Germany, which is to be found is Figure  3.5 as well. 

There is a significant degree of dependence on gas imports from a single GECF suppli-

er: Russia. Given the lack of other significant GECF suppliers in the German market, 

cooperation among those exporting countries cannot take place. Yet, given the existence 

of market power, there have to be credible explanations other than GECF-driven pro-

ducer cooperation. Hence, the cases will be selected on the independent variable “coop-

eration among GECF members” (possible in the first two cases, but not in the third) to 

determine the significance of the GECF. 

Figure  3.6: Case Selection Matrix93 

 

 

Two final observations concerning this case selection are necessary. First, while 

import dependence is an important energy policy issue in many Eastern European coun-

                                                 
93 Figure: author. 
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tries and while there are concerns about Russia’s political and market power in these 

countries, they are not relevant cases for this research. Russia’s gas export monopoly 

Gazprom dominates natural gas markets in Eastern European countries. If one supplier 

has close to 100 percent market share, cooperation is not possible since that supplier is 

already the quasi (or actual) monopolist.  

Second, the case selection carried out here is based on states rather than other 

units of analysis. While it is fashionable to criticise the state-centric nature of the IR lit-

erature, the approach taken seems appropriate for two reasons. The first reason is that 

the respective state and the relevant organisation exporting natural gas are closely 

linked. While one might mean Sonatrach, Gazprom and Qatar Petroleum, one might as 

well refer to Algeria, Russia and Qatar instead since the national government and those 

companies are often intricately linked and state-owned as will be shown in the detailed 

empirical description in the relevant case study chapters. Using Sonatrach and Algeria 

interchangeably is therefore not necessarily evidence for inappropriate state-centricity, 

but instead shows merely a pragmatic approach to semantics. This of course cannot be 

an excuse for vague definitions and analyses, which brings me to the second reason. 

While the case selection was carried out on the basis of states, the actual research and 

analysis will be much more detailed and diverse, including studies of the corporate lev-

el, the national government level and international organisations. Hence, potential criti-

cism of a state-centric analysis is not justified. 

This chapter concludes all preparations for the case study research. Chapter 1 

provided a general introduction to the subject matter. Chapter 2 gave an overview of 

natural gas reserves, production, trade and transportation including many relevant statis-

tics. Chapter 3 provided a detailed theoretical and methodological background as well 
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as the case selection that set the stage for the in-depth 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 follow formula (introduced as expression 

3.1. in the chapter). This expression needs some further explanation. 

�� � �	
�



+� �,-
�
+� � �����

��  

 

First, one needs to derive the equation and we will then solve for θ. Based on 

Manachotphong’s work, we assume – as stated before – that firms are profit-

maximisers.94 That means they will sell at the point where marginal costs equals mar-

ginal revenue. Under competition, price equals marginal revenue, hence firms maximise 

their profit where price equals marginal cost. 

 

 

max123
π56 �7+�7!�8 � ,-
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 Here, subscript i stands for gas producing firm and t is time, πit is for gas firm i’s 

profit at t. Being a function of Qt, the total market quantity, Pt stands for the average 

price for natural gas in a given market. The marginal cost of gas producer i at time t is 

denoted by MCit while quantity of gas delivered by gas company i at t is symbolised by 

qit. Therefore:  
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94 Manachotphong, “Investigating Market Power and Collusion under Demand Change: An Analysis of 

the UK Milk Market”, 2009. 
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The term on the left-hand side is the Lerner Index, which was introduced earlier. 

The term on the right-hand side εt is the elasticity of gas demand at t and sit is the mar-

ket share of gas firm i at time t.  
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Chapter 4   

Case Study: The Turkish Gas Market and its Suppliers 

 

4.1. Introduction and Background 

 

Turkey is one of the most interesting and relevant case studies of market power and the 

effects of producer collusion and cooperation on prices. It has a negligible amount of 

domestic gas resources and—among highly import-dependent countries—it is one of 

the larger markets as the case selection in chapter 3 showed. As Figure  4.1 shows, natu-

ral gas has become one of the most important fuels and input into power generation in 

Turkey since its consumption—and hence imports from the Soviet Union—first started 

in mid-1980s. 

Figure  4.1: Total Primary Energy Supply (2008)1 

 

*other: nuclear, hydro, geothermal, solar, combustible and renewable waste 

 

Moreover, Turkey’s natural gas market is also interesting from a geographic 

perspective and due to its prominent role in geopolitical debates on transit options for 

Middle Eastern, Caspian and Russian gas for deliveries to Europe. Turkey is surrounded 

by, and in the vicinity of, nearly all major natural gas reserve holders and many of the 

top producers in the world. Moreover, unlike gas consumers in Western Europe and 
                                                 
1 IEA Natural Gas Information 2010, IV.335. 
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North America, Turkey is also close to a large number of gas-producing countries with 

most attractive economics of gas production, i.e. lowest cost structures.  What is more, 

the distances between those producers and the Turkish border are comparatively short, 

which also keeps down another important part of the import price: transportation cost. 

Finally, another fortunate factor is Turkey’s long coastline and hence access to both the 

Black Sea and the Mediterranean, which enables the country to diversify its sources of 

gas and other forms of energy even more. Given this array of favourable circumstances, 

which many other highly import-dependent gas consuming countries lack, Turkey could 

have built (and still has the potential to build) a natural gas market with many diverse 

and competing sources of low-cost supply. Evidently, as this case study in this chapter 

will show this has not happened. Turkish import prices presented in Table  4.6 are some 

of the highest import-dependent countries face globally.  

The first section of this chapter will examine the (foreign) supply side—the up-

stream and midstream part of the gas value chain up to the Turkish border—and the 

demand side, i.e. the domestic part of the midstream component, as well as the different 

purposes for which gas is used at the downstream end of the chain. The major players 

on the exporting side will be introduced and various political and economic factors will 

be described.  The focus of this case study is to uncover to which extent prices are ex-

plained by producer collusion and anti-competitive practices. The second section will 

hence analyse existing evidence and patterns of cooperation among Turkey’s suppliers. 

However, to fully grasp the influences on pricing and markets one must look at various 

other factors apart from cooperation and collusion, which will be done in section three 

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

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

Since there has been virtually no domestic production in Turkey, one must examine the 

foreign producers and the importing arrangements Turkey has in place in order to un-

derstand the supply side. Figure  4.2 shows the geographical context in which Turkish 

natural gas trade relationships take place.  

In 1984, the Turkish government signed an intergovernmental agreement (IGA), 

which has been the dominant form of negotiating long-term natural gas agreements, 

with the Soviet Union. Two years later, the first long-term sale and purchase agreement 

of 25 years was signed between Boru Hatlari ile Petrol Tasima AS (BOTAS), Turkey’s 

state-owned pipeline company and the Russians. The total annual volume of gas deliv-

ered to Turkey from the Soviet Union in 1993, six years after the commencement of op-

erations, reached about 6 bcm.2 After the fall of the Soviet Union, the successor of the 

Ministry of Gas Industry of the Soviet Union, Gazprom, continued to expand gas deliv-

eries to Turkey. In 1997 Gazprom and BOTAS agreed to increase gas supplies by 8 bcm 

per year starting the following year as can be seen in Table  4.1. That gas would also be 

delivered via the conventional West line.3 Given strongly increasing demand for gas, 

Turkey and Russia also made a second agreement in 1997: a 25-year contract to deliver 

additional volumes of up to 16 bcm per annum through a new pipeline, to be construct-

ed on the seabed of the Black Sea.4 For this pipeline, known as Bluestream, a joint ven-

ture was established by Gazprom and ENI, the Italian gas company.  

 

                                                 
2 Tamer Çetin, “Institutional Change in the Turkish Energy Markets”, in T. Çetin, F. Yilmaz, eds., Under-

standing the Process of Economic Change in Turkey, Nova Science Publishers, 2010, p. 302. 
3 Via Ukraine, Moldova and Bulgaria, see Figure 2. 
4 Bilge Hacisalihoglu, “Turkey’s natural gas policy”, Energy Policy, no. 36, 2008, p. 1870. 
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Table  4.1: Natural Gas Sale and Purchase Agreements, 1986-20095 

Agreements 
Volume 

(bcm/year) 
Date of Signature 

Duration 

(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 natural gas sale and purchase agree-

ment with the Islamic Republic of Iran […].”6 The supply of gas was supposed to start 

at 3 bcm annually to reach 10 bcm a decade later. The first volumes of gas between the 

National Iranian Gas Export Company and BOTAS starting flowing in December 

2001.7 As can be seen in Table  4.1, Turkey and Turkmenistan signed a long-term con-

tract in 1999 to bring a significant amount from Turkmenistan’s huge gas fields to the 

Turkish market. As of the time of writing (2011), this agreement is still not operational, 

mainly due to unresolved border disputes between Turkmenistan and Azerbaijan in the 

Caspian Sea. Moreover, Gazprom has snapped up significant volumes from Turkmeni-

stan, which are sold through the Gazprom pipeline network rather than going directly 

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

                                                 
5 Graph: author; data: BOTAS Petroleum Pipeline Company, “Natural Gas Sale and Purchase Agree-

ments, 1986-2009”.  Accessed on 21 April 2011: www.botas.gov.tr. 
6 Çetin, “Institutional Change in the Turkish Energy Markets”, p. 302. 
7 Ibid. 
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supply to Turkey and Europe off the market.8 Finally, an agreement with Azerbaijan 

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

owned oil & gas company, started delivering gas from the 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.9 The pipeline (sometimes referred to “Westward pipeline”) car-

ried some of the first gas from Russia to Turkey, in particular to the Is-

tanbul and north-western region of the country. It is identified in Fig-

ure  4.2 as the red line coming from Russia via Ukraine, Moldova, Roma-

nia and Bulgaria. 
  

• The Tabriz–Ankara Pipeline connects Iranian gas fields around Tabriz 

with the Turkish capital. It was commissioned in 2001, is approximately 

2577 kilometres long and can carry up to 14bcm annually.10 It can be 

identified on the map as the solid red line running from Tabriz via Erzu-

rum to Ankara. 
 

• The Mavi Akim Pipeline  (also known as Blue Stream) has a total capac-

ity of 31 bcm per year but has been operated well below that volume 

since it was commissioned in 2003.11 It connects Dzhubga in Russia with 

the Turkish port city Samsun via a subsea pipeline on the floor of the 

Black Sea as can be seen in Figure  4.2. A second pipeline, Blue Stream II, 

may be developed right next to the existing one in the coming years. 

 

                                                 
8 China now also receives gas from Turkmenistan, but for domestic consumption rather than for (higher 

priced) resale in Turkey or in Western European markets. 
9 Unknown Author, “Turkey Country Analysis Brief”, United States Energy Information Administration 

(EIA). Accessed on 10 April 2011: http://www.eia.doe.gov/countries/cab.cfm?fips=TU. 
10 Ibid. 
11 Ibid. 
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• The Baku-Tbilisi-Erzurum Pipeline  (BTE and sometimes called South 

Caucasus Pipeline, as in Figure  4.2) is the most recent addition to Tur-

key’s pipeline infrastructure after its completion in 2006 it started deliv-

ering gas in 2007. Its capacity is close to 30bcm annually and it is 

sourced from Azerbaijan’s giant offshore Shah Deniz I field.12 Due to po-

litical conflicts and disagreements with Armenia, Turkey and Azerbaijan 

decided to take a detour and build the pipeline via Georgia 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 Marmara Ereğlisi since the 

late 1980s when it started importing LNG from Algeria. The terminal is 

next to a combined-cycle gas turbine (CCGT) power plant that is also be-

longs to BOTAS.13 A second regasification terminal, owned and operated 

by EGE GAZ, a private company, is located near the industrial city of 

Izmir and started operating in 2006.14 Both terminals are shown in 

ure  4.2 as red dots. 

 

Table  4.1 showed the agreements signed between Turkey and her various suppli-

ers. All agreements reach taken together about 67.8 bcm annually according to data 

from BOTAS. This by a long way exceeds Turkey’s actual consumption of 36.6 bcm in 

2008 for example.15 (A detailed break-down of production and consumption can be 

found in Appendix Table  4.2 of this chapter.)  Table  4.2 shows actual import quantities 

from 2007 to 2009, broken down by country of origin and mode of transport. As men-

tioned, the agreement with Turkmenistan is not operational, which explains up to 16 

bcm of the gap. However, supplies from almost every other supplier – except for Alge-

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

                                                 
12 Ibid. 
13 Unknown Author, “The Global Liquefied Natural Gas Market: Status and Outlook”, EIA Analysis Pa-

per, December 2003. Accessed on 10 April 2011: 
http://www.eia.doe.gov/oiaf/analysispaper/global/importers.html. 

14 EGE GAZ A.S., Corporate website. Accessed 5 May 2011: http://www.egegaz.com.tr/en/about.aspx. 
15 IEA “Natural Gas Information 2010”, p. 336. 
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that Turkey, expecting even stronger domestic demand, signed up for too much con-

tracted gas and now does not need the full amount. 

Table 4.2: Natural gas imports by country of origin16 

by pipeline (left)           and            by LNG (right) 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.1.3. Organisation of the Domestic Sector 

As is common in many gas-importing countries, the state has traditionally 

played an important role in negotiating trade agreements as well as running state-owned 

importing, transmission and distribution companies. Such intergovernmental agree-

ments between the exporting countries’ governments and Ankara have shaped the con-

ditions for the natural gas trade relationships of the past decades. While the overall 

framework for trading gas was agreed by governments in such IGAs (and hence inher-

ently political), the specific sale and purchase agreements between BOTAS and, e.g. 

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

                                                 
16 IEA, “Natural Gas Information 2010”, p. 338. 
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cause both BOTAS and every supplying country’s gas company are state-owned (and 

state-run) enterprises. 

Ownership and operation of gas transmission system: Transportation up to 

the Turkish border is principally the responsibility of the exporter. Once gas reaches the 

border, it is fed into BOTAS’ high pressure transmission pipeline system. ”BOTAS has 

enjoyed its monopoly rights on transmission as well since 1987. As a transmission 

company, BOTAS makes transportation contracts with importers, wholesalers, produc-

ers and exporters. It also enters into delivery contracts with producers, free consumers, 

storage companies, and other transmission companies.”17 Appendix Figure 2 of this 

chapter provides a map of the domestic gas pipeline system. 

Distribution: BOTAS delivers gas through its transmission system throughout 

Turkey. BOTAS until recently had monopoly rights not only in the transmission but al-

so largely in the distribution system, which consists of local low-pressure pipelines. In 

accordance with the Natural Gas Market Law (NGML) of May 2001, the newly created 

Energy Market Regulatory Authority (EMRA) is now issuing licenses for regional natu-

ral gas distribution. As of April 2009, there were 66 distribution companies and more 

than 50 city centres and 60 provinces in Turkey received natural gas.18 

Regulatory framework: “Within the framework of the Natural Gas Market 

Law enacted in May 2001, BOTAS's monopoly rights were abolished on natural gas 

imports, wholesales and distribution, and EMRA was established.”19 The NGML envis-

ages unbundling of the whole spectrum of the natural gas business: import, export, 

wholesale, production, distribution, transmission and storage of natural gas Law.20 BO-

                                                 
17 Çetin, “Institutional Change in the Turkish Energy Markets”, p. 300. 
18 IEA Natural Gas Information, 2010, p. VI.60. 
19 Ibid. 
20 As Çetin (2010), p. 302. explains: “The main purpose of the new law is to ‘establish a legal framework 

for developing a fair, transparent and competitive natural gas market by separating market activities 
and unbundling the BOTAS’s monopolistic structure in the market’, to reduce state role in the market, 
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TAS’s vertical value chain is also supposed to separated and the NGML mandates the 

privatisation of almost all business units. As of 2010, this is true rather de jure than de 

facto. There was widespread agreement among the experts interviewed for the purposes 

of this research in September 2010 that the liberalisation and the privatisation of the gas 

market – although very ambitious in terms of the laws passed – has hardly been put into 

practice in the nine years after the NGML was passed in 2001.21 Apart from “Shell be-

coming the distributor of some volume imported from Russia”22 in 2007 and a private-

ly-operated LNG regasification terminal in Izmir the market is still very much dominat-

ed by BOTAS. 

 

  

                                                                                                                                               
and to prepare the ground for the integration to the EU natural gas market by harmonizing regulations. 
In this context, NGML was an initial stage to introduce competition to the market and to unbundle 
vertically the market.” 

21 Interviews with Dr Filiz Katman, Dr Levent Ozgul, Professor Mustafa Aydin, Dr Tuncay Babali and a 
US goverrment official in Ankara. The full names, job titles and affiliations of the interviewees can be 
found in the references. 

22 EIA, “Turkey Country Analysis Brief”, 2011. 



113 
 

4.1.4. Consumption of Natural Gas 

Turkey is one of the fastest-growing natural gas markets in the world. Essentially all of 

this strong demand growth is met by equally rapidly growing imports. Table 4.3 illus-

trates this extraordinary demand growth. In 1987 only 0.5 bcm were consumed annual-

ly. Twenty years later, demand had risen to more than 67 times of the initial consump-

tion figure. That is an average annual growth of more than 23 percent. “Turkey began to 

use natural gas only for electricity production in 1987. In 1988, natural gas began to be 

used for residential and commercial purposes in Ankara, and continued, respectively 

with Istanbul and Bursa in 1992, and then Eskisehir and Izmit in 1996.”23 

Table 4.3: Natural Gas Demand by Sector in Mcm, 1987-200724 

 

 

 

 

                                                 
23 Mustafa Balat, “Energy consumption and economic growth in Turkey during the past two decades”, 

Energy Policy, no. 36, 2008, p. 123. 
24 Erkan Erdogdu, “A review of Turkish natural gas distribution market“, Renewable and Sustainable 

Energy Reviews, vol. 14, issue 2, February 2010, Pages 807. 
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Table 4.3 also shows that natural gas in Turkey is mainly used in power genera-

tion (about 56 percent of the total consumption in 2007) and in households for heating 

purposes (around 22 percent in 2007) as well as in industry (around 22 percent in 2007). 

Consumption growth is predicted to remain very strong since new gas-fired power 

plants and soaring electricity demand are likely to drive up gas consumption.25  

Table 4.4 offers an overview of competing sources of natural gas in power gen-

eration. It demonstrates that natural gas is the most important fuel burnt to generate 

electricity, followed by hydroelectric generation (around a quarter of the total input) and 

coal (lignite and hard coal provide approximately another quarter of the input). Oil-fired 

power generation has gone out of fashion and provides less than five percent of the total 

input into power generation along with other sources. Understanding the composition of 

the market both in terms of the sectors in which gas is burnt as well as competing fuels 

especially in power generation is important for the ensuing analysis. 

 

Table 4.4: Share of Energy Sources in Turkish electricity generation in 200526 

 

 

 

  

                                                 
25 EIA, “Turkey Country Analysis Brief”, 2011. 
26 Hacisalihoglu, “Turkey’s natural gas policy”, p. 1869. 
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4.1.5. Turkey’s Main Suppliers - Algeria 

Algeria held approximately 4.5 trillion cubic metres (tcm) of natural gas reserves in 

2009, according to the BP Review of Energy.27 That figure corresponds to about 2.4 

percent of all gas reserves worldwide and makes Algeria the 8th largest reserve-holder 

globally. According to the EIA, the “largest gas field is Hassi R'Mel, discovered in 1956 

and holding proven reserves of about 85 Tcf [=2.41 tcm]. Hassi R'Mel accounts for 

about a quarter of Algeria's total dry natural gas production. The remainder of Algeria's 

natural gas reserves come from associated and non-associated fields28 in the south and 

southeast regions of the country.” 29 

Overall production in 2009 amounted to 81.4 bcm, which constitute 2.4 percent 

of the overall global natural gas production.30 This makes Algeria the sixth-largest natu-

ral gas producer in the world. Approximately 32 percent of Algeria’s gas production is 

consumed domestically while the remaining volumes are exported with the majority of 

the exports going to European countries and North America.31  

State-owned Sonatrach dominates natural gas production and wholesale distribu-

tion in Algeria, while state-owned Sonelgaz controls retail distribution. Algeria has in-

creasingly allowed greater foreign investment in the sector, and foreign gas producers, 

including BHP-Billiton, BP, Eni, Repsol, Statoil and Total, have entered into numerous 

partnership agreements with Sonatrach. There are also plans to allow foreign participa-

tion in the retail natural gas sector. 

                                                 
27 BP Statistical Review of World Energy, 2010. 
28 That is, reservoirs in which only gas, but not oil, occurs – such fields are also known as non-associated 

fields. 
29 Unknown Author, “Algeria Country Analysis Brief”, United States Energy Information Administration 

(EIA). Accessed on 3 April 2011: http://www.eia.doe.gov/countries/cab.cfm?fips=AG. 
30 BP Statistical Review of World Energy, 2010. 
31 EIA, “Algeria Country Analysis Brief”, 2011. 
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In terms of transport infrastructure, Algeria heavily relies both on pipeline 

transport, mostly to Spain and Italy as well as liquefaction of natural gas. In fact, Alge-

ria is a pioneer in developing LNG shipments and was the first producer to sell cargoes 

in 1964. According to the EIA, two thirds of the country’s exports are transported via 

the Trans-Mediterranean pipeline to Italy via Sicily and via the Maghreb-Europe Gas 

pipeline (MEG) to Cordoba in Spain. The remaining one third of exports is shipped as 

liquefied natural gas on tankers. As the world fourth largest LNG exporter in the world 

as of 2006, Algeria is an important supplier to Turkey and other countries in Europe.32 

Algeria is also an active and particularly forceful member of the GECF and as such of 

interest as one of Turkey’s GECF suppliers in this case study.  

4.1.6. Turkey’s Main Suppliers - Azerbaijan 

According to IHS CERA, Azerbaijan’s gas reserves at the end of 2008 amounted to 3.5 

trillion cubic meters (tcm), with 1.2 tcm alone at the Shah Deniz field.33 In contrast, the 

figures given in the BP Review of Energy contain a narrower estimate of gas resources 

of approximately 1.31 tcm in 2009 (or 0.7 percent of the world total).34 While there are 

differences in terms of measuring the reserve base, one development is clear and ob-

servable in Figure  4.3, and that is the steady growth of known reserves in Azerbaijan 

since the late 1990s.  

This development has made Azerbaijan one of the leading players in the Caspian 

region, propelling its production to 14.8 bcm in 2009. These figures are expected to 

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

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

                                                 
32 Ibid. 
33 IHS CERA Private Report, 2010. 
34 BP Statistical Review of World Energy, 2010. 
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jan. Between 2004 and 2008 Azerbaijan’s gas production approximately tripled as do-

mestic consumption increased only marginally. This strongly increased gas production 

has made Azerbaijan an exporter for the first since the 1970s.35  

 

Figure 4.3: Natural Gas Reserve Growth in Azerbaijan, 1997-200936
 

 

In terms of sector organisation, “Azerigaz, a SOCAR37 subsidiary, is responsible 

for natural gas processing, transport, distribution, and storage, mainly in the domestic 

market. Azneft, another SOCAR subsidiary, is responsible for exploration, development 

and production from the older onshore and offshore natural gas fields owned directly by 

SOCAR. AIOC is the largest foreign joint venture in association with SOCAR, and is 

involved in the development of the ACG oil and gas fields and the Shah Deniz gas 

field.”  38 Moreover, unlike Algeria, Iran, Nigeria and Russia, Azerbaijan is the only sup-

plier to Turkey, which is not part of the Gas Exporting Countries Forum.39  

                                                 
35 Stanislav Pritchin, “Azerbaijan’s New Gas Strategy”, Turkish Policy Quaterly, vol. 9, no. 2, Summer 

2010, p. 127. 
36 Data: BP Statistical Review of Energy, 2010. 
37 State Oil Company of Azerbaijan Republic 
38 Unknown Author, “Azerbaijan Country Analysis Brief”, United States Energy Information Administra-

tion (EIA). Accessed on 7 April 2011: http://www.eia.doe.gov/countries/cab.cfm?fips=AJ. 
39 Azerbaijan was not gas exporting country when the GECF was founded in 2001. It is also safe to say 

that Russia has never been in favour of expanding membership to Azerbaijan (or to Turkmenistan) 
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4.1.7. Turkey’s Main Suppliers - Iran 

Iran is credited with possessing an estimated 29.61 trillion cubic metres (tcm) in 2009, 

according to the BP Review of Energy.40 It hence controls 15.8 percent of all world gas 

reserves and is second only to Russia. Most of Iran’s gas reserves are non-associated 

gas fields which are situated in southern Iran and in the Persian Gulf. Some of the most 

important fields are: South and North Pars, Kish, and Kangan-Nar.41 Given Iran’s diffi-

cult political situation and the existing international sanctions regime, many of the fields 

have not been developed mainly because advanced technology and expertise usually 

brought in by international oil companies (IOCs) is lacking.  

According to the US Energy Information Administration (EIA), consumption 

was actually slightly higher than production in 2008, making the second largest holder 

of gas reserves a net importing country. “Both production and consumption have grown 

rapidly over the past 20 years, and natural gas is often used for re-injection into mature 

oilfields in Iran. […] Iran’s natural gas exports will be minimal due to rising domestic 

demand even with future expansion and production from the massive South Pars pro-

ject. In 2008, roughly 70 percent of Iranian natural gas was marketed production, ap-

proximately 16 percent was for enhanced oil recovery gas re-injection, and shrinkage, 

loss, and flaring accounted for about 14 percent. As with the oil industry, natural gas 

prices in Iran are heavily subsidised by the government.”42 Domestic consumption of 

natural gas in Iran is predicted to grow approximately 7 percent per year. 

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

run hydrocarbon companies—in the case of Iran the National Iranian Gas Company 

                                                                                                                                               
given Russia’s practice of buying up Azeri gas to resell it more expensively through Gazprom’s pipe-
line system.  

40 BP Statistical Review of World Energy, 2010. 
41 Unknown Author, “Iran Country Analysis Brief”, United States Energy Information Administration 

(EIA). Accessed on 9 April 2011: http://www.eia.doe.gov/countries/cab.cfm?fips=IR. 
42 Ibid. 
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(NIGC) and the National Iranian Oil Company (NIOC)—are in charge of natural gas 

production, the infrastructure, transmission and distribution. What is more, Iran offers 

unattractive conditions for partnerships with IOCs, that is, service agreements rather 

than more common production sharing agreements (PSAs). Hence, according to the 

EIA, Repsol, Shell, Total and other IOCs have divested from the country’s natural gas 

sector.  

As pointed out in the previous section, Iran is one of Turkey’s important suppli-

ers of natural gas via the Tabriz–Ankara Pipeline, which started operating in 2001. Ac-

cording to the IEA, Iran supplied only 6 bcm43 of the contracted 10 bcm in 2007 to Tur-

key. 

                                                 
43 IEA, “Natural Gas Information 2010”, p. 338. 
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Figure  4.4: Map of Iranian Oil and Gas Fields and Infrastructure44 

 

 

The contracted levels have not been fulfilled because of both Turkish domestic 

reasons as well as Iranian issues. Turkey contracted almost twice as much gas as it 

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

could not deliver more because of its own strong domestic demand growth.  

As the map presented in Figure  4.4 demonstrates, most of Iran’s gas reserves are 

in the southern part of the country and in Iran’s Special Economic Zone (SEZ) in the 

Persian Gulf while most of the consuming takes places in the populous northern part. 

Iran therefore has to import gas from its northern neighbour Turkmenistan to satisfy 

domestic demand. Despite being a net importer at the moment, Iran could be one of the 

                                                 
44 Source: US Department of Energy. 
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most important gas exporting countries in the future because of its huge reserve base. 

Hence the country has been a very vocal and active member of the GECF, expressing a 

strong interest in “defending their economic interests” with regard to gas exports.  

4.1.8. Turkey’s Main Suppliers - Russia 

Russia is by far the largest holder of natural gas reserves in the world. Until 2009, Rus-

sia was also the largest producer of gas in the world. According to the BP Review of 

Energy, Russia held 44.38 trillion cubic metres (tcm) of gas reserves, which corre-

sponds to 23.7 percent of all gas reserves worldwide. Russia produced 527 bcm of gas 

in 2009 or 17.6 precent of the overall global production.45  

According to the EIA, the “the largest concentration of production is located in 

Siberia, where about 95 percent of Russia’s natural gas is produced. Some of the most 

prolific fields in this area include Yamburg, Urengoy, and Medvezh’ye, all of which are 

licensed to Gazprom, Russia’s state-run natural gas exploration and production compa-

ny. These three fields have seen output declines in recent years. In response, the compa-

ny launched the Yamal Megaproject in late 2008. Additionally, the Zapolyarnoye field, 

commissioned in 2001, is expected to offset some of the declines of Gazprom’s big 

three fields.”46 

 

                                                 
45 BP Statistical Review of World Energy, 2010. 
46 Unknown Author, “Russia Country Analysis Brief”, United States Energy Information Administration 

(EIA). Accessed on 10 April 2011: http://www.eia.doe.gov/countries/cab.cfm?fips=RS. 
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Figure 4.5: Distribution of Explored Hydrocarbon Reserves in the Russian Federation47 

 

 
 

Except for some independent producers of oil and gas, such as Lukoil and No-

vatek, state-run Gazprom dominates Russia’s gas market, especially in the upstream 

sector. It controls 90 percent of the overall gas production and in excess of 65 percent of 

Russia’s reserves. Moreover, Gazprom is the owner and operator of the network of 

high-pressure inter-regional gas pipelines in Russia and it is also the sole owner of gas 

storage capacity.48 As the EIA points out, Gazprom is the quasi-monopolist in the do-

mestic market in addition to holding the legal monopoly on exports from Russia.49 Gaz-

prom and its various subsidiaries also control and manage all exports from Russia to 

Turkey. 

                                                 
47 Source: Gazprom website, www.gazprom.com/production/reserves/. Accessed on 27 April 2011. 
48 Ruediger Ahrend and William Tompson , “Unnatural Monopoly: The Endless Wait for Gas Sector Re-

form in Russia”, Europe-Asia Studies, vol. 57, no. 6, September 2005, p. 802.  
49 Ibid. 
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As described earlier, Russia’s exports to Turkey commenced in the late 1980s 

via the Trans-Balkan gas pipeline. Gazprom corporate website states that until 2003, its 

gas could only be transported to Turkey via Ukraine, Moldova, Romania and Bulgaria, 

which incurred considerable transit fees. Hence, the Blue Stream pipeline allowed Gaz-

prom’s subsidiary, Gazprom Export to deliver additional volumes of gas to BOTAS di-

rectly via the subsea pipeline through the Black Sea from 2003 onwards.50 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 market, this overview will be 

briefer than that of the other more significant suppliers. Nigeria possesses an estimated 

5.25 trillion cubic metres (tcm) in 2009, according to the BP Review of Energy.51 It 

hence controls 2.8 percent of all world gas reserves and is the largest reserve holder in 

Africa as well as being the 8th largest one globally. The country produced about 35 bcm 

in 2008 – this only includes marketed gas, as the EIA points out, but not gas used for re-

injection in oil reservoirs for enhanced recovery. The country consumed 12 bcm in 

2008, which left around two-thirds of the production for exports, venting, or flaring.52 

“The majority of the natural gas reserves are located in the Niger Delta and the sector is 

also impacted by the security issues affecting the oil industry. Projects are often delayed 

or shut-in as a result of sabotage, bunkering and general insecurity.”53 

Nigeria exports her gas both via pipeline and LNG. While exporting via pipeline 

to various places in Africa is a relatively recent phenomenon, Nigeria has been a major 

LNG exporter for over decade.  In 2009, as the EIA reports, Nigeria exported around 
                                                 
50 Gazprom website. http://www.gazpromexport.ru/en/partners/turkey/ 
51 BP Statistical Review of World Energy, 2010. 
52 Unknown Author, “Nigeria Country Analysis Brief”, United States Energy Information Administration 

(EIA). Accessed on 15 April 2011: http://www.eia.doe.gov/countries/cab.cfm?fips=NI. 
53 Ibid. 
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[14 bcm] of gas in liquefied form. Most of this LNG went to Europe, including Tur-

key.54 Nigeria is a member of the GECF. 

 

 

  

                                                 
54 Ibid. 
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4.2. Cooperative Efforts and Actions 

This section will describe and discuss instances of cooperation among natural gas ex-

porting countries that supplied gas to Turkey during the period from 2001 (when the 

GECF was founded) to 2008.55 Publicly available reports and data on relevant coopera-

tive policies, actions and efforts will be presented and summarised. Moreover, insights 

and data obtained from expert interviews in Turkey during September 2010 will also be 

used to shed light on cooperative acts among Turkey’s gas suppliers.  

The main focus here will be to consider a broad range of mutual policy coordi-

nation to realise joint gains on an international level, the bilateral government-to-

government level and at the corporate level of the countries’ individual oil and gas 

companies. Most of the time, evidence for the actual implementation of cooperative ef-

forts is not available, which is why section three of this chapter will employ an econom-

ic model to estimate the effectiveness of cooperation on the desired outcome, i.e. joint 

gains for producers, which in particular means preserving or extending producers’ mar-

ket power.  

An important distinction is necessary at this stage. Economists often understand 

collusive or cooperative action by producers in very narrow terms. That is, producing 

companies will discuss explicit collusion by aiming to fix a product’s price or to deter-

mine quantities to be sold (both of which should lead to higher revenues and most likely 

profits too). Alternatively, economists will study tacit collusion, where a producer might 

engage in price leadership and others follow that lead. The result can be very similar to 

explicit collusion and is hence problematic. Here, a much broader range of collusive and 

cooperative action aimed at retaining or expanding market power will be considered, 

                                                 
55 As was pointed out in 1.11, the data-driven economic analysis in section 3 will take into account the 

situation from 2006 to 2008, but the description of cooperative events presented here will start before 
the mentioned time frame 
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including efforts to maintain uncompetitive market structures and entry barriers, at-

tempts at horizontal and vertical integration and other measures. The taxonomy of co-

operation (Figure 4.6) was introduced in chapter 1 and is specified here to reflect the 

results for the Turkish gas market. These results are discussed in detail below. 

Figure 4.6: Cooperation among Natural Gas Exporters - Turkey56 

 

 

4.2.1. Discussions 

The first type of cooperation is discussions between producers take place at various lev-

els. These discussions can have a serious impact despite their informal nature. Discus-

sions at the international level take place among producers mainly at the ministerial 

meetings of the GECF, which usually take place at least annually. Discussions may also 

take place in other fora, such as the International Energy Forum or on the fringes of 

OPEC meetings since a number of GECF members are also members of OPEC (though 

not Russia, the most important GECF member in many respects). The most serious and 

impactful discussions are likely to take place at GECF meetings though, since the pur-

                                                 
56 Source: author. 
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pose of the Forum and the meetings is to protect members’ economic interests by ex-

tracting the maximum value from their gas exports.  

GECF meetings have taken place throughout the period of time under investiga-

tion in this thesis. Table  4.5 shows the participants of these meetings and highlights 

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

tion. 

 

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

 

Tehran 
2001 

Algiers 
2002 

Doha 
2003 

Cairo 
2004 

Port of 
Spain 2005 

Doha 
2007 

Moscow 
2008 

Algeria 
Brunei 

Indonesia 
Iran 

Malaysia 
Nigeria 
Oman 
Qatar 

Russia 
Turkmenistan 

Norway* 

Algeria 
Bolivia 
Brunei 
Egypt 

Indonesia 
Iran 
Libya 

Malaysia 
Nigeria 
Oman 
Qatar 

Russia 
Venezuela 

Algeria 
Brunei 
Egypt 

Indonesia 
Iran 
Libya 

Malaysia 
Nigeria 
Oman 
Qatar 

Russia 
T&T 
UAE 

Venezuela 
Norway* 

Algeria 
Brunei 
Egypt 

Indonesia 
Iran 
Libya 

Malaysia 
Nigeria 
Oman 
Qatar 

Russia 
T&T 
UAE 

Venezuela 
Norway* 

Algeria 
Brunei 
Egypt 

Eq. Guinea 
Iran 

Malaysia 
Nigeria 
Qatar 

Russia 
T&T 
UAE 

Venezuela 
Norway* 

Algeria 
Bolivia 
Egypt 

Indonesia 
Iran 
Libya 

Malaysia 
Nigeria 
Qatar 

Russia 
T&T  
UAE 

Venezuela  
Norway* 

 

Algeria 
Bolivia 
Brunei 
Egypt 

Indonesia 
Iran 
Libya 

Malaysia 
Nigeria 
Qatar 

Russia 
T&T  
UAE 

Venezuela  
Norway* 

Eq. Guinea* 
Source: Hadi Hallouche (2001-2005 meetings)57; 

IHS Global Insight (2007 meeting)58; Reuters (2008 meeting)59 
* indicates observer status 

 

 

In those meetings, the relevant members had ample opportunities to discuss their 

objectives and strategies among each other. It is perhaps useful to recall the GECF’s 

mission, which comprises the following relevant points in relation to the exchange of 

                                                 
57 Hadi Hallouche, “The Gas Exporting Countries Forum: Is it really a Gas OPEC in the making?”, Ox-

ford Institute for Energy Studies Working Papers, no. NG13, June 2006, p. 17. 
58 Unknown Author, “Gas Exporters Stop Short of Declaring a Cartel”, IHS Global Insight, 10 April 

2007.  
59 Katya Golubkova and Dmitry Zhdannikov, “Russia says gas OPEC will not set up output quotas”, Reu-

ters, 26 November 2008. 
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information: 

 

 

• “Identify and promote measures and processes necessary to ensure that Member Coun-
tries derive the most value from their gas resources. 

• Promote common policies for access to capital and financial resources and transparency 
among member countries in the exchange of capital, financial data, and know-how. 

• Exchange information on investment opportunities in member countries.”60 

 

GECF meetings also afford the opportunity for producer countries’ representa-

tives to hold bilateral government-to-government talks on the fringes of those meet-

ings. Moreover, frequent state visits by heads of government and visits by cabinet min-

isters among Turkey’s supplying countries have occurred on a very frequent basis be-

tween 2001 and 2008 as well. The issue of energy in general and natural gas in particu-

lar have almost always been on the agendas of those meetings. As the next section on 

informal and formal cooperation will demonstrate in greater detail, a number of specific 

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

 

Algerian President Bouteflika said that gas exporters should ‘coordinate’ 
their energy policies. Concerning the GECF, he argued that the major play-
ers in the international gas markets ‘should coordinate their activities even 
more.’  Moreover, he argued that the GECF should ‘play a more active role’ 
in these cooperative efforts.61 

 
[Russian energy minister Sergei] Shmatko said at the time that he would en-
courage members [of the GECF] to avoid competition between various 
forms of gas and restore stability to world gas markets.62 

 

 Finally, on a corporate level, discussions and exchanges of information take 

place as well. Some of the producers jointly own and operate upstream and midstream 
                                                 
60 GECF website, Mission of the GECF. Accessed on 18 May 2011: 

http://www.gecforum.org/gecf/web.nsf/web/aboutgecf_mission. 
61 Unknown Author, “Algerian leader meets Putin as gas OPEC plan gains ground”, Thomson Financial 

News Super Focus, 19 February 2008. Accessed on Nexis UK on 25 April 2011. 
62 Unknown Author, “Russia, Algeria say committed to longterm, oillinked gas sales”, Platts Commodity 

News, 7 October 2010. 
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projects. For example, Nigeria and Algeria “continue to discuss the possibility of con-

structing the Trans-Saharan Gas Pipeline (TSGP). The 2,500-mile pipeline would carry 

natural gas from oil fields in Nigeria's Delta region to Algeria's Beni Saf export terminal 

on the Mediterranean.” 63 Nigeria’s NNPC and Algeria’s Sonatrach signed an MoU in 

2009 to continue with the development of this joint project. In addition to this example 

of a joint midstream project, there are a variety of upstream joint ventures under consid-

eration as well. For example, "’Gazprom is talking about co-operating across the whole 

spectrum of Nigeria's gas industry,’ said a senior Nigerian energy industry official.”64 

Additional examples will be provided in the section on “integration.” 

4.2.2. Informal and Formal Cooperation 

This section will discuss cooperative actions by GECF member countries at the interna-

tional, bilateral and corporate levels. At the international level, several specific poli-

cies were created. The most formal one is the Forum’s High-Level Group (HLG) on 

pricing, which was established at the 6th ministerial meeting of the GECF on 9 April 

2007 in Doha. The HLG’s purpose is to “to develop a common methodology on the 

formation of gas export prices and to conduct research on consumer markets.”65 Mem-

bers of the HLG are deputy ministers or departmental directors from the GECF member 

countries’ governments.66 Members emphasised “the need for expanded coopera-

                                                 
63 EIA, “Nigeria Country Analysis Brief”, 2011. 
64 Dino Mahtani and Matthew Green, “Gazprom Nigeria move bodes ill for the West”, Financial Times, 6 

January 2008. 
65 Robert Pritchard, “Recent Developments: April 2007”, Resources Law International, April 2007. Ac-

cessed on 17 May 2011: http://resourceslaw.net/documents/ResourcesLawGECFMeetingApr07.pdf. 
66 Ibid. 
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tion”67within the Forum and considered the creation of the HLG an important steps to-

wards closer cooperation.  

Some, especially Rafael Ramirez from Venezuela, were quite frank concerning 

the GECF’s specific objective of extracting more value from gas production and exports 

by seeking higher prices.68 He also said that “we hope that this Gas Exporting Countries 

Forum will evolve toward a superior level by focusing not solely on technical aspects 

but also in the coordination of policies.”69 Algeria’s minister for energy and mining 

Khelil added: “There will be more coordination in the future. We will create a team to 

see how we can move toward more coordination in this, particularly on the issue of 

price.”70 The 2007 meeting in Doha was the first time GECF treated the issue of gas 

pricing and pricing mechanisms in a formal way. However, recognising the importance 

of pricing formulas as an indirect price-setting tool, the issue had been debated before.  

Natural gas supplied to Turkey is priced in the follow way. The price of gas is 

indexed to those of close substitutes such as petroleum products (heating oil and fuel 

oil). By selling gas at a price just below the closest substitute, producers are able to ex-

tract the maximum rent from their sales. (The price is hence not determined by the sup-

ply and demand fundamentals of the gas market, but by the price of oil – and therefore, 

indirectly, by the supply and demand balance of the oil market.) An alternative type of 

price formation is to trade gas at so-called hubs,71 where gas-to-gas (and not gas-to-oil) 

competition takes place and hence the fundamentals of the gas market determine the 

price. The price for immediate delivery at trading hubs is called ‘spot price’. This dis-

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

                                                 
67 Kate Dourian, Geoff King and Anna Shiryaevskaya, “Gas OPEC cartel not in the cards for now; Russia 

to chair high-level panel; expanded cooperation focus of forum”, Platts Oilgram News, 10 April 2007. 
Accessed via Nexis UK on 24 April 2011.   

68 Ibid.   
69 Ibid.   
70 Ibid.   
71 Such as Henry Hub (HH) in Louisiana or the National Balancing Point (NBP) in the UK. 
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ferred way of pricing from oil-indexation to spot-pricing or vice versa depending on 

market conditions.  

Figure 4.7: Oil-linked Natural Gas Import Prices v Crude Oil and Gas Spot Prices72 

All converted to US$ per tcm, 2004 to 2011 (Turkish imports only up to 12/2008) 

 

 

 

If producers wish to maximise the economic rent they derive from their gas 

sales, they would prefer to sell gas at spot prices if spot prices are strong and oil-

indexed gas prices are weak (because of a weak oil price). They would prefer the oppo-

site—and current practice in the Turkish market—that is, to sell gas on the basis of oil-

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

Figure 4.7 shows the average Turkish gas import price (weighted by each sup-

plier’s market share), the crude oil spot price (West Texas Intermediate, WTI) and the 

American natural gas spot price for delivery at Henry Hub. Consistent with the rent-

                                                 
72 Chart: author; Data: BOTAS, 2010 and Federal Reserve Bank of St. Louis, Economic Data: 

http://research.stlouisfed.org. 
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seeking behaviour described above, producers have sought to abolish oil-indexation to 

raise prices of their gas exports between 2003 and 2007 and subsequently, between 

2009 and 2011 they sought to maintain high prices by vigorously defending oil-

indexation of gas prices as is pointed out in Figure  4.7. 

Against Oil Indexation: In 2003 and 2004 it was widely reported that “the 

Egyptian delegation has also discussed proposing potential avenues for a move away 

from indexation of gas contracts to oil prices.”73 More specifically, “Egypt proposed 

abolishing oil linkage and adopting a single, fixed gas price, agreed on by all forum 

members.”74 Forum members said in 2007 that “a primary GECF objective remains to 

move gas pricing away from oil indexation.”75 A move away from oil indexation might 

be understood as an attempt to move towards a more competitive market in which pric-

ing is determined by the actual supply and demand fundamentals of the gas market, but 

as the Egyptian statement shows, the objective is to fortify anti-competitive market 

structures and to maintain high prices and hence rents. One of the leading voices within 

the GECF, Algeria’s Chakib Khelil, argued at the 2007 meeting in Doha that gas prices 

should be delinked from oil prices to achieve a higher price for gas.76 He added: that 

“prices up to now have been indexed to oil; the world has changed […]. Now we have 

solar power, wind power, bioethanol, nuclear energy, all of that is connected to gas. Gas 

now is not competing with fuel oil.”77 Moreover, he argued: “We don't have a balance 

between gas demand and supply, we have more demand...and that is not reflected in the 

gas price.”78 Indeed some exporters, e.g. Algeria, chose to implement the strategy of 

                                                 
73 Hallouche, “The Gas Exporting Countries Forum: Is it really a Gas OPEC in the making?”, p. 15. 
74 Unknown Author, “Pricing to Dominate Dialogue at Gas Exporters Forum in Trinidad”, Natural Gas 

Week, 25 April 2005. Accessed via Nexis UK on 17 May 2011. 
75 Unknown Author, “’Gas OPEC’ May Have Real Clout After All”, Petroleum Intelligence Weekly, 6 

August 2007. Accessed via Nexis UK on 22 April 2011.  
76 Dourian et al., “Gas OPEC' cartel not in the cards for now; Russia to chair high-level panel; expanded 

cooperation focus of forum”, 2007. 
77 Ibid.   
78 Ibid.   
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abandoning long-term contracts with oil-linked pricing formulae in favour of short-

term, spot-priced sales in 2008. As energy consulting firm IHS CERA put it: “[Algeria] 

did not “renew any of its long-term contracts [in 2008] almost at the peak of global 

LNG spot prices […] but instead opt[ed] for shorter period deals in order to cash in.”79 

In Favour of Oil Indexation:  In late 2008, both crude oil and natural gas spot 

prices collapsed as a result of the financial and economic crisis. However, oil prices 

(and hence oil-indexed gas prices) recovered quickly while natural gas spot prices espe-

cially in the US remained depressed, chiefly because of huge amounts of additional do-

mestic supplies from shale gas production became available. Hence, gas producers 

which had called for and implemented the abolishment of oil-indexed gas contracts 

suddenly strongly advocated the reintroduction and continuation of the traditional prac-

tice. IHS Global Insight reports that “Algeria appears to be realigning its gas supply 

strategy away from spot gas markets and specifically championing oil indexation in 

LNG contracts.”80 In negotiations, Algeria “insists on retaining oil-indexation.”81 

Not just Algeria, but also other GECF members, which supply the Turkish mar-

ket, defended linking gas prices to the price of oil. For example, “Russia's state Gaz-

prom [… has] tenaciously stuck to oil-product indexation […]”, it was reported in 

2009.82 Importantly, suppliers did not just defend oil-indexation individually vis-à-vis 

the importing countries, but also jointly, such as Russia and Algeria in a 2010 memo-

randum of understanding on gas pricing: “They also reaffirmed their commitment to 

long-term take-or-pay gas contracts linked to oil prices. 

                                                 
79 Samuel Ciszuk, “Algerian LNG Output Plummets on Feedgas, Marketing Problems”, IHS Global In-

sight, 11 October 2010. 
80 Kash Burchett, “Spain Seeks Cheaper Gas from Algeria”, IHS Global Insight, 1 November 2010. 
81 Unknown Author, “Last Days for Algeria's Aging LNG Trains?”, World Gas Intelligence, 30 March 

2011. Accessed via Nexis UK, 15 May 2011. 
82 Unknown Author, “Oil Link In Gas Pricing Past Its Sell-By Date”, Petroleum Intelligence Weekly, 2 

November 2009. Accessed via Nexis UK on 22 April 2011. 
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The agreements were signed by Algerian oil minister Youcef Yousfi and Rus-

sian energy minister Sergei Shmatko, who was part of a large delegation accompanying 

Russia's president, Dmitri Medvedev, to the North African state in early October. The 

two sides agreed that the existing format of long-term, take-or-pay contracts, using oil 

product prices with a minimum annual purchase quantity, was here to stay. ‘It is the sa-

cred cow,’ said Miller.”83 

Moreover, Qatar, which does not deliver LNG to the Turkish market, but is a 

leading member of the GECF was reported as having “been vocal recently on behalf 

of oil indexation, not wishing to see the certainty offered by such terms eroded, or allow 

cheap spot prices to undercut pricier long-term supply deals.84 They key point is that 

this practice is most effective if it is implemented jointly and cooperatively, including 

by GECF members such as Qatar, which do not export to the Turkish market. It does 

not constitute price-fixing in the narrow traditional sense, but this type of joint action 

with regard to determining the pricing formula has a very similar effect of raising prices 

or maintaining high prices (above their competitive level). It is therefore an indirect 

price-management tool that works if it is applied by a large number of market partici-

pants. 

At the bilateral and corporate levels of cooperation, there are two major areas 

in which Turkey’s suppliers pursue mutual policy coordination to maintain their market 

power and hence economic rent. The first is concerned with Turkey’s uncompetitive, 

internal gas market structure. The exporters have an interest in maintaining uncompeti-

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

                                                 
83 Nadia Rodova and Lies Sahar, “Algeria, Russia rekindle links”, International Gas Report, Platts, 11 

October 2010. 
84 Unknown Author, “Qatar pins its LNG hopes on the East”, Petroleum Economist, January 2011. Ac-

cessed via Nexis UK on 22 April 2011. 
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alisation laws the Turkish government passed in 2001.85 Such structures are more easily 

exploited given the absence of other Turkish domestic firms, which would have to seek 

more competitively priced gas in order to take away market share from the dominant 

firm BOTAS. Moreover, given that BOTAS is government-owned and has a close rela-

tionship with the political elite, it is easier for exporters to strike political deals. That, of 

course, would be much less feasible if there were many smaller, competing firms. Yet, 

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

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

quish market shares in the Turkish market (“gas release programme”) and also not to 

sign any new contracts with foreign suppliers until its market share is below 20 percent 

in 2009. Specifically, BOTAS was mandated to sell 10% (or more) of its supply con-

tracts with Gazprom and other suppliers annually.86 That is the de jure situation, but de 

facto almost nothing has been implemented in the nine years after the NGML was 

passed.87 In part, this has been due to BOTAS’ reluctance to change. Yet, another sig-

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

countries.  

Reuters reported in early 2005 that “Russia and Iran are refusing to accept the 

sale of import and wholesale contracts by state-owned natural gas company BOTAS. As 

part of BOTAS' gas-release plan, the company must transfer contracts worth 64% of 

consumption to the private sector. This is equal to contracts of over 16 Bcm per year 

from Russia and Iran, as well as LNG consignments from Algeria 

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

                                                 
85 One of the events that prompted the creation of the GECF in 2001 was the European Commission’s gas 

and electricity market liberalisation and privatisation legislation, which GECF members have sought 
to prevent and stall ever since.  

86 Unknown Author, “Turkey's gas release programme may finally be under way”, European Gas Mar-
kets - The HEREN Report, 19 December 2005. Accessed via Nexis UK on 2 May 2011. 

87 Interview with Dr. Tuncay Babali, Energy Expert, Turkish Ministry of Foreign Affairs, Ankara, Sep-
tember 2010. 
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with the private market. Russia and Iran's refusal to transfer the contracts effectively 

blocks liberalisation proceedings.”88 This is an additional example of joint policy by 

producers to resist changing market structures towards a more competitive approach 

that would reduce suppliers’ market power and hence rents.  

Throughout 2005 and afterwards Turkey’s suppliers such as Nigeria’s NNPC, 

Algeria’s Sonatrach and Iran’s NIOC have continued to oppose the liberalisation plans 

in Turkey. Only one player changed its strategy in one particular case: Gazprom. The 

Russian monopoly in late 2005 agreed to release 4 bcm a year of gas supply, but only 

because the quantities would go to from BOTAS to Bosphorus Gaz, a distributor in 

Turkey partly owned by Gazprom.89 At the time, Gazprom through its affiliate ZMB, 

owned 40 percent of Bosphorus Gaz. Subsequently, Gazprom increased its share in the 

company to 51 percent and later to 70 percent.90 This vertical downstream integration 

has been an opportunistic, one-off departure from cooperation with other exporters that 

does not seem to represent a shift in Gazprom’s overall policy. 

At the bilateral and corporate levels of cooperation, there are a series of bilat-

eral memoranda of understanding (MoU) that were signed between Algeria, Iran, Nige-

ria and Russia. The first MoU was agreed upon between Russia’s Gazprom and Alge-

ria’s Sonatrach in 2006. The Russian news agency Interfax described the content of the 

memorandum in rather general terms:  

 
The memorandum envisions the possibility of exchanging assets in the ex-
ploration and extraction sphere, the creation of joint ventures, participation 
in tenders to explore and extract oil and gas, information exchanges about 
projects, including projects related to liquefied natural gas (LNG), the opti-

                                                 
88 Stephanie Berger, “Russia and Iran Conest Turkish Gas Privatisation Plans”, World Markets Analysis, 

World Markets Research Centre, 24 March 2005. Accessed via Nexis UK on 2 May 2011. 
89 Unknown Author, “Turkey's gas release programme may finally be under way”, 2005. 
90 Unknown Author, “What the Russian papers say”, Ria Novosti, 19 August 2009. Accessed on 13 No-

vember 2010:  http://en.rian.ru/papers/20090819/155858877.html. 
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mization of gas supplies to the market, research activities, professional train-
ing and an increase in the qualification of employees at the two companies.91 

 
Gazprom’s corporate website provides further details on the formalised, cooper-

ative relationship with Sonatrach by stating that cooperation is supposed to be intensi-

fied in the following areas: “geological exploration, production, transportation, gas 

transmission and distribution systems development, asset swaps, oil and natural gas 

processing and marketing in Algeria, Russia and third countries.”92 Two years after the 

original MoU, Russia and Algeria re-iterated and specified their commitment to cooper-

ation in 2008 to work together on “specific marketing and production projects [which 

are] to be implemented jointly.”93 The Gazprom’s Deputy chief executive office Alex-

ander Medvedev declared that such projects will “include swaps of pipeline gas for 

LNG as well as LNG for LNG, and projects to produce gas in Algeria, Russia and third 

countries.”94 The next subsection on “integration” as the most solid form of cooperation 

will demonstrate that some of these MoU actually led to specific projects being put into 

practice jointly. 

Nigeria, one of Turkey’s suppliers of LNG, also made formal agreements to co-

operate and to enter in joint ventures with Sonatrach and Gazprom. In 2008, the NNPC 

and Gazprom agreed to “to produce gas in Nigeria and participate in the construction of 

the Trans-Sahara gas pipeline that could become a major source of gas supplies to Eu-

rope.”95 Moreover, Nigeria has also talked to Algeria regarding the joint construction of 

the so-called Trans-Saharan Gas Pipeline, which would connect Nigeria’s gas fields 

                                                 
91 Unknown Author, “Russia's Gazprom, Algeria's Sonatrach Sign MoU on Cooperation”, Interfax in 

English, August 4, 2006. 
92 Unknown Author, “Algeria Strategy / Cooperation” Gazprom corporate website, accessed 10 May 

2011: http://www.gazprom.com/production/projects/deposits/algeria/. 
93 Unknown Author, “Gazprom, Sonatrach agree specific projects for cooperation”, Russia & CIS Busi-

ness & Financial Daily, 18 June 2008. Accessed via Nexis UK on 22 April 2011. 
94 Ibid. 
95 Nina Poussenkova, “Rethinking Russia : The Global Expansion of Russia’s Energy Giants”, Columbia 

SIPA Journal of International Affairs, vol. 63, no. 2, Spring/Summer 2010. Accessed on 10 May 
2011:  http://jia.sipa.columbia.edu/global-expansion-russia%E2%80%99s-energy-giants. 
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with LNG export terminals in Algeria.96 The talks culminated in the signing of a MoU 

in 2009 (i.e. after the period under consideration here), in which Sonatrach and the 

NNPC expressed their determination to proceed with the $US12bn midstream project.97 

Russia and Iran have also been intensifying their long-standing cooperation, es-

pecially in the energy sector. This cooperation between Gazprom and the NIOC has also 

been formalised in an MoU in 2008.98 Despite international sanctions against Iran, Gaz-

prom has worked together with the country even before the formation of the GECF. For 

example, “has been involved [in Iran’s South Pars field] since 1997.”99 

Apart from these broader types of cooperation, hard empirical evidence of nar-

rowly-defined price-fixing among Turkey’s gas suppliers is scarce. Since negotiations 

on gas sale and purchase agreements between BOTAS and its suppliers are all conduct-

ed in secret, producers would be even more careful about keeping their price-fixing col-

lusion secret as well. The expert interviews conducted in Ankara and Istanbul showed 

that there were many suspicions and indications of price-fixing, but no hard evidence to 

support this. Dr Cenk Pala, a former senior negotiator at BOTAS, stated that: “Of 

course, when we negotiated with Gazprom, we were almost certain that they pick up the 

phone to talk to other suppliers such as Sonatrach about the specific terms and prices. 

We always ended up getting very similar terms and prices from all of those [GECF] 

suppliers, so I’m sure that they regularly talk.”100  

  

                                                 
96 EIA, “Nigeria Country Analysis Brief”, 2011. 
97 Ibid. 
98 Julia Nazarova, “Friendship with a future competitor”, RBC Daily, 17 March 2009. Accessed on 4 

April 2011: http://www.rbcdaily.ru/2009/03/17/tek/406265. 
99 Poussenkova, “The global expansion of Russia’s energy giants”, pp. 118-119. 
100 Expert Interview, Dr Cenk Pala, Chief Executive, E.ON Ruhrgas Turkey, Ankara, September 2010. 
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4.2.3. Integration 

This section deals with the strongest form of cooperation: integration. At the state- and 

international levels that would involve a cartel organisation that constrains the sovereign 

decision-making of its member states. While there is no such institutionalised global 

cartel that constrains the state sovereignty of GECF members countries (as shown in 

Figure  4.6), other kinds of integration have taken place mostly at the corporate level. 

These efforts to create not only joint policies, but also integrated organisations in the 

form of joint ventures (JVs) are sometimes preceded by MoU, in particular those which 

were mentioned in the previous section. Other JVs have been or are in the process of 

being established without prior bilateral agreements at the national government level. It 

should be pointed out that the majority of the JVs mentioned here have been put into 

practice towards the end or after the period of time under consideration and hence are 

less relevant than the cooperative practices discussed earlier in this chapter. 

 Gazprom/ Sonatrach. Following the memorandum of understanding in 2006 

and its renewal in 2008, the first representative office of Gazprom was opened in Alge-

ria in June of 2008, according to the firm’s corporate website.101 Observers explained 

that the purpose of the office is to build and maintain a working relationship with 

Sonatrach in all areas of potential cooperation, especially in order to create joint opera-

tions with Sonatrach in all regional gas market (North America, Europe and Asia). 

Moreover, the office will oversee all of Gazprom’s operations across the African conti-

nent.102 Following the establishment of Gazprom’s official liaison office in Algeria, it 

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

                                                 
101 Unknown Author, “Algeria Strategy / Cooperation” Gazprom corporate website. Accessed on 10 May 

2011:  http://www.gazprom.com/production/projects/deposits/algeria/. 
102 Unknown Author, “Gazprom Opens Office in Algeria”, Nefte Compass, 19 June 2008. Accessed via 

Nexis UK on 22 April 2011. 



140 
 

In December 2008 Gazprom EP International (Gazprom’s wholly owned 
subsidiary) was announced the winner of the hydrocarbon exploration and 
development tender for the onshore El Assel area. Gazprom EP International 
is the operator of said project in partnership with Sonatrach. Gazprom and 
Sonatrach hold a 49 percent and a 51 percent stake in the project respective-
ly.103 

 

The Russian and the Algerian firms also announced in 2008 that they will not 

stop at the borders of their own countries with their cooperative joint ventures but that 

they plan “joint acquisition[s] of energy assets in third countries” said Gazprom Deputy 

CEO Alexander Medvedev.104  

Gazprom/ NNPC/ Sonatrach. Not only Algeria and Russia have been driving 

forces of cooperation and integration. Nigeria has also been in favour upstream and 

midstream integration. According to Gazprom, “A Nigerian delegation in talks with 

Gazprom has suggested that the Russian company take part in laying a gas pipeline 

across the Sahara. The project would run from Africa across the desert and the Mediter-

ranean Sea into Europe […].”105 Moreover, a memorandum of understanding was 

signed by the NNPC and Sonatrach in 2009 to jointly construct the Trans-Sahara Pipe-

line.106 

Gazprom/ NIOC. As was pointed out before, Russia’s Gazprom has played an 

important role in the development of one of the largest gas fields in the world—Iran’s 

South Pars gas field off the coast of Iran—since the late 1990s.107 In particular the Rus-

sian firm worked together with the National Iranian Oil Company project development 

                                                 
103Ibid.  
104 Unknown Author, “Gazprom, Sonatrach mull acquisition of energy assets in third countries”, Russia & 

CIS Business and Financial Newswire, 16 June 2008. Accessed via Factiva on 5 April 2011. 
105 Unknown Author, “Nigeria offers Russian gas company a stake in Sahara pipeline project”, BBC Mon-
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106 EIA Nigeria Country Analysis Brief, 2010. 
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and operation of the second and third stages deposits of the South Pars.”108 Levent 

Ozgul of BOTAS added: “Because of the American and European sanction on Iran and 

the pressure that is being put on us [Turkey in general and BOTAS in particular] to 

comply, we adopt a wait and see approach with regard to investments in, and trade with, 

Iran. In contrast, Russia is not willing to forgo revenues from trade with Iran and con-

tinues to invest there despite the economic sanctions.”109 

The preceding sections have looked at cooperative efforts and actions, from dis-

cussions to exchanges of information, to informal and formal cooperation to integration 

of activities among GECF member countries that supply the Turkish market. The analy-

sis relied mostly on publicly available data and reports in addition to information gath-

ered in expert interviews in Turkey. Despite all cited evidence that broadly defined co-

operation takes place and that such cooperation to maintain and expand producers’ mar-

ket power has an effect, cooperation as a causal explanation for market power can be 

better determined not by just looking at the process, but at the outcome (existence of 

market power) and to work backwards to possible causes. By studying various causal 

variables, one can more convincingly establish that producer cooperation and collusion 

do play an important role in explaining market power in the Turkish gas market. The 

quantitative analysis in the next section aims to do that.  

 

 

 

  

                                                 
108 Julia Nazarova, “Friendship with a future competitor”, RBC Daily, 17 March 2009. Accessed on 4 

April 2011: http://www.rbcdaily.ru/2009/03/17/tek/406265. 
109 Expert Interview, Levent Ozgul, Head of BOTAS Gas Master Plan Commission, Ankara, September 

2010. 



142 
 

4.3. Quantitative Analysis: The Conduct Parameter Model 

 

Section 3 seeks to establish whether the exporting countries that supply the Turkish 

market enjoy a significant amount of market power there. Subsequently, the conduct 

parameter model will be explained and employed to calculate to what extent collusive 

conduct explains the producers’ market power.  

4.3.1. Establishing the Existence of Market Power – Lerner Index 

Market power is generally understood to be the ability to raise and maintain prices 

above the competitive level, where marginal revenue (i.e. price) equals marginal cost. 

Firms that enjoy market power are not price takers, but price makers. In the Turkish 

market, the fact that five different producers charge five different prices110 for a homo-

geneous product such as natural gas is evidence that firms have some pricing power.111 

To be more precise, the Lerner Index of market power allows one to estimate the degree 

of market power if data on prices, on firm’s marginal costs 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 calculations of the annual average prices are 

based on BOTAS’ monthly price time series obtained during the research visit to Tur-

key in September 2010. Gazprom has four separate (but similar) contracts with BOTAS 

hence the average of all four contracts was used. 

 

                                                 
110 Prices are not simply different price of transportation cost differentials. 
111 In a competitive market, every firm faces the same price – the one set by the market. 
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Table  4.6: Gas Import Prices and Market Shares in Turkey, by country of origin112 

 

 
  

Price113 
US$/Mcm 

Market share114 
(by gas volume) 

Market share 
(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 market share in a given 

market, by sales volume (here in bcm) or by revenue (in US$). For the purposes of this 

model it is preferable to use sales revenues as the basis for market share since the focus 

is on prices and value rather than just physical trade quantities. The difference between 

the two is marginal, however, as Table  4.6 demonstrates. With that, two of the three es-

sential data inputs for the Lerner Index have been provided. 
                                                 
112 Table: author; source: BOTAS, 2010. 
113 Average import price paid by BOTAS. 
114 The market shares may not always add up to exactly 100 percent and the difference is explained by 

varying, small quantities of domestic production, (re-)exports, stock changes and spot LNG cargoes. 
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115 

 

Marginal cost. The third input is marginal cost (MC). Since producers’ margin-

al costs are notoriously difficult to determine, one must rely on estimates. Fortunately, a 

number of marginal cost estimates for all of Turkey’s suppliers do exist. A World Bank 

paper in 2003 estimated for Gazprom: “[…] that the LRMC for natural gas is in the 

range of US$35 to $US40/[Mcm]. Estimates of LRMC are subject to a margin of error, 

but this estimate is consistent with Gazprom’s own estimate that a domestic price 

equivalent to $US35/[Mcm] is required if existing production levels are to be main-

tained.”116 In this thesis the most conservative estimate—the upper end of the spectrum 

of US$40—will be used. Estimates for Algeria, Iran and Nigeria come from the model, 

which was developed in 2006 and is presented in Figure 4.8. The central estimate, e.g. 

US$0.60 per mmbtu for Algeria, will be used. The conversion factor for mmbtu to thou-

sand cubic metres (Mcm) is 35.3. Hence the marginal cost estimate for e.g.  Algeria will 

be US$0.60*35.3 = US$21.18 for 2006.  

The marginal cost estimate for Azerbaijan comes from the energy consulting 

firm IHS CERA. This particular valuation is for the Shah Deniz field (Phase I) which 

became operational in 2007 and from which Turkey receives its gas. They calculate the 

upstream cost to be US$35.20 in 2007.117 Having gathered these estimates for all five 

suppliers to the Turkish market, two further issues need to be considered. 

 

                                                 
115 The Lerner Index was reproduced from chapter 3. P stands for price, MC for marginal cost and s for 

market share, t for unit of time (year) and i for firm. 
116 David Tarr and Peter Thomson, “The Merits of Dual Pricing of Russian Natural Gas”, The World 

Economy , vol. 27, no. 8, September 2004, p. 1181. 
117 IHS CERA Private Report, 2010. 
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Figure 4.8: Range of production costs for selected gas producing regions118 

(in US$/mmbtu) 

 

 

First, MC data were generated at different times (in 2003, 2006 and 2007), 

hence one must adjust for changes in cost over time to make the figures comparable and 

to arrive at estimates for the relevant period of time under consideration. To that end, 

the IHS CERA Upstream Capital Cost Index (UCCI) will be used.119 (An additional in-

dex, the Upstream Operating Cost Index, UOCI, also exists, but the UCCI seems more 

appropriate given that long-run marginal costs are more affected by large-scale capital 

expenditure rather than short-term operating expenditure.) The figures from the various 

papers and sources cited can be found in Table 4.7. The required upstream marginal cost 

figures for the conduct parameter model were then calculated from the quoted estimated 

by adjusting them with the UCCI.  

 

                                                 
118 Andreas Seeliger, Entwicklung des weltweiten Erdgasangebots bis 2030: Eine modellgestuetzte Prog-

nose, Oldenburg Verlag, 2006, Munich, pp. 52-56. Cited in: Stefan Lochner and David Bothe, “The 
development of natural gas supply costs to Europe, the United States and Japan in a globalizing gas 
market—Model-based analysis until 2030”, Energy Policy, no. 37, 2009, p. 1521. 

119 I should like to thank Michael Stoppard, Managing Director, Global Gas at CERA for the suggestion. 
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Figure  4.9: CERA’s Upstream Cost Indicators 2000 to 2008120 

 

 

For example, applying the UCCI to the 2003 World Bank marginal cost estimate 

for Russia, one arrives at a marginal cost of approximately US$ 83 in 2008. Leonid 

Grigoriev and Maria Belova use the range of US$ 80-90 for 2008 in their paper, so the 

estimate used here is broadly in line with other studies.121 

The second issue is transportation cost, which has been added to Table  4.7. In 

addition to the upstream production cost (i.e. getting the gas out of the ground), the cost 

of transportation from the exporting countries’ borders to the Turkish border will be 

added. Tarr and Thomson calculate Gazprom’s transportation cost for bringing gas to 

the German border (“European border price”) to be $US26.90 in 2003.122 Although the 

distance to the Turkish border is shorter (for the Westward pipeline and for Blue 

Stream) a conservative estimate of US$30 per Mcm will be used.  Since the distance is 

to Iran is very short and there are no other countries in between (and hence no transit 

fees), a transportation cost estimate of $US20 will be used. Given the short distance, 

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

                                                 
120 Chart: author; Data: http://www.ihsindexes.com.  
121 Leonid Grigoriev and Maria Belova, “EU-Russia gas relations”, Pan-European Institute Electronic 

Publications, Turku School of Economics, Finland, August 2009, p. 77. Accessed on 14 May 2009: 
www.tse.fi/FI/yksikot/erillislaitokset/pei/Documents/Julkaisut/Liuhto%200809%20web.pdf. 

122 Tarr and Thomson, “The Merits of Dual Pricing of Russian Natural Gas”, p. 1177. 
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CERA estimate US$ 8.60 per Mcm for pipeline capital and operating expenditure and 

US$ 10.90 for transit fees charged by Georgia, bringing the total transportation cost up 

to US$ 19.50.123 

Turkey’s two LNG suppliers, Algeria and Nigeria, have different transportation 

costs. Gas needs to be liquefied, shipped on special tankers and regasified to enter the 

Turkish transmission and distribution system. Massol and Tchung-Ming estimate for 

Algeria is US$ 15.89 for upstream and liquefaction and US$ 22.40 for shipping,124 

hence a total cost of US$ 38.29 per Mcm for 2001. As discussed before, the upstream 

cost (excluding liquefaction) used in this thesis is between US$21.18 and US$27.88 

(see Table  4.7). A common estimate for liquefaction, shipping and regasification is 

around US$2 per mmbtu (=US$ 70.60 per Mcm) and will be employed here, bringing 

the total cost, e.g. for 2006, to US$ 91.78 – a higher estimate than the one used by Mas-

sol and Tchung-Ming (partly because of cost inflation between 2001 and 2006 and also 

because a more conservative seems sensible in order not to potentially overstate the de-

gree of market power). Nigeria as Turkey’s second LNG supplier has a longer shipping 

distance than Algeria. Hence, a higher transportation cost figure of US$ 2.50 per mmbtu 

(=US$ 88.25 per Mcm) will be used for Nigeria. 

Table  4.7 shows the upstream and transportation cost estimates, including the to-

tal figure. These numbers are broadly consistent with other estimates such as Joris Mor-

bee and Stef Proost’s study125 on the MC of Russian natural gas and Massol and 

Tchung-Ming’s study126 of a wide range of LNG exporters. 

                                                 
123 IHS CERA Private Report, 2010. 
124 Olivier Massol and Stéphane Tchung-Ming, “Cooperation among liquefied natural gas suppliers: Is 

rationalization the sole objective?”, Energy Economics, no. 32, 2010, p.  944. 
125 Morbee and Proost, “Russian Market Power on the EU Gas Market: What if Gazprom is Unreliable?”, 

p. 33. 
126 Massol and Tchung-Ming, “Cooperation among liquefied natural 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 border127 

in US$/Mcm 
  Upstream 

cost  
Transportation 

cost  
Total 
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 calculation of the Lerner Index, 

ble  4.8 shows the results for the period of time under consideration. The overall Lerner 

Index is the sum of each individual supplier’s Lerner Indices, weighted by each suppli-

er’s market share. A Lerner Index of zero would indicate a perfectly competitive market 

in which producers are not able to charge prices above their marginal cost of produc-

tion. A Lerner Index of 1 would indicate a monopoly or a cartel which manages to co-

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

                                                 
127 Table: author; Sources: Detailed and comprehensives references are to be found in section 3.1, subsec-

tion marginal cost. 
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are between 0.68 and 0.76 as Table  4.8 illustrates, point to a very high degree of market 

power.  

Table  4.8: Lerner Index for Turkish natural gas market, 2006-2008128 

 

  Russia Iran Azerbaijan Algeria Nigeria Total 

2006 0.44 0.16   0.08 0.02 0.70 

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 originally explained a high degree of 

market power by looking at the market structure, in particular market concentration. The 

higher the concentration among suppliers, the more market power producers could exer-

cise. That link turned out to have weak empirical support. The conduct parameter model 

(CPM) was built on the basis of new insights about market power: inelastic demand can 

give producers pricing power too and hence can sometimes be an even more powerful 

explanation for price levels above marginal cost than market concentration. The CPM 

takes into account both factors, which allows one to estimate to what extent producer 

collusion—the third factor—explains market power, taking into account the other two 

explanatory variables mentioned before. The next section will present the results of the 

conduct parameter model for the Turkish market from 2006 to 2008. 

4.3.2. Explaining Producers’ Market Power – The Role of Cooperation 

Having shown the Lerner Index results as well as basic data on market concentration, 

two steps need to be taken before the CPM result can be calculated. First, the basic data 

on market shares needs to be translated into the appropriate measure of market concen-

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

                                                 
128 Table: author. 



150 
 

simply calculated by adding the squared market shares of each supplier to the Turkish 

market (see Table  4.9).  

 

Table  4.9: Market shares & Herfindahl Index (H)129 

 

  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 elasticity of demand ε and since the 

conduct parameter result is very sensitive to the level of ε, a comprehensive review of 

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

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

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

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

longer-term dimension,130 an elasticity estimate that lies between the generally inelastic 

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

Thomson of the World Bank note in a paper: 

 
The amount of the decline in Russian consumption of natural gas following a 
price decrease depends on the elasticity of demand. There have been esti-
mates of the price and income elasticities of demand for natural gas by vari-
ous authors, including Joskow and Baughman for 48 U.S. States, Beierlin, 
Dunn and McConnor for nine U.S. states, Estrada and Fugleberg for France 
and West Germany, Hsing for the states in the United States, Liu for regions 
and sectors of the United States, and Chaudry for Pakistan. These estimates 

                                                 
129 Table: author. 
130 Raising prices too much in the short-run might eventually create a correspondingly significant quantity 

reaction since demand is more elastic in the long-run. 
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and others have been surveyed by Al-Sahlawi and earlier by Taylor. Regard-
ing the price elasticities of demand, the studies typically find that short run 
price elasticities are inelastic but the long run elasticities are elastic. From 
the survey of Al-Sahlawi, the various studies of short run price elasticities of 
demand range from -0.07 to -0.63, with a modal estimate of about -0.25. 
Long-run price elasticities of demand range from -0.56 to -4.6 with a modal 
estimate of about -2.3.131  
 

 

Within this broad range of elasticity data, a long-run price elasticity of demand 

estimate employed here is -0.93 – a figure used by Joris Morbee and Stef Proost in their 

study on Russian market power and its impact on the consumption in Europe.132 Carol 

Dahl surveyed 15 studies that estimated long-run price elasticities for natural gas de-

mand and the average of all those estimates was -0.99,133 which is comparable to the 

estimate of -0.93 used here. This figure means that Turkish gas demand is taken to be 

somewhat inelastic since it is closer to -1 than to 0 and it is not smaller than -1, which 

would imply more elastic demand.  

While this figure seems appropriate, there are some conflicting arguments about 

energy demand in emerging markets in general and about Turkey’s natural gas demand 

in particular. The first argument is that emerging market energy demand is generally 

more inelastic (suggesting a figure between 0 and -1, and possibly more inelastic than -

0.93) because in poorer countries people tend to depend on important inputs like energy 

for their most basic needs such as heating. In contrast, in richer countries a large part of 

the economy and energy consumption is directed towards many non-essential purposes. 

Moreover, richer countries usually are more flexible in terms of switching fuels if need-

ed. Therefore, the argument goes, demand is more elastic in developed countries and 

                                                 
131 Tarr and Thomson, “The Merits of Dual Pricing of Russian Natural Gas”, pp. 1189-90. 
132 Morbee and Proost, “Russian Market Power on the EU Gas Market: What if Gazprom is Unreliable?”, 

p. 2. 
133 Carol Dahl, “A Survey of Energy Demand Elasticities in Support of the Development of the NEMS“, 

Paper prepared for United States Department of Energy, Contract De-AP01-93EI23499, 1994. 
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less elastic in emerging markets. According to this line of thinking, a more inelastic es-

timate than the one employed here would be appropriate for the Turkish market.  

The second argument is about the empirical reality in Turkey and it paints a 

completely different picture. Various reasons suggest that elasticity of demand for gas 

in Turkey might be more elastic than usually assumed for emerging markets. One rea-

son is the large-scale use of gas in power generation. For example, in 2007 the share of 

gas consumption used for electricity generation was at 56%, while the amounts of gas 

burnt in the household and industrial sectors stood at approximately 22% each.134 A rel-

atively high share of gas used for power generation is usually characteristic of devel-

oped countries and implies a more elastic demand for gas since fuel-switching to other 

sources of primary energy such as coal, oil and hydroelectric power is possible. Since, 

somewhat untypically, Turkey features a high share of gas used in power generation, the 

elasticity estimate should be less inelastic and more similar to that of rich countries. 

Another reason is this: Even in the household sector fuel-switching seems to take place, 

which again points to more elastic demand. One of the experts interviewed in Istanbul 

for this thesis described that old-fashioned fuel switching in the household heating sec-

tor occurs regularly – born out of desperation due to high gas prices especially during 

winter time. In particular, gas consumers who at elevated price levels (no longer) can 

afford to heat with gas will turn on their indoor coal furnaces again.135 This also sug-

gests that gas demand in Turkey might not be as inelastic as is usually assumed. Fur-

thermore, one expert interviewed in Ankara argued that that the elasticity in one sector, 

namely power generation, might actually be positive (i.e. demand rises rather than falls 

after a price hike), which contradicts economic theory for normal goods.136 This sug-

                                                 
134 Erdogdu, “A review of Turkish natural gas distribution market”,  p. 807. 
135 Expert Interview, Dr Filiz Katman, Istanbul Aydin University, Istanbul, September 2010. 
136 Expert Interview, Dr Cenk Pala and Dr Necmi Odyakmaz. 
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gests that if demand is not inelastic at all, then market structure and producer coopera-

tion must be even more important in terms of explaining the existence of market power.  

Because of these conflicting views—from arguments that can be made for fairly 

inelastic demand to arguments that are put forward for elastic demand—an established 

estimate from the literature of -0.93, which lies in between, will be used. Moreover, a 

sensitivity analysis will be carried out, testing whether the results change substantially if 

the elasticity of demand is assumed to be 25 percent below or 25 percent above the fig-

ure employed here. This sensitivity analysis, shown in  

Table  4.10, hence uses not only -0.93 to perform the calculations, but also -0.74 

(more inelastic) and -1.16 (more elastic). Moreover, the lower end of the spectrum, -

0.74 is also very close to an estimate used by Olga Golovina, Ger Klaassen and Alexan-

der Roehrl in one of their simulations for the Turkish gas market.137 Having presented 

and discussed all necessary data inputs into the Conduct Parameter Model (formula re-

produced from earlier chapters right below),  

Table  4.10 and Figure  4.10 show the results of the model. 

 

�� � �����
��

 

                                                 
137 Olga Golovina, Ger Klaassen and Alexander Roehrl, “An Economic Model of International Gas Pipe-

line Routings to the Turkish Market: Numerical results for an uncertain future”, Interim Report IR-02-
33, International Institute for Applied Systems Analysis, July 2002. 
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Table 4.10: Results from Conduct Parameter Model138 

 

 

Taking into account elasticity of demand and market concentration the CPM re-

sults for 2006, 2007 and 2008 show that collusion is a credible explanation for part of 

the difference between marginal costs and Turkish import prices. The result for every 

year is between the non-cooperative oligopoly solution (=1) and the respective result for 

perfect collusion (=1/H), which suggests that cooperation is an important explanation 

for producers’ market power in Turkey. The sensitivity analysis shows that even if the 

elasticity of demand is assumed to be 25 percent below or 25 percent above -0.93, the 

result is still in the same range (between the non-cooperative and the perfectly coopera-

tive outcomes). 

Figure 4.10: Spectrum of Possible and Actual Conduct Parameter Outcomes139 

 

 

                                                 
138 Table: author. 
139 Figure: author. 

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

Elasticity ε -0.70 -0.93 -1.16 θ = 0 θ = 1 θ = 1/H

Sensitivity analysis of ε: -25% and +25% of estimate

Results Spectrum of Possible Outcomes

Conduct Parameter θ
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What is the significance of these results in the wider context? As has been 

shown before in this chapter, there have been instances of cooperative efforts, policies 

and actions among Turkey’s gas suppliers. Furthermore the model confirms that pro-

ducer conduct (here cooperation instead of competition) is an important explanatory 

variable. However, the model rests on a variety of assumptions and does not take into 

account other factors such as market entry barriers (which might overstate the conduct 

parameter outcomes in terms of ascribing too much significant to cooperative behav-

iour) and concentration on the buying side (which might understate the conduct parame-

ter outcome). Hence these results need to be put into perspective. Other factors might be 

important too. For example political and strategic objectives between Turkey and its 

suppliers might lead the Turkish government to accept less favourable conditions in one 

area (e.g. gas supplies) in exchange for other political agreements.  Moreover, a whole 

range of domestic issues including the role of BOTAS might be significant as well, e.g. 

errors in gas market policy design and implementation, corruption and so forth. A quali-

tative assessment of the results—the fourth part of this chapter—will address these 

questions in greater detail. 
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Figure 4.11: Schematic illustration of CPM result140 

 

 

To finalise this section, a brief comment on the welfare implications of producer 

cooperation in the Turkish gas market will be provided. Figure 4.11 schematically 

shows the conduct parameter outcome and the blue box illustrates the economic rent 

earned by producers by charging prices above marginal costs. All statements that can be 

made regarding this will remain schematic because any specific welfare calculations 

would require much more complex modelling that is beyond the scope of this thesis.141  

4.4. Qualitative Assessment of the Results 

4.4.1. Cooperation and the Issue of GECF Membership 

It is obvious that cooperation among those countries that export natural gas to Turkey, 

and which are part of the GECF, does play an important role when one considers the 

question of market power and pricing of natural gas. The descriptive part of this chapter 

                                                 
140 Figure: author. 
141 Calculating economic rents would require one to estimate a change in quantity demanded in response 

to price changes. Lower prices—at the oligopoly level and at the competitive price (=marginal cost) 
level—generally imply higher quantities consumed. To model those would be extremely complex and 
using the observed quantities with conjectured price levels in order to calculate revenues and rents 
will neither be correct nor marginally useful. 
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showed exporters’ cooperative policies, efforts and actions at the corporate, at the bilat-

eral government-to-government and at the international GECF levels. The data and cal-

culations of the conduct parameter model in section 3 confirm that if one considers oth-

er important factors which influence pricing, such as market structure and the price elas-

ticity of demand, cooperation is one valid explanation for the market power producers 

enjoy in the Turkish market. This conclusion holds true when a sensitivity analysis is 

conducted in which some variables were changed substantially in order to determine 

whether the conclusion remains the same even if one’s estimates are somewhat inaccu-

rate.  

What is clear is that market concentration and inelastic demand alone are unsat-

isfactory explanations for market power, but in light of the fact that the conduct parame-

ter model is not perfect, one must ask how important cooperation as an explanation for 

the large price-cost margin is. The CPM does not consider market entry barriers, the 

impact of buyer concentration, bad policy, political interference and motives, corruption 

and other possible explanations. One reason is that such factors are extremely hard to 

quantify and hence cannot be included in the model.  

To address this limitation, this section will perform two duties. First, the signifi-

cance of cooperation as such will be considered, e.g. by looking at suppliers which are 

not GECF members. Second, other possible causes will be considered in detail to de-

termine their impact on market power in the Turkish market.142 Such contextual qualita-

tive analysis will be a useful complement to the quantitative analysis performed before. 

Having compared import prices to the marginal cost of production of the suppli-

ers in order to determine whether cooperation might explain part of the mark-up over 

the competitive level, it is also instructive to compare the prices charged by different 
                                                 
142 A third test is to look at a case where there is some market power, but where cooperation among 

GECF members is not possible (i.e. less than two GECF export 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 since one supplier, Azerbaijan, is not part of 

the GECF.  

Figure  4.12 shows three prices: the average price of GECF suppliers, the import 

price charged by the only non-GECF supplier and the import price for LNG sold under 

long-term contracts to Spain. (Spanish import prices for LNG are the most suitable 

comparison to Turkey since both are highly import-dependent major gas markets and 

both are also located in southern Europe, which means the  transportation costs are 

comparable.) The difference between the average GECF-supplier prices and the two al-

ternatives is striking, but another fact is equally striking. Going back to Table  4.6, 

which showed a more detailed breakdown of Turkey’s import prices, one finds that the 

prices charged by GECF suppliers tend to be in the same region while only Azerbaijan 

is a distinct outlier. In addition to the fact that collusion plays a role in explaining mar-

ket power, one can now also state with confidence that collusion is specific to the GECF 

members (as they achieve higher prices) and does not involve non-GECF suppliers. 

Figure  4.12: Import Prices for Gas from GECF vs Non-GECF Countries143 

All converted to US$ per Mcm, 2006 to 2008 (Azeri imports started in 2007) 

                                                 
143 Chart: author; Data: BOTAS, 2010 and IEA Energy Prices and Taxes, 2009. 
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Moreover, one of the experts interviewed for the thesis also argued: “There are 

two LNG terminals in Turkey, one owned and operated by BOTAS on the Marmara Sea 

near Istanbul. The other one is which is privately owned by EGE Gas and close to in-

dustrial facilities near Izmir. EGE Gaz is now printing money with this LNG terminal 

because they agreed the contracts when prices were high and now they buy their LNG 

extremely cheaply from the spot market. If you can get a permit for a privately-operated 

LNG terminal in Turkey, you can run this very profitably under current market condi-

tions.”144 Some competitive suppliers such as Azerbaijan and suppliers of spot LNG 

cargoes can easily undercut dominant and collusive producers, but this happens only on 

a very small scale in Turkey as BOTAS is committed in long-term contracts (LTC). 

Producers jointly defend these LTCs, which, as the subsequent analysis will show, is 

also contributes to their market power. 

                                                 
144 Expert Interview, Dr Cenk Pala, Chief Executive, E.ON Ruhrgas Turkey, Ankara, September 2010. 
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It is sometimes argued that it is the oil price that determines natural gas prices in 

places such as Turkey and not producers’ market power and collusion. Figure  4.12 

clearly demonstrates that such arguments are not very sophisticated and are the result of 

an incomplete understanding of gas prices in certain markets like Turkey. Oil-

indexation in the pricing formula determines the fluctuation of Turkey’s gas import 

prices, but not the absolute levels at which they fluctuate. Instead, negotiations between 

Turkey’s suppliers and BOTAS determine these levels. Figure  4.12 shows the fluctua-

tion of the average import price from GECF member states (and this is largely driven by 

price changes of a basket of oil products), but it also shows that the only non-member, 

Azerbaijan, is – as pointed out before – the outlier, despite the fact that Azeri supplies 

are also indexed to the price of oil products. Hence, the argument that oil-linked gas 

prices are high because of high oil prices is correct, but misses the point, since the abso-

lute level at which prices fluctuate rather than the fluctuation itself is important. That is 

why, moreover, the role of OPEC is not particularly relevant here since not the move-

ment of prices is the important argument, but the level at which the movement takes 

place. (Some have argued that OPEC – through oil indexation – determines the price of 

gas indirectly and collusion among gas exporters is not especially relevant.145) 

Cooperation among producers does matter. Having employed a variety of meth-

ods and having carefully analysed the data, one can be confident that collusive and 

openly cooperative conduct is an important explanation for the price-cost margin the 

Turkish natural gas market. Collusion here is not limited to narrowly-defined traditional 

price fixing in the way that other cartels such as OPEC have operated. The broadly con-

ceived analysis of cooperative actions in the descriptive part showed this.  

                                                 
145 Expert Interview, Dr Levent Ozgul, Head of Gas Master Plan Commission, BOTAS, Ankara, Septem-

ber 2010. 
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The outcome of the conduct parameter model suggests that cooperation does 

play a role in explaining elevated prices. This, however, could also include non-GECF 

suppliers. If this were true, it could mean that non-GECF member states also collude 

and the impact of GECF membership could not be determined with confidence. Yet, the 

evidence concerning price differentials between members and the only non-member 

(Azerbaijan) confirms the hypothesis: Azerbaijan charges significantly lower prices 

than those countries within the GECF. Hence high prices and GECF membership are 

evidently connected. That shows that cooperation as evidenced in the CPM results is not 

a general producer phenomenon, but is specific to the GECF member states. 

Moreover, Azerbaijan’s much cheaper supplies146 to Turkey as well as Turk-

menistan’s low-cost export potential147 pose a clear competitive threat to the market 

power and economic rents earned by GECF suppliers. Given the GECF’s objective of 

“protecting their economic interests” by raising and maintaining high gas prices, one 

might expect these dominant suppliers to defend their market power if possible. A care-

ful analysis of the literature and relevant reports shows that both Russia and Iran have 

been actively trying to curb Turkey’s alternative (and more competitive) supplies of 

natural gas. 

Specifically, Russia, which until a few years ago was a gas supplier to Azerbai-

jan, now buys volumes from the country after Azerbaijan emerged as an exporter (and 

hence competitor) in 2007. Clearly, the prices offered by Russia are “clearly attractive 

enough to give the Azeris and the consortium ample grounds for serious consideration.148 Sub-

sequently, two analysts noted: 

 

                                                 
146 Compared to Algeria’s, Iran’s, Nigeria’s and Russia’s suppliers. 
147 As a reminder, there is an existing gas sale and purchase agreement between Turkey and Turkmeni-

stan, which has not become operational so far. 
148 Unknown Author, “Azerbaijan's Turkish, Russian Troubles”, World Gas Intelligence, 1 October 2008. 

Accessed via Nexis UK on 2 May 2011. 



162 
 

In the medium term Russia can become a remarkable consumer for Azerbai-
jani gas. On 14 October 2009, Russia’s Energy Company, Gazprom, and 
SOCAR signed a contract to supply Azerbaijan’s gas to the Russian North 
Caucasus from the beginning of 2010. The agreement is very flexible and 
specifies only the minimum amount of supplies, which is a mere 0.5 bcm per 
year. Partners expect that Russia will buy as much gas as Azerbaijan can 
sell.149 
 
Supplies from Azerbaijan to Turkey depend on the price negotiations, Russia 
offered higher prices to the Azeri government, which has already become 
highly sensitive to developments between Turkey and Armenia. 150  

 

The Russian government has undertaken similar steps concerning another poten-

tial supplier to the Turkish market, Turkmenistan. While BOTAS’ agreement with 

Turkmenistan has not become operational due to a whole host of reasons, including 

border disputes between Azerbaijan and Turkmenistan about their borders in the Caspi-

an Sea that prevent a pipeline being built through the Caspain, Russia’s meddling is one 

of those reasons. Gazprom has secured gas supplies from Turkmenistan, which it pumps 

through its own network and resells it mostly to Europe at a much higher price. An ob-

server describes the deal:  

 

Russia’s April, 2003 gas deal with Turkmenistan, a pivotal move in Putin’s 
grand design to secure for Russia a leading place in what would be an ana-
logue of OPEC’s cartel for natural gas, exemplifies the process as it pertains 
as well to Central Asia. The firm chosen to move gas from Turkmenistan to 
Russia and Ukraine is Eural Trans Gas, a firm chartered in a Hungarian vil-
lage named Csadba and headed, through an intricate maze of shell compa-
nies, by one of Russia’s most notorious organized crime lords, Semyon Mo-
gilevich. Eural Trans Gas stood to make from $US320 million to $US1 bil-
lion on this deal, which clearly raises the most disturbing implications.151 

 

The view that Russia successfully reduces Turkey’s alternatives to obtain natural 

gas from non-Russian and non-GECF sources was also expressed by Dr Filiz Katman in 
                                                 
149 Pritchin, “Azerbaijan’s New Gas Strategy”, pp. 125-126. 
150 Mert Bilgin, “Turkey’s Energy Strategy: What difference does it make to become an energy transit 

corridor, hub or center?”, UNISCI Discussion Papers, no. 23, May 2010, p. 122. 
151 Stephen Blank, “The Putin Succession and its Implications for Russian Politics”, Policy Paper, Insti-

tute for Security & Development Policy, Stockholm, February 2008, p. 28. 
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an expert interview in Istanbul: Incremental competitive alternatives to current supplies 

are difficult to secure because Gazprom locks up resources in places such as Azerbaijan 

and Turkmenistan.152 Dr Katman also pointed out various academic papers on Turkish 

energy issues and natural gas policy in the wider region. One of those papers indicated 

that not only Russia, but also Iran is actively trying to secure volumes from Azerbaijan. 

As the paper notes: 

 

On 13 January 2010, SOCAR and the National Iranian Gas Export Company 
signed a contract regarding Azerbaijan supplying gas to Iran. The head of 
the Centre for Oil Studies, Ilham Shaban, said that in 2010, when the old gas 
pipeline is repaired, its capacity would become 1.5 bcm per year. Further-
more, Iran and Azerbaijan have agreed to construct a new pipeline with five 
bcm capacity. Collaboration with Iran is very important for Azerbaijan be-
cause it initiates a constructive mode of cooperation with this important 
neighbor. Additionally, Iranian Oil Industries Engineering and Construction 
has a 10 percent share in “Shah Deniz 1” project.153  

 
 

Both Russia and Iran, the world’s number one and number two holders of natu-

ral gas reserves, are clearly not concerned about an impending shortage of natural gas, 

but instead seem to pursue this strategy of locking up resources in non-GECF countries 

for the reasons stated before: to protect their market power and hence economic rents. 

Azerbaijan and Turkmenistan both are not members of the GECF. The most efficient 

way of preserving economic rents and market power in lucrative markets such as Tur-

key is to take alternatives off the market. This behaviour aims to address the external 

procedural challenge faced by the GECF: keeping out actual and potential non-member 

production.154  

                                                 
152 Expert Interview, Dr Filiz Katman, Director, Energy Research Institute, Istanbul Aydin University, 

September 2010. 
153 Pritchin, “Azerbaijan’s New Gas Strategy”, p. 126. 
154 This is one of the major challenges faced by the GECF 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 showed that in each year between 2006 and 

2008 price levels were not only far above the marginal cost level, but also above the 

non-cooperative oligopoly level. An outcome between the non-cooperative level and 

perfect collusion indicates that there is a small number of firms—an oligopoly—which 

engage in cooperation and manage to charge elevated prices.  

On the basis of the simple CPM, it is impossible to ascribe a specific US$ 

amount to cooperation and other formal factors that are part of the model, such as the 

elasticity of demand, as well as factors that are not part of the model. Such other factors 

will be discussed qualitatively in this section to shed some light on additional and more 

sophisticated (possible) explanations of market power.  

To illustrate the size of the mark-up over marginal cost and over the non-

cooperative outcome, Figure  4.13 schematically shows the actual average price charged 

by Turkey’s gas suppliers and the average marginal cost of all producers.155 The non-

cooperative oligopoly outcome is an approximation and shows that the mark-up over 

this price level is still very considerable. There are quite a few additional possible ex-

planatory factors of market power, hence it is useful to picture the extensive size of the 

mark-ups before moving on to describe these various other factors.  

The conduct parameter model takes into account three major explanations of 

market power: market concentration, the elasticity of demand and producer conduct. 

Yet, other factors may play an equally or even more important role in explaining market 

power. As was pointed out in chapter 3, the role of buyer concentration and market en-

try barriers are not part of the model and could lead to an understatement or overstate-

                                                 
155 Both prices and marginal costs are weighted by the market share of each supplier. 
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ment of the role of cooperation among producers in the model results. These two and 

other possible factors will be discussed here. 

 

 

Figure 4.13: Schematic Illustration of Economic Rent earned by Exporters156 

 

 

Buyer concentration. If consumers of a good or service are numerous, but the 

number of producers is small, producers, because of their small number and the possi-

bility to collude easily, are in a better bargaining position and hence are likely to enjoy 

market power. If the number of consumers is small too, this may be different. Buyer 

concentration is not part of the CPM, but the reality in Turkey is that BOTAS still dom-

inates more than 90 percent of the market. Despite privatisation and liberalisation ef-

forts, the Turkish gas importing market remains highly concentrated. It is this buyer 

concentration that might give Turkey a better bargaining situation than is assumed in the 

                                                 
156 Figure: author. 
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model. This would mean that the CPM result—located between non-cooperative oli-

gopoly and perfect collusion—could be even closer to the perfectly collusive outcome.  

Most experts interviewed for this thesis agreed that BOTAS’ dominant role was 

an obstacle to a more competitive market in Turkey, partly because BOTAS is not inter-

ested in change, which would essentially entail losing market share. BOTAS also has no 

interest in bringing more transparency to the negotiation process with the suppliers nor 

does it have an incentive to actively look for more competitively priced gas from other 

sources since it does not face much competition at home.157 Contrary to this widely held 

position, Dr Levent Ozgul from BOTAS pointed out in the interview that unbundling 

BOTAS and privatising the market sounds good in theory, but it is not sensible in prac-

tice. The reality, he pointed out, is that Turkey has to deal with national oil and gas 

companies such as Gazprom, Sonatrach, SOCAR and so forth which are mostly con-

trolled by totalitarian governments. Dr Ozgul therefore advocates a strong BOTAS that 

will enable Turkey to negotiate eye to eye with those state-run suppliers in a way small-

er private companies could not.158  

 

In theory it might be a good idea to unbundle and to privatise BOTAS in or-
der to create more competition and a more market-based approach. In prac-
tice, BOTAS deals mainly not with the competitive and market-driven BPs 
and Chevrons, but with totalitarian governments that surround Turkey. 
Therefore a strong, integrated and at least partly state-owned BOTAS is 
needed to secure a strong position in negotiations.159 

 
However, Turkey pays some of the highest prices for gas despite being sur-

rounded by countries holding some of the world’s largest gas reserves. This should give 

Turkey a choice of suppliers and should keep transportation costs low. The fact that 

                                                 
157 For example: Expert Interview, Dr Tuncay Babali. 
158 Expert Interview, Dr Levent Ozgul. 
159 Expert Interview, Levent Ozgul, Head of Gas Master Plan Commission, BOTAS, Ankara, September 

2010. 
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prices are high despite this is evidence that if buyer concentration in fact strengthens the 

country’s bargaining position, it has not generated favourable results so far.  

Market entry barriers.   Contrary to buyer concentration, market entry barriers 

could lead to an overstatement of the conduct parameter. If there are high barriers to en-

try for potential market participants, collusive producer conduct may not be as im-

portant an explanation as the model suggests. It is true that natural gas production and 

transportation faces such high barriers. Yet, one must distinguish between natural mar-

ket entry barriers and others which may be established or sustained with anti-

competitive motivation. Natural barriers are high upfront costs for developing natural 

gas fields and for building long-distance pipelines and LNG tankers. These certainly 

exist for alternative suppliers160 though not in all cases. For example, were Iraq to ex-

port gas to Turkey, it could produce the gas from fields close to the Turkish border for 

around US$15 per Mcm, much lower than even low-cost suppliers such as Russia.161 

Moreover, incremental volumes from Iran would not face high entry barriers either 

since many Iranian gas fields need to be scaled up, but do not need to be developed 

from scratch. A pipeline also exists, which carries small volumes to Turkey. Hence, the 

natural entry barriers exist, but they are not as severe as they could be. Hence these bar-

riers may not overstate the CPM much. 

There is a second type of market entry barrier as well: artificial ones put up to 

keep the market uncompetitive. A competitive market, among other things, needs trans-

parency, flexibility and prices that reflect supply and demand. Yet, in the Turkish natu-

ral gas market—and in many others in Europe and East Asia—this is not the case. One 

entry barrier is the wide-spread use of long-term contracts. Suppliers insist on those 

                                                 
160 Turkey’s existing suppliers, apart from Azerbaijan, source gas from relatively old fields, where high 

upfront costs have largely been amortised over years and decades. That is in part why their marginal 
costs are relatively low. 

161 Expert Interview, Dr Cenk Pala. He cited a feasibility study conducted by Shell in Northern Iraq. 
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contracts in order to commit the consumer for up to 30 years, hence shutting out poten-

tial rivals for decades. Energy expert Filiz Katman pointed out in the expert interview 

conducted with her that Turkey is overcommitted having signed agreements to take de-

livery of gas almost twice the actual consumption. These and long-term inflexible con-

tracts prevent major adjustments and market entry of competitors.162 Producers defend 

this practice jointly and hence Turkey cannot source gas through more flexible short-

term contracts.  

Connected to the issue of long-term contracts with upstream suppliers is the 

problem of stranded costs. These are costs that were “incurred within the previous mar-

ket structure [and] that cannot be economically recovered within a competitive natural 

gas market structure.”163 Stranded costs include high-price long-term contracts that need 

to be fulfilled until their expiry.164 “Stranded costs create uncertainty for new investors 

and risk stifling competition. [Regulators in Turkey have to] mitigate and accurately 

measure stranded costs […] to provide for their recovery in a way that is ‘fair’ and does 

not impede efficient entry or the emergence of competition. Prospects for competition 

among upstream players are poor for the immediate future unless there is new entry 

from new sources. However, new entry may exacerbate the problem of stranded costs, 

since excess supply of gas [in long-term contracts] is already expected to be substantial. 

However, on the other hand, by delaying the import/upstream competition with the im-

port ban provision in the NGML, Turkish policy makers bind themselves and Turkish 

consumers with the high prices in those contracts.”165 Hence the issue of long-term con-

tracts is both problematic because all (GECF) producers refuse to move to more flexi-

                                                 
162 Expert Interview, Dr. Filiz Katman. 
163 M. Oğuzcan Bülbül, “Liberalization of the Turkish Gas Market”, Rekabet Dergisi, vol. 11, no. 1, 2010, 

p. 21. 
164 Other examples include: over staffing, especially payments for redundancies resulting from transfer of 

operations from BOTAS to the private sector and for pension liabilities. 
165 Bülbül, “Liberalization of the Turkish Gas Market”, p. 21. 
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ble, short-term contracts—thereby keeping out competition—but it is also a regulatory 

challenge for the government in Turkey because of stranded costs. A more detailed 

treatment of Turkish domestic policy design and implementation is to follow in the next 

subsection. Finally, another artificial barrier to market entry is worth mentioning: the 

practice of conducting negotiations on natural gas sale and purchase agreements in se-

cret and keeping the contract terms secret too. This lack of transparency makes it diffi-

cult for competitors to enter the Turkish market.  

Section 2 described various cooperative efforts and actions among GECF sup-

pliers to the Turkish market, including the use of the gas pricing mechanism (oil indexa-

tion) to sustain producers’ market power. Some of the artificial entry barriers mentioned 

here also contribute and sustain producers’ market power. In fact, there is a positive 

feedback loop—an interdependence—between artificial entry barriers and producer co-

operation. All producers insist on secret negotiations and on locking customers into two 

or three decade-long contracts. These barriers make it easier to keep out competition 

and less competition makes it easier to cooperate (on matters of price and contract 

terms).  

Hence, some natural market entry barriers may to an extent overstate the con-

duct parameter result. However, artificial  market entry barriers that are the result of 

(openly) cooperative action should not be understood as potential overstatement of the 

CPM, but instead they should be considered part of the CPM result. Given the preva-

lence of these artificial entry barriers, it could well be that their existence even under-

states the CPM figure in terms of actual cooperative conduct.166  

Policy issues. The major policy document of the past decade was the 2001 Natu-

ral Gas Market Law, which incidentally was passed in the same as the GECF was estab-

                                                 
166 Accounting for both secret collusion and overt cooperation. 
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lished. In line with EU efforts to liberalise and integrate the European gas markets, Tur-

key passed an even more aggressive law. Yet, while the law itself was very ambitious, 

the implementation of it left much to be desired: 

  

The 2001 gas market law was very aggressive, but it has hardly been imple-
mented. BOTAS was supposed to transfer at least 50% of its contracts to the 
private sector by 2009, but so far less than 10% of gas volumes are now pro-
vided by private firms. Moreover, BOTAS is not allowed to sign new con-
tracts with suppliers from abroad, but in fact they still do. Such is the reality 
of Turkish politics.167 

 

The gas release programme that required BOTAS to relinquish volumes has 

hence not been properly implemented. One issue was that BOTAS’ competitors were 

quite small firms with which Gazprom, Sonatrach et al did not want to do business (pre-

sumably mainly because these smaller firms would have eroded the exporters’ market 

power over time by looking for the most competitive source of gas). A more effective 

policy design could have been to privatise BOTAS and divide it into four to five smaller 

firms. That way, contracts with GECF suppliers, which are eager to protect their market 

power, would not have had to be changed. Hence, in terms of policy, both the design of 

the NGML and its implementation were problematic.  This could also be an additional 

explanation for the existence of market power. 

Political factors. Political factors are treated separately from policy issues here. 

Given the existence of a state-run and state-owned pipeline firm such as BOTAS, one 

would expect some degree of politicisation that influences market prices and might ex-

plain departures from competitive conditions. In addition to this fact, there are other fac-

tors at play too. For example, while the gas sale and purchase agreements between BO-

TAS and its suppliers such as Gazprom are negotiated on a company-to-company basis, 

                                                 
167 Expert Interview with Ms Berris Ekinci, Head of Energy Department, Turkish Ministry of Foreign 

Affairs (MFA) and Dr. Tuncay Babali, senior diplomat, Turkish MFA and former fellow at Harvard’s 
Weatherhead Center for International Affairs (2009-2010), Ankara, September 2010. 
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an intergovernmental agreement (IGA) usually precedes this. Hence governments and 

their political agendas are not only involved indirectly through state-run companies, but 

also more directly in the basic IGAs agreed upon before the commercial negotiations 

begin. While specific examples of quid pro quo deals in which the Turkish governments 

accepts less favourable conditions in their natural gas negotiations with their suppliers 

in exchange for other political or strategic benefits are hard to come by, the political el-

ement might be another factor that explains why gas is not priced as competitively as it 

could be. 

Politics also plays a role in two other ways. As one expert argued, the retail nat-

ural gas prices in Turkey are politicised, especially ahead of elections. “The prime min-

ister and the ruling party will often lower end-user prices of gas and electricity, which 

are mainly very high because of high import costs.”168 The loss imposed on BOTAS by 

such actions is of course ultimately borne by all citizens through their taxes. Moreover, 

politics matters in yet another way. International relations professor Mustafa Aydin 

pointed out that the search for alternative sources of gas is hindered by America’s polit-

ical influence. “Iran has the world’s second largest gas reserves and could deliver much 

larger quantities to Turkey than it does at the moment. Yet, Iran’s supplies are kept to a 

minimum because of US political influence and sanctions. Sanctions on Iran left infra-

structure and fields underdeveloped so that additional volumes couldn’t be supplied at 

the moment even if the Americans allowed it.”169 This argument has some merit, but the 

fact that Iran has been one of the most vocal GECF suppliers aiming to raise prices, 

makes it seem unlikely that Iran would be the supplier most likely to provide additional 

volumes under more competitive conditions.  

                                                 
168 Expert Interview, Dr. Necdet Pamir, former TPAO executive, Ankara, September 2010. 
169 Expert Interview, Professor Mustafa Aydin, Kadir Has University, September 2010. 
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Corruption. A recurrent theme in the expert interviews conducted in Turkey in 

September 2010 was corruption. Almost every expert agrees that corruption does play a 

big role in Turkish politics and also in the energy market and business. Dr Pala argued: 

“Erdogan supports market-oriented reforms, but most often he favours those private 

companies that are close to him and his party, such as Calik Holdings.” Professor Aydin 

added that when it comes to the construction of pipelines for both gas and oil, Calik 

Holdings seems to be the government’s preferred company. “Mr Calik, the owner of the 

holding company maintains close ties to the government and employs the son-in-law of 

Prime Minister Erdogan as the chief executive of his company.”170 Moreover, Vladimir 

Socor argued that “Blue Stream One's exorbitant construction costs translated into oner-

ously high prices to Turkish gas consumers. Elements in the Turkish government at that 

time colluded with Gazprom in this project, but the subsequent investigations did not 

run their full course.”171  

Infrastructure/Storage. The lack of gas storage facilities in Turkey are another 

possible reason for the existence of market power.172 If gas consuming countries do not 

have sufficient storage facilities, they are particularly susceptible to suppliers’ pricing 

power since they have no cushion in a time of crisis suppliers can get away with charg-

ing much higher prices. Tamer Cetin explains:  

 

Natural gas demand in Turkey is seasonally volatile and depends on imports. 
Supplier countries can put ceilings on imports for economic and political 
reasons. For example, Ukraine and Iran cut gas exports to Turkey in 2006. In 
January 2007 and now in January 2008, Iran reduced the supply of natural 
gas two more times. Iran always defends the cut in supply on the basis of 
technical problems and a heavy winter. Nonetheless, political reasons also 
had some role in Iran’s behaviour. […] [Moreover, during] the crisis with 

                                                 
170 Expert Interview, Mustafa Aydin. 
171 Vladimir Socor, “Gazprom, Turkey Revive and Reconfigure Blue Stream Two”, 11 August 2009. Ac-

cessed on 10 October 2010: http://economie.moldova.org/news/gazprom-turkey-revive-and-
reconfigure-blue-stream-two-203210-eng.html. 

172 Expert Interview, US Government official, Ankara, September 2010. 
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Russia, Ukraine consumed domestically some of the gas it is needed to 
transport to Turkey. This unexpected supply shortage gave signals about the 
vulnerability of the market structure and raised questions about the sustaina-
bility of the current system.173  

 

This section has considered alternative explanations for the existence of the con-

siderable difference between prices and marginal cost of gas in Turkey. While certain 

factors such as buyer concentration might understate the CPM result, others such as the 

existence of market entry barriers might overstate it. It seems that policy, political and 

other factors including corruption in Turkey and the absence of sufficient storage facili-

ties may also in part explain producers’ pricing power. Nevertheless, after careful con-

sideration of these other possible factors cooperation remains a viable major explanation 

for the price-cost margin though perhaps not quite to the extent that the conduct parame-

ter model suggests. 

 

  

                                                 
173 Çetin, “Institutional Change in the Turkish Energy Markets”,  pp. 203-205. 
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4.5. Consequences of Market Power and Conclusion 

The preceding analysis has shown that the significant degree of market power in 

the Turkish gas market is to a considerable extent not only explained by the highly con-

centrated market structure, by somewhat inelastic demand, but also by cooperation 

among  major natural gas exporters to Turkey, especially those that are members of the 

GECF. This market power is also perpetuated by producers’ insistence on uncompeti-

tive practices and artificial market entry barriers. High prices and significant amounts of 

economic rent earned by suppliers, chiefly Russia as it is the biggest one, have a range 

of detrimental implications for Turkey in the energy, political and economic spheres. 

These implications will be explained in detail below.  

Energy Security. First of all, energy security not only comprises security issues 

related to the physical access of energy supplies. Much attention has been devoted to the 

physical access side of the argument and other studies174 have also looked at the recent 

resurgence of energy nationalism, which creates vulnerabilities for all gas consuming 

countries. Yet, for highly import-dependent gas importing consuming countries in Eu-

rope and Asia—Turkey in particular—pricing vulnerability has been a permanent fea-

ture. That is why producers’ market and pricing power should not only be understood in 

narrow terms, but also in terms of broader energy security issues. While there are many 

definitions for energy security, the most basic one is the reliable and affordable access 

to energy. If access to energy becomes unaffordable for many—and this is a relevant 

problem in a developing country such as Turkey—then pricing is an energy security is-

sue as well. 

                                                 
174 Nana de Graaff, “A Global Energy Network? The expansion and integration of non-triad national oil 

companies “, Global Networks vol. 11, no. 2, 2011, p. 262. 
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Welfare Implications. Uncompetitive gas prices are problematic in Turkey for 

many reasons. As a report by the Turkish government notes:  

 

Around 58 percent of electricity production is dependent on imported re-
sources including other imported fuels besides natural gas. That much de-
pendence on natural gas almost all of which is imported and large part of 
that dependence being on a single country constitutes a  significant supply 
security risk besides that being the main reason behind the persistent elec-
tricity price increases seen in last two years.175 
 

 

Overreliance on a few colluding suppliers leads to high prices and economic 

rents earned by those suppliers at the expense of the Turkish economy and consumers. 

Figure  4.14 compares the OECD average of power and natural gas prices to prices in 

Turkey. The poorest OECD country hence faces prices far above average despite the 

fact that it is surrounded by a wider range of gas-rich countries (with low production 

costs) than any other country within the OECD. 

Figure  4.14: Power and Gas Prices for Industrial Consumption: 

Turkey v OECD average176 

 

 

No doubt, these high end-user prices are partly explained by the monopoly posi-

tion of BOTAS. Economists call this situation double marginalisation where consumers 

                                                 
175 Unknown Author, “2010 Annual Programme”, Republic of Turkey - Undersecretariat of State Plan-

ning Organization, 2010, p. 113. 
176 IEA Energy Prices and Taxes, 2010. 
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face two monopolies,177 one at the upstream end and one on the downstream end of the 

chain (BOTAS). Yet, in most comparable gas consuming countries there are only a lim-

ited number of downstream firms that also possess market power. Hence the difference 

between Turkey’s end-user prices shown in Figure  4.14 and the OECD average is not 

principally due to double marginalisation and BOTAS’ dominant role. 

In fact BOTAS itself has faced immense difficulties because of inflexible long-

term contracts with Gazprom et al and because of high prices: 

 

Turkey's BOTAS raised natural gas prices by between 5.4% and 5.8% yes-
terday in a bid to ease its financial difficulties, according to Reuters. The 
gas-price rises amount to a cumulative 30% so far this year and are likely to 
push up electricity prices and in turn boost inflation. […] The move follows 
earlier reports that BOTAS is close to bankruptcy after being squeezed by 
high-priced take-or-pay contracts with Russia’s Gazprom, regulated end-user 
prices, and debts of around 9 billion Turkish lira (US$6 billion) run up by 
Elektrik Uretim Anonim Sirket, which operates the majority of Turkey's 
13,300MW of gas-fired generating capacity. […] BOTAS last raised natural 
gas prices 6.8% in August 2006, but has since kept prices steady despite ris-
ing costs because of soaring oil prices.178 

 

Furthermore, IHS CERA reported in 2007 that an investigation into gas import 

contracts between BOTAS and Gazprom was conducted. The 1998 contract concluded 

that Turkey had “overpaid for supplies by up to US$233m” – on just one of the three 

contracts BOTAS has with Gazprom. The investigation also criticised the long-term 

contracts with Gazprom that “lock [Turkey] into buying far more gas than it needed.” 

Turkey’s former energy ministers Recai Kutan and Cumhur Ersumer are now being 

scrutinised for their role in concluding the contract and also for possible corruption.179 

                                                 
177 Or a group of colluding upstream suppliers. 
178 Sally Bogle, “BOTAS Hikes Turkish End-User Gas Prices to Ease Financial Problems”, IHS Global 

Insight, 2 November 2006. Accessed via Nexis UK on 2 May 2011. 
179 Sally Bogle, “BOTAS's 1998 Gas Contract with Gazprom Probed; Sale of Ankara Gas Distributor 

Cleared”, IHS Global Insight, 27 November 2007. Accessed via Nexis UK on 2 May 2011.  
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High gas prices in Turkey are not just a matter of economic welfare, but also a 

welfare issue at a more basic level. One expert reported that due to high prices especial-

ly during winter time many citizens who can no longer afford gas prices to heat their 

houses, switch to the use of indoor coal furnaces that are extremely dirty not only be-

cause burning coal indoor is a health risk by itself, but also because Turkish coal is 

much more dirty in terms of generating local pollution and toxic emissions than coal 

from other countries.180 

Macroeconomic Issue. High and fast-rising gas prices contribute to Turkey’s 

inflation problems, which at 10.4 percent in 2008 are already very considerable given 

the country’s strong economic growth. Gas prices exacerbate inflationary problems. 

Moreover, high gas prices make energy-intensive production more expensive, hence 

hurting Turkey’s competitiveness. Finally, as Roubini Global Economics (RGE) note, 

Turkey’s enduring current account deficit is caused by structural trade issues, in particu-

lar Turkey’s reliance on expensive imported energy.181 

Political Implications. Turkey’s heavy dependence on foreign sources of ener-

gy is a fact and a detrimental one at that. Yet, because of extremely limited conventional 

sources of oil and gas, this import dependence is likely to continue. This dependence, 

the concentrated market structure and producer collusion taken together weaken Tur-

key’s political position especially vis-à-vis its dominant suppliers of gas.  A more diver-

sified and competitive market approach would reduce reliance on big suppliers, increas-

ing the Turkey’s bargaining power and it would also reduce the enormous cost imposed 

by the current system.  

The current Turkish approach of government-influenced negotiations with the 

country’s  gas suppliers is not without irony. By sometimes making concessions in the 
                                                 
180 Expert Interview, Dr Filiz Katman. 
181 Mary Stokes and David Rogovic, “RGE’s Wednesday Note: Mind the (Current Account) Gap”, Rou-

bini Global Economics Wednesday Note, 25 August 2010. 
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issue area of natural gas (i.e. accepting less favourable terms and prices or more control 

for Gazprom and others in Turkey’s domestic distribution market) in order to achieve 

other strategic goals, Turkey weakens its position in the long-run by becoming ever 

more dependent on those suppliers. What may look like a strategic, political success for 

Turkey in the short-term (in exchange for compromises in the natural gas negotiations), 

may in the long-run weaken the country’s overall position. 

To conclude this case study on the role of cooperative conduct and market pow-

er in the Turkish natural gas market, one can summarise the following findings. Coop-

eration among Turkey’s natural gas suppliers is both a clearly stated objective and there 

is a wide range of publicly available evidence that cooperative efforts, policies and ac-

tions have taken place after the GECF’s formation. Section two provided a descriptive 

account of these efforts at the international, at the bilateral and at the company-to-

company levels. The weaker forms of cooperation tend to take place at the international 

level, e.g. in GECF meetings. The stronger types of cooperation have taken place at the 

national government and corporate levels. Despite weak levels of institutionalisation, I 

find evidence that cooperation and collusion among GECF members is effective. This 

finding is at odds with the international relations literature that presumes higher levels 

of cooperation tend to lead to more effective cooperation outcomes. This finding, espe-

cially if corroborated in the other case studies, will be discussed in chapter 7. Hard evi-

dence of (collusive) price-fixing is of course essentially impossible to obtain, which is 

why the conduct parameter model and empirical data were very helpful in estimating 

the conduct of producers, which was collusive in the period of time under investigation 

(2006 to 2008). The subsequent qualitative analysis showed that there might be some 

other factors that are not part of the model and which might lead to an over- or underes-

timation of the cooperative nature of the producers’ conduct. On balance, these factors 
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do not change the overall result that Turkey’s producers collude. The model outcome 

was greater than the non-cooperative oligopoly outcome, but lower than the perfectly 

collusive outcome, suggesting that cooperation is an important explanation for market 

power. More evidence for the effect of collusive conduct on gas prices can be found by 

considering the only supplier of gas to the Turkish market that is not part of the GECF, 

Azerbaijan. The import price of gas from Azerbaijan was 60 to 70 percent lower than 

the average price charged by members of the GECF. This evidence of a significant price 

differential between members and the only non-member of the GECF confirms the hy-

pothesis that high prices and GECF membership are evidently connected. Cooperation 

and collusion as evidenced in the CPM results are therefore not general producer phe-

nomena, but are specific to the GECF member states. 
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4.6. Appendix 

Appendix Table  4.1: Natural gas cost of extraction and transportation182 

 

 

 

                                                 
182 Massol and Tchung-Ming, “Cooperation among liquefied natural gas suppliers: Is rationalization the 

sole objective?”, p.  944. 
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Appendix Figure 2: Domestic Natural Gas Pipeline Network in Turkey  

 

 

Source: IEA Natural Gas Information 2010, IV.61 

  



183 
 

Appendix Table 4.2: Natural gas supply and consumption in Turkey 

 

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 – Ankara and Istanbul, Turkey 
 
I hope to have a wide-ranging conversation with you about the following issues and 
questions: 
 

Turkey’s energy market in general and natural gas in particular 

• Relationships between the suppliers (Algeria, Azerbaijan, Iran, Nigeria, Russia 
and Turkmenistan) 
o and BOTAS and between the exporting countries and Turkey more general-

ly 
� Economic dimension  
� Political dimension  
� Important issues in these economic and political relationships be-

tween the exporters and Turkey 

• Competition in Turkish energy /gas markets 
o Level of competition in the domestic natural gas market and other markets 

(electricity) 
• In terms of public policies/energy policy, has there been a strong drive towards 

liberalisation of gas and electricity markets? 
 

• Issue of producer cooperation 
 

o Important in Turkish policy debate? 
o Mitigating factors: 

� I look at producer cooperation in the gas market. Such coopera-
tion on the supply side, might (in part) be offset by buyer concen-
tration or cooperation in the Turkish market. Do you consider 
BOTAS’ position as the dominant importer as being favourable? 

� the drive for alternative supplies of gas: 

• other pipeline suppliers (Azerbaijan/Iraq)? 
• more LNG? 
• more domestic production? 

� Market entry barriers – remove? 
• Current economic and political issues in Turkey related 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 Institute, Istanbul Aydin University. 
 
Professor Mustafa Aydin, Rector and International Relations expert, Kadir Has Univer-
sity 
 
Mr Alain Terraillon, Head of Turkey Office, European Investment Bank.  
 

Ankara 
 
Dr Cenk Pala, General Manager, E.ON Ruhrgas Doğalgaz A.Ş. (Turkey) 
 
Dr Necmi Odyakmaz, Board Member, E.ON Ruhrgas Doğalgaz A.Ş. (Turkey) 
 
Ms Berris Ekinci, Head of Energy Department, Turkish Ministry of Foreign Affairs 
(MFA) 
 
Dr. Tuncay Babali, senior diplomat, Turkish MFA and former fellow at Harvard’s 
Weatherhead Center for International Affairs (2009-2010) 
 
Mr Levent Ozgul, Head of Gas Masterplan Commission, Strategy 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 Suppliers 

5.1. Introduction and Background 

 

The second case study is concerned with the Japanese gas market. It is another very in-

teresting case and in some ways different to Turkey, yet essentially comparable in most 

respects.  Japan is a resource-poor country and produces only very small amounts of gas 

domestically. In East Asia it is the largest consumer of gas and it is almost fully de-

pendent on imports. Figure  5.1 shows Japan’s total primary energy supply in 2008. Nat-

ural gas is the third most important source of energy in the country.  

Figure  5.1: Total Primary Energy Supply (2008)1 

 

*other: nuclear, hydro, geothermal, solar, combustible and renewable waste 

 

While major gas producers such as Indonesia and Malaysia are reasonably close, 

Japan’s geographical location is difficult in terms of transportation for at least two rea-

sons. First, no pipeline connections to Japan exist since there are hardly any sources2 of 

gas close enough to make pipeline transportation feasible. Hence Japan must rely on 

LNG shipments, which tend to be more expensive than piped gas. Second, apart from 

Malaysia and Indonesia, most other suppliers of gas (Australia, Middle Eastern coun-

                                                 
1 IEA Natural Gas Information 2010. 
2 With one exception: Russia’ Sakhalin fields in the North Pacific. 
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tries, North America) are located many thousands of miles away, which also means that 

transportation costs will be higher. 

Given different modes of transportation—LNG in the case of Japan and mostly 

pipelines in the case of Turkey and Germany—is it sensible to compare these country 

case studies? Comparing piped gas sold through long-term contracts with LNG sold on 

the spot market might indeed be difficult; however the contractual and pricing arrange-

ments are remarkably similar in the cases under consideration. LNG sold to Japan is al-

so sold through long-term contracts spanning 15 to 30 years. The original justification 

for those long-term contracts was that huge upfront costs for developing gas fields and 

for constructing pipelines and LNG facilities needed to be recovered overtime. Unless 

the buyer committed to long-term contracts which guaranteed reliable capital recovery, 

producers would not build the facilities. Therefore, the contractual arrangements for 

pipeline gas and LNG are fairly similar and hence comparable in most highly import-

dependent countries.3 

Despite higher transportation cost, LNG has an advantage over pipeline trans-

portation. A pipeline is immobile piece of infrastructure, which often crosses various 

transit countries that are situated between the supplier and the importer. This sometimes 

creates political and sovereignty issues between the importing, transit and supplying 

countries. Since LNG tankers generally use international waters, this mode of transpor-

tation tends to be less political. But does Japan benefit from a (potentially) more com-

mercial relationship with its suppliers (evidenced e.g. by competitive and not political 

prices) as a result of using LNG tankers and not pipelines? This is one of the questions 

that will be addressed in this chapter. A first glance at the data indicates a significant 

degree of producer market power. The main task will be to identify the degree to which 

                                                 
3 And the original justification for those structures today is equally questionable in both cases as will be 

argued later. 



189 
 

this market power is explained by cooperation among Japan’s gas suppliers, many of 

which are GECF members. 

This introductory section will provide some background information on the Jap-

anese gas market and other related domestic issues. It will also introduce in some detail 

the most important suppliers of LNG to the Japanese market. The second section will 

consider evidence of cooperation among the suppliers at the corporate, at the bilateral 

and at the international levels. Section three will use available empirical data to run the 

conduct parameter model, which allows one to estimate by how much the price-cost 

margin is explained by producer collusion, taking into account the price elasticity of 

demand for gas and market concentration. Finally, other possible factors in addition to 

those used in the model will be discussed in section four.  

5.1.1. Overview of Japan’s Sources of Natural Gas Supply 

Japan’s domestic gas reserves are so small on a global scale that they are not 

even included in the BP Statistical Review of World Energy. Reliable information 

comes from The Oil and Gas Journal, according to whose data Japan possessed about 

20.9 bcm of proved reserves in 2011. The reserves were previously estimated to be 

twice as large in 2007.4 Since Japan consumes close to 100 bcm a year, the reserves—if 

they could all be produced in one year—would barely cover one-fifth of the total annual 

demand. The yearly production is hence very small: “Japan produced 181 Bcf [= 5.1 

bcm] of natural gas in 2009. Japan's largest natural gas field is the Minami-Nagaoka on 

the western coast of Honshu, which produces about 50 percent of Japan's domestic gas. 

Discovered by Inpex in 1979, field exploration and development are still ongoing. The 

gas produced is transported via an 808-mile pipeline network that stretches across the 

                                                 
4 Unknown Author, “Japan Country Analysis Brief”, United States Energy Information Administration 

(EIA). Accessed on 19 May 2011: http://www.eia.doe.gov/countries/cab.cfm?fips=JA. 
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region surrounding the Tokyo metropolitan area.”5 Figure  5.2 illustrates how strongly 

growing demand and declining production lead to ever higher import quantities.  

Figure  5.2: Japan’s Gas Production and Consumption, 1990-20096 

  

 

Consequently, LNG imports have played a dominant in role in the Japanese 

electricity and gas markets since the late 1960s. “Japan began importing LNG from 

Alaska in 1969, making it a pioneer in the global LNG trade. Due to environmental 

concerns, the Japanese government has encouraged natural gas consumption in the 

country and Japan accounted for about 36 percent of global LNG imports in 2009.”7 

Tokyo Electric Power Company (TEPCO) and Tokyo Gas, a gas distribution company, 

started importing LNG in 1969 and soon added additional capacities in 1972 by import-

ing LNG from Brunei through a 20-year long-term contract.8 Unlike in Turkey, individ-

ual power and gas companies negotiate with foreign suppliers. 

Many of the subsequent supply and purchase agreements are with Middle East-

ern and Southeast Asian countries, especially Malaysia and Indonesia. Indonesia had 

been Japan’s largest supplier for decades, but as a result of soaring demand in Indone-

                                                 
5 Ibid. 
6 Ibid. 
7 Ibid. 
8 Akira Miyamoto, Chikako Ishiguro and Takashi Yamada, “Irrational LNG Pricing Impedes Develop-

ment of Asian Natural Gas Markets: A Perspective on Market Value”, Unpublished Working Paper 
obtained at Interview with Mr Miyamoto, Osaka Gas, October 2010, pp. 2-3. 
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sia, the country has allocated more of its production to its domestic market rather than 

to exports.9 

Figure 5.3: Contracted LNG Demand for Japan10 

2000-2009, in bcm 

 

In terms of contracted volumes, as illustrated in Figure 5.3, Indonesia’s market 

share has fallen both in absolute and in relative terms. The contracted volumes also 

show that Australia’s role has become much more important between 2000 and 2009. 

The contracted volumes have some flexibility and can be adjusted upwards or down-

wards depending on changes in demand. In comparison to the Turkey case study which 

showed that BOTAS had signed agreements for around twice the amount of actual gas 

consumed, Japan’s contracted volumes are more in line with actual demand as can be 

seen if one compares Figure 5.3 and Table 5.1. 

                                                 
9 EIA, “Japan Country Analysis Brief”, 2011. 
10 Chart: author; data: kindly provided by Osaka Gas, June 2011. 
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Table  5.1: Natural gas imports (LNG) by country of origin11     

                                           Figure  5.4: LNG imports by source, 2010 Source: EIA 

 

 

 

 

 

 

 

 

 

 

 

 

In terms of actual (as opposed to contracted) volumes supplied, Table  5.1 and                                            

Figure  5.4 show that Japan had three large suppliers in the past few years—Australia, 

Indonesia and Malaysia—with market shares around 18 to 20 percent and three other 

significant producers—Brunei, Qatar and the United Arab Emirates (UAE)—with mar-

ket shares between 7 and 10 percent. (Russia only became a supplier in 2009, i.e. after 

the period of study in this thesis.) In addition to LNG sourced through long-term con-

tracts, Japan often buys smaller quantities of gas on the spot market as well. More in-

formation concerning the evolution of pricing mechanisms and a comprehensive de-

scription of the contracts between Japan and its major suppliers will be provided later in 

this section. 

 
                                                 
11 IEA “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 gas utilities in Japan. These utilities, 

which used to enjoy regional monopoly status, own and operate 40 LNG regasification 

terminals.12 “The majority of LNG terminals are located in the main population centers 

of Tokyo, Osaka, and Nagoya, near major urban and manufacturing hubs, and are 

owned by local power companies, either alone or in partnership with gas companies. 

These same companies own much of Japan's LNG tanker fleet.” 13 The gas transmission 

system is rather fragmented, both in terms of ownership and geography. The regional 

utilities own their respective parts of the transmission pipeline network and geograph-

ically, as Figure  5.5 shows, there are regionally separate networks instead of a national-

ly integrated one.14 The reasons for this are diverse: Japan is quite mountainous, making 

it difficult to build an extensive network across the country. There are also other land-

use issues, including high cost, which would make a comprehensive grid expensive.15 

However, the most important reason is the lack of incentive for incumbents to build 

such a grid since it would only invite (additional) competition to their region. 

The small amounts of gas production in Japan are carried out by Inpex and 

Japex. These upstream companies also take part in gas exploration and production pro-

jects outside Japan. Inpex and Japex were formed when the Japan National Oil Compa-

                                                 
12 IEA Natural Gas Information 2010, p. VI.34. 
13 EIA, “Japan Country Analysis Brief”, 2011. 
14 IEA Natural Gas Information 2010, p. VI.34. 
15 Expert Interview, Tetsuo Morikawa, Institute for Energy Economics Japan (IEEJ), Tokyo, September 

2010. 
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ny was broken up.16 Given the small scale of upstream production, most of the natural 

gas sector in Japan is focused on importing LNG, transmission and distribution.  

In 2007, 28 percent of Japan’s natural gas consumption occurred in the commer-

cial and residential sector, mainly for heating buildings.17 Gas for these purposes is dis-

tributed by retail natural gas companies such as Osaka Gas, Tokyo Gas and Toho Gas, 

which at 75 percent retail market share, are the largest suppliers of city gas.18 The gas 

market in Japan, according to the IEA, 

 

used to be highly fragmented, characterised by regional monopolies within 
geographical concession areas, but the market is now changing rapidly. The 
revised Gas Utility Law provides for third-party access to LNG terminals 
and pipelines, and for competition in supplying those customers who use in 
excess of 100 000 cubic metres of gas per year. Competition between in-
cumbent city-based utilities and new entrants is developing, causing prices 
to fall and margins to drop to very low levels.19 
 

 

These reforms were put into practice in 1995 and 1999.20 City gas companies 

hence face more competition today, especially from power generation companies, which 

benefit from a broader and often cheaper set of inputs, including nuclear power.  

To put consumption figures into perspective, two other major areas need to be ex-

plained. Industrial use of natural gas, e.g. using gas as a feedstock for petrochemical 

production, made up 9% of the total annual consumption in 2007.21 It is the power gen-

eration sector, however, that is by far the largest consumer of natural gas in Japan. Ac-

cording to IEA figures, around 60 percent of the total annual consumption in 2007 went 

                                                 
16 EIA, “Japan Country Analysis Brief”, 2011. 
17 Data: IEA Natural Gas Information 2010, p. VI.206. 
18 EIA, “Japan Country Analysis Brief”, 2011. 
19 Ibid. 
20 IEA World Energy Outlook 2009, p. 521. 
21 Data: IEA Natural Gas Information 2010, p. VI.206. 
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into electricity generation. This sector, according to the EIA, has been “one of the main 

drivers of growth in natural gas demand in Japan.”22 

                                                 
22 EIA, “Japan Country Analysis Brief”, 2011. 
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Figure 5.5: Map of Japanese LNG and domestic Pipeline Infrastructure 23 

 

 

                                                 
23 IEA Natural Gas Information 2010, p. VI.35. 
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Table 5.2: Trends in the Share of Energy Sources for Power Generation24 

 

 

 

Table 5.2 shows that while electricity generation is the most important destina-

tion for imported LNG in Japan, gas in the power generation sector is an important 

source compared to other types of primary energy input (with close to 24 percent in 

2005), but coal is similarly important while nuclear is more dominant still. Crucially for 

this analysis and to understand gas pricing mechanisms, the share of oil, which tradi-

tionally competed with gas in the power sector, has declined dramatically from three-

quarters in 1973 to around 11 percent in 2005. 

Figure 5.6 shows the regional fragmentation of the power market with Tokyo 

Electric Power Company (TEPCO), Chubu Electric Power Company and Kansai Elec-

tric Power Company (KEPCO) being the three most important players. Due to the liber-

alisation of the gas and power markets, city gas companies such as Tokyo Gas compete 

with power generation companies in the same region, e.g. with TEPCO. However, pow-

er companies still do not compete with each other across regions.25 

 

                                                 
24 Miyamoto et al., 2010. 
25 Expert Interview, Akira Miyamoto, Osaka Gas, Osaka, October 2010. 
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Figure 5.6: Electric Power Company Service Areas26 

 

5.1.3. A Short History of Gas Pricing in Japan 

When Japan started importing LNG in the late 1960s from the United States, 

fixed prices on the basis of actual project costs were used and no market-oriented price 

adjustment mechanism was envisaged.27  Specifically, the “LNG deal entered […] took 

the form of long-term 15-year contract [with a fixed price of] US$ 0.52 per mmbtu.” 

Other long-term contracts for LNG cargoes were agreed upon in the early 1970s and 

US$0.48 per mmbtu was charged in the case of the contract between TEPCO and Bru-

nei. Since LNG competes with fuel oil in power generation, both prices were generally 

preferred to be in the same range (in terms of calorific equivalence). Hence when oil 

price soared in 1973 as a result of the Arab oil embargo, the price of LNG was also 

raised.28  

                                                 
26 Federation of Electric Power Companies. Further details, including maps showing the distribution of 

existing power plants, are available from http://www.fepc.or.jp/english/ 
27 IEA World Energy Outlook 2009, p. 520. 
28 Miyamoto et al., 2010. 
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Energy expert Akira Miyamoto at Osaka Gas argued that: “the first oil crisis 

precipitated a transformation of the global energy market, and it was during this period 

that the key projects to supply Japan were negotiated, such as the Indonesian 1973 con-

tract. Even within OPEC, which had begun to dominate the oil market, there was dis-

cussion of the export price of natural gas as well, and this subsequently had some im-

pact on LNG prices. In 1977, Abu Dhabi and Indonesia commenced LNG exports to 

Japan. While a fixed price approach was initially employed for the Abu Dhabi project, a 

price formula that linked to crude oil prices was employed for the 1973 contract with 

Indonesia.” The general idea of oil-indexation, which had been employed in Europe 

since the late 1960s, had also arrived in East Asia. The formula employed “the average 

of the export prices (government selling price; GSP) of main Indonesian-produced 

crude oil as the reference, and incorporated an inflation rate of 3% per annum as a vari-

able factor in addition to crude.”29 

The principle of indexing gas prices to those of either crude oil (as in Japan) or 

to crude oil products such as fuel oil (mostly in Europe) became more widespread after 

the Iranian Revolution and the oil shock it caused in 1979 and afterwards. The concept 

of “oil-parity pricing”30 became the dominant mechanism for new contracts in the early 

1980s and Japanese customers and their suppliers changed existing fixed-priced con-

tracts to oil-indexation (e.g. for Abu Dhabi LNG). Hence surging oil prices also led to 

surging LNG prices.31 There were slight variations in the mechanism, e.g. Malaysia ref-

erenced their gas delivery prices to Japan’s average crude oil import price (the Japanese 

Crude Cocktail, JCC) while Indonesia preferred linking their LNG prices to the gov-

ernment selling price (GSP) of Indonesian crude oil.32 

                                                 
29 Ibid. 
30 IEA World Energy Outlook 2009, p. 520. 
31 Miyamoto et al., 2010. 
32Ibid. 
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This approach allowed producers to capture both the upswing in oil price as well 

as the concomitant rise in LNG prices. Yet, in 1986 when crude oil prices collapsed, 

producers became less enthusiastic about selling LNG at oil-linked prices. Crashing 

LNG prices made it difficult to recover the costs for the relatively new LNG liquefac-

tion projects, hence a more stable pricing mechanism was negotiated: the price of LNG 

was set “equal to 80% to 90% of the weighted-average price of crude oils imported into 

Japan [the JCC], plus a constant amount.”33  

Another principle for pricing LNG delivered to Japan—the so-called “S-

Curve”—was developed in the late 1980s and has been dominant since the early 1990s. 

“The purpose of the S-curve formula is to reduce the risk of lower oil prices to sellers 

and the risk of high oil prices to buyers by reducing the slope of the pricing formula 

when oil prices go above or below a certain range. Given that it was adopted when the 

market entered a period of cheap oil, however, it was clearly initially introduced for ‘the 

helping hand’ for sellers.”34 The S-curve will be described in greater detail and as a 

means of retaining market power in section 2 of this chapter. 

More recently, especially during the oil price rally between 2005 and 2008 some 

producers wanted to return to full oil price parity since the S-curve not only protects the 

producers with a floor price, but also limits the upside as it did in recent years.35 Pro-

ducers’ changing positions on the S-curve and oil-parity pricing especially over the past 

decade will also be examined in the subsequent sections. 

 

 

 

                                                 
33 IEA World Energy Outlook 2009, p. 520. 
34 Miyamoto et al., 2010. 
35 IEA 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 the Japanese market for decades, though this 

lead is shrinking considerably. In 2008 Indonesia was still the largest suppliers, closely 

followed by Malaysia and Australia. The suppliers will be introduced in this and the fol-

lowing subsections sorted by volume. Indonesia held approximately 3.18 trillion cubic 

metres (tcm) of natural gas reserves in 2008, according to the BP Review of Energy.36 

That figures corresponds to about 1.7 percent of all gas reserves worldwide and makes 

the country the largest reserve-holder in Asia-Pacific and the thirteenth largest one 

globally. An IEA report points out that “at current levels of production, these would 

sustain production for another 39 years. According to the Indonesian government, more 

than 70% of the country’s natural gas reserves are located offshore, with the largest 

found off Natuna Island, East Kalimantan, South Sumatra and West Papua (or Irian Ja-

ya). Sizeable reserves were discovered in 2006 and 2007, after new exploration and de-

velopment licences were issued.”37 

Indonesia’s natural gas production reached 70 bcm in 2008, according to the BP 

Review of Energy.38 “Production has grown at an average annual rate of about 1.5 per-

cent over the previous two decades, and Indonesia's 2009 gas production was the elev-

enth-highest in the world.”39 Figure  5.7 shows that a significant portion of the country’s 

production is exported, though strongly growing domestic demand is putting pressure 

on the government to use more of its gas production at home. 

                                                 
36 BP Statistical Review of World Energy, 2010. 
37 IEA World Energy Outlook 2009, pp. 589-590. 
38 BP Statistical Review of World Energy, 2010. 
39 Unknown Author, “Indonesia Country Analysis Brief”, United States Energy Information Administra-

tion (EIA). Accessed on 19 May 2011: http://www.eia.doe.gov/countries/cab.cfm?fips=ID. 
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Figure 5.7: Indonesia’s Gas Production and Consumption, 2000-200940 

 

 

 

The natural gas sector is regulated by BPMigas and the state-owned PT Per-

tamina today plays only a minor role in the upstream sector, producing about 15 percent 

of the country’s natural gas. Moreover, the EIA Indonesia country analysis brief states: 

“International oil companies such as Total, ConocoPhillips, and ExxonMobil dominate 

the upstream gas sector, while natural gas transmission and distribution activities are 

carried out by the state-owned utility Perusahaan Gas Negara (PGN).”41 

Indonesia is one of the most significant exporters of natural gas, that is, LNG in 

the world. As the sixth largest exporter of gas globally, Indonesia exports most of its gas 

to Japan (about 65 percent) and to other destinations in East and Southeast Asia.42 Dur-

ing the period of time studied for the purposes of this thesis, two liquefaction terminals 

for LNG exports were operational. Another one went online in 2009 with more to fol-

low in the middle of this decade as Figure 5.8 shows. According to the EIA, Indonesia 

was the third-largest LNG exporter globally in 2009. 

 

                                                 
40 IEA World Energy Outlook 2009, pp. 589-590. 
41 EIA, “Indonesia Country Analysis Brief”, 2011. 
42 Ibid. 
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Figure  5.8: Liquefaction Capacity in Indonesia43 

 

 

 

From the two main production and liquefaction centres at Arun in Aceh and 

Bontag, Indonesia currently supplies 12 percent of total global LNG.44 Despite new 

sources coming online in the next few years, “LNG exports have been a politically 

charged topic in Indonesia, due to the perception of LNG exports removing much-

needed gas from the domestic market. The expected growth in gas demand, in addition 

to the currently unmet demand, has led the government to pursue policies for securing 

domestic supplies for the local market.”45 One result is that the contracted volumes be-

tween Japan and Indonesia shown in Figure  5.3 have declined considerably over the 

past decade in relative terms and they are expected to decline in absolute terms over the 

next few years as well. 

In terms of specific supply and purchase agreements between Indonesia and Jap-

anese importers, Figure  5.9 shows all those that are currently operational, but not the 

initial ones made in the 1970s. The overview illustrates that it is often a consortium of 

buyers that negotiate the agreements with the producing counterparts. 

 

 

                                                 
43 EIA, “Indonesia Country Analysis Brief”, 2011. 
44 IEA World Energy Outlook 2009, pp. 589-590. 
45 EIA, “Indonesia Country Analysis Brief”, 2011. 
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Figure  5.9: Japan’s Supply and Purchase Agreements with Indonesia46 

 

Bontang 

 

 
Arun 

 
 

Finally, Indonesia was part of the GECF from the beginning. The country’s rep-

resentatives attended the founding meeting in 2001 and 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 major suppliers to the Japanese market. In 

2008, the country was the second-largest supplier after Indonesia and just ahead of Aus-

tralia. Malaysia held approximately 2.38 trillion cubic metres (tcm) of natural gas re-

serves in 2008, according to the BP Review of Energy.47 This figure corresponds to 

about 1.3 percent of all gas reserves worldwide and makes the country the third-largest 

reserve-holder in Asia-Pacific and the fifteenth largest one globally. According to the 

IEA, “about 50% [of Malaysia’s natural gas reserves] are located offshore Sarawak, 

                                                 
46 Unknown Author, “Fostering LNG Trade: Role of the Energy Charter”, Energy Charter Secretariat, 

2008, p. 166. 
47 BP Statistical Review of World Energy, 2010. 
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41% offshore the east coast of Peninsular Malaysia and 9% offshore Sabah. Most of the 

country’s undiscovered gas resources are in offshore areas.”48 

Malaysia’s natural gas production reached 65 bcm in 2008, according to the BP 

Review of Energy.49 This is an increase of around 22 percent since 2000.50 Production 

has risen continuously over the past two decades, but equally, “domestic natural gas 

consumption has also increased steadily, reaching 1.0 Tcf [= 28 bcm] in 2009.” Fig-

ure  5.10 shows this development of growing production and similarly growing con-

sumption. More than half of the country’s production is exported at present.  

Figure  5.10: Malaysia’s Gas Production and Consumption, 1990-200951 

 

 

Petronas, Malaysia’s state-owned petroleum company, dominates both the oil 

and gas sectors. “The company has a monopoly on all upstream natural gas develop-

ments, and also plays a leading role in downstream activities and the LNG trade. Most 

natural gas production comes from production sharing agreements operated by foreign 

companies in conjunction with Petronas.”52 

                                                 
48 IEA World Energy Outlook 2009, pp. 607-609. 
49 BP Statistical Review of World Energy, 2010. 
50 IEA World Energy Outlook 2009, pp. 607-609. 
51 Unknown Author, “Malaysia Country Analysis Brief”, United States Energy Information Administra-

tion (EIA). Accessed on 19 May 2011:  http://www.eia.doe.gov/countries/cab.cfm?fips=MY. 
52 Ibid. 



206 
 

Malaysia was the second-largest LNG exporter in 2008, according to data from 

the BP Statistical Review of Energy53 and it accounted for 12 percent of LNG exports 

globally with the main destinations for Malaysian LNG being Japan, South Korea and 

Taiwan.54 “LNG is primarily transported by Malaysia International Shipping Corpora-

tion (MISC), which owns and operates 27 LNG tankers, the single largest LNG tanker 

fleet in the world by volume of LNG carried. MISC is 62-percent owned by Petronas.”55 

 

Figure  5.11: Supply and Purchase Agreements with Malaysia56 

 

MLNG 1  and  MLNG 2  

 

 
MLNG 3 

 

 

Supply and purchase agreements between Japan and Malaysia are presented in 

Figure  5.11. What is interesting in comparison to supply and purchase agreements with 

                                                 
53 BP Statistical Review of World Energy, 2009. 
54 EIA, “Malaysia Country Analysis Brief”, 2011. 
55 Ibid. 
56 Unknown Author, “Fostering LNG Trade: Role of the Energy Charter”, Energy Charter Secretariat, 

2008, pp. 166-167. 
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Indonesia is that these are struck between Petronas and mostly individual buyers in Ja-

pan rather than larger consortia as is the case with Indonesian suppliers. This means that 

the annual contract volumes tend to be smaller in comparison. It is also obvious that 

supply contracts have been made lasting well into the 2020s and even 2030s, which is 

another striking difference to Indonesia. 

To conclude this brief overview of Malaysia and its LNG trade relationship with 

Japan, a final point must be mentioned. Malaysia was a founding member of the Gas 

Exporting Countries Forum. The country’s representatives attended all GECF meeting 

from 2001 until and including 2008 without exception. 

5.1.6. Japan’s Main Suppliers - Australia 

Australia’s gas exports to the Japanese market have grown very strongly over the past 

decade. The country was the third-largest supplier in 2008 after Indonesia and Malaysia. 

Australia held about 3.1 trillion cubic metres (tcm) of natural gas reserves in 2008, ac-

cording to the BP Review of Energy.57 That means Australia holds about 1.7 percent of 

the world’s gas reserves and makes the country the twelfth-largest reserve-holder glob-

ally.58  

Earlier estimates of Australia’s reserves were much lower. As the EIA points 

out: “The upgrade is largely a result of increased exploration and development of its 

unconventional as well as conventional gas sources. It has been reported that unconven-

tional gas deposits, i.e., coal seam and shale gas deposits, have become an increasingly 

larger component of gas reserves due to technological advances.”59 

                                                 
57 BP Statistical Review of World Energy, 2010. 
58 Unknown Author, “Australia Country Analysis Brief”, United States Energy Information Administra-

tion (EIA). Accessed on 19 May 2011: http://www.eia.doe.gov/countries/cab.cfm?fips=AS. 
59 Ibid. 
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Australia’s production of natural gas reached 38.3 bcm in 2008, according to the 

BP Review of Energy.60 This is an increase of around 23 percent since 2000. Production 

is expected to grow even more strongly in the coming years as large new projects will 

come online. “Queensland and New South Wales are the main sources for coal seam gas 

(CSG), which accounted for 13 percent of gas production in 2009, while conventional 

gas is largely located in the Carnarvon Basin offshore North Western Australia.”61 

 

Figure  5.12: Australia’s Gas Production and Consumption, 1990-200962 

 

 

 

Figure  5.12 shows that much of Australia’s gas production has traditionally been 

consumed domestically. The recent drop in consumption (mainly because of the eco-

nomic crisis) increased the share of exports, but this share is expected to widen in any 

case due to strongly growing production.  

Unlike most gas producing (and indeed consuming) countries in Asia-Pacific, 

“the Australian government has no ownership stake in the domestic natural gas industry. 

The industry is regulated by the Ministry of Industry, Tourism and Resources (MITR) 

and the Ministerial Council of Energy (MCE). The MCE functions as the director of 
                                                 
60 BP Statistical Review of World Energy, 2010. 
61 EIA, “Australia Country Analysis Brief”, 2011. 
62 EIA, “Malaysia Country Analysis Brief”, 2011. 
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natural gas policy. Major domestic and foreign players operating in Australia include 

Santos, Woodside, Chevron, ConocoPhillips, ExxonMobil, Origin Energy, BG Group, 

Apache, INPEX, Total, and Shell.”63 

Figure  5.13: Australian LNG Exports in 200964 

 

 

Because of the long distances between Australia and its potential markets, all 

natural gas for exports is converted in to LNG instead of transported by pipelines. Ac-

cording to EIA figures, Australia’s LNG exports grew by 48 percent since 2000 and in 

2009, the country exported 24 bcm of LNG. As Figure  5.13 shows, Japan is the main 

destination of Australian LNG cargos, with China, South Korea, India and Taiwan re-

ceiving much smaller quantities. Most of the gas produced in the past 20 years came 

from two sources in northern Australia: the Northwest Shelf and Darwin. Most of this 

LNG goes to Japan.  

The initial supply and purchase agreements between Australia and Japan were 

negotiated by large Japanese consortia as the 1989 contract from the NWS venture 

shows. Subsequently, and similar to agreements with Malaysia, individual Japanese util-

                                                 
63 EIA, “Australia Country Analysis Brief”, 2011. 
64 Ibid. 
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ities have tended to strike deals with producers in Australia. Finally, Australia is not a 

member of the GECF and has not taken part in any meeting of the Forum. 
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Figure  5.14: Supply and Purchase Agreements with Australia65 
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65 Unknown Author, “Fostering LNG Trade: Role of the Energy 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 advantageous location, is a very significant pro-

ducer of natural gas in Asia-Pacific and the fourth-largest supplier to the Japanese mar-

ket in 2008. Brunei held about 350 bcm of natural gas reserves in 2008, according to the 

BP Review of Energy.66 The country hence holds about 0.2 percent of the world’s gas 

reserves.67 “Most of the economy’s oil and gas fields are considered mature. Intensive 

exploitation of oil resources for over 75 years and of natural gas resources for over 35 

years has required the industry to change recovery techniques. At current production 

rates, the 2007 proven oil and gas reserves are expected to be depleted within 20 and 30 

years, respectively.”68 

Brunei’s production of natural gas reached 12.2 bcm in 2008, according to the 

BP Review of Energy.69 This is an increase of around 8 percent since 2000. Since the 

gas fields are fairly mature, significant increases in production cannot be expected in the 

future. Figure  5.15 shows production and consumption data up to 2004. The production 

figures have been almost flat since then as 12.2 bcm in 2008 correspond to 430 bcf, i.e. 

very close to the production level shown for 2003-2004 in the chart. What is clear is that 

Brunei mainly produces for exports rather than for local consumption, which very small 

given a population of only around 400,000. 

                                                 
66 BP Statistical Review of World Energy, 2010. 
67 Ibid. 
68 Unknown Author, APEC Energy Overview 2009,  Asia-Pacific Energy Research Centre, pp. 12-16. 
69 BP Statistical Review of World Energy, 2010. 
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Figure  5.15: Brunei’s Natural Gas Production and Consumption, 1994-200470 

 

 

 

Brunei’s gas production is dominated by its government. Given the lack of tech-

nological expertise when gas was first produced on a large scale in the 1970, Brunei en-

tered into joint ventures with Western and Japanese companies. Gas production and liq-

uefaction for exports are conducted by Brunei LNG (BLNG), which is a joint venture 

between Brunei’s government, Mitsubishi and Shell. The government holds and owner-

ship stake of 50 percent and while Mitsubishi and Shell hold 25 percent each.  

BLNG is sourced from Brunei Shell Petroleum, the major production company, 

which is also a joint venture between the government and Shell. Moreover, in 1999 

BLNG also started obtaining natural gas from offshore fields run by the French firm 

TOTAL.71 “In 2000, the Brunei Natural Gas Policy (Production and Utilisation) was 

introduced. The policy aimed to maintain gas production at 2000 rates in order to ade-

quately satisfy export obligations. It aimed to open new areas for exploration and devel-

opment, and encourage increased exploration by new and existing operators. Under the 
                                                 
70 Unknown Author, “Brunei Country Analysis Brief”, United States Energy Information Administration 

(EIA). Graph retrieved on 9 June 2011: 
http://www.marcon.com/marcon2c.cfm?SectionListsID=93&PageID=369. 

71 Unknown Author, “Brunei Country Analysis Brief”, United States Energy Information Administration 
(EIA). Information retrieved on 9 June 2011: 
http://www.marcon.com/marcon2c.cfm?SectionListsID=93&PageID=369. 
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policy, priority is always given to domestic utilisation of gas, especially for electricity 

generation.”72 

Figure  5.16: Supply and Purchase Agreements with Brunei73 

 

Brunei LNG 

 
 

 
 

Given its location, Brunei exports all of its gas as LNG. Major destinations are 

Japan and South Korea.74 While Mitsubishi has been part of the early development of 

Brunei’s gas fields and liquefaction plants since the 1970, there is only one large supply 

and purchase agreement operational between Brunei LNG and Japan, specifically one 

power generation company, TEPCO, and two city gas companies (Tokyo and Osaka 

Gas) as Figure  5.16 demonstrates. Finally, Brunei is a member of the GECF and attend-

ed the founding meeting in 2001 and all meetings until and including the one in Mos-

cow in 2008 (with the exception of the 2007 Doha meeting). 

5.1.8. Japan’s Main Suppliers - Qatar 

Qatar was the fifth-largest supplier of gas to the Japanese market in 2008 and is 

the largest exporter of LNG globally. Qatar held about 25.4 trillion cubic metres (tcm) 

of natural gas reserves in 2008, according to the BP Review of Energy.75 That makes 

Qatar the third-largest reserve-holder in the world after Russia and Iran. The country 

                                                 
72 Unknown Author, APEC Energy Overview 2009,  pp. 12-16. 
73 Unknown Author, “Fostering LNG Trade: Role of the Energy Charter”, p. 166. 
74 Ibid. 
75 BP Statistical Review of World Energy, 2010. 
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holds about 13.7 percent of the world’s gas reserves.76 “The majority of Qatar’s natural 

gas is located in the massive offshore North Field, which spans an area roughly equiva-

lent to Qatar itself. Part of the world’s largest non-associated natural gas field, the North 

Field is a geological extension of Iran’s South Pars field, which holds an additional 450 

Tcf [= 12.75 tcm] of recoverable natural gas reserves.”77 Figure  5.17 shows Qatari oil 

and gas fields in the Persian Gulf. 

 

Figure  5.17: Map of Qatar’s North Field in the Persian Gulf78 

 

 

Given the size of its reserves, Qatar’s production potential is enormous and pro-

duction keeps growing strongly. The production of natural gas reached 77 bcm in 2008, 

                                                 
76 Unknown Author, “Qatar Country Analysis Brief”, United States Energy Information Administration 

(EIA). Accessed on 19 May 2011: http://www.eia.doe.gov/countries/cab.cfm?fips=QA. 
77 Ibid. 
78 Ibid. 
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according to the BP Review of Energy.79 This is an increase of around 225 percent since 

2000. The EIA points out that, “although the increase in natural gas production fuels the 

growing natural gas requirements of domestic industry and its gas-to-liquids (GTL) pro-

jects, the bulk of this increase is going towards LNG exports. Qatar’s natural gas con-

sumption in 2009 was approximately 745 Bcf [= 21.2 bcm].”80 Figure  5.18 illustrates the 

strong growth of production and quantities available for export. 

 

Figure  5.18: Qatar’s Natural Gas Production and Consumption, 1995-200981 

 

 

The state-owned company Qatar Petroleum (QP) and its subsidiaries dominate 

both the oil and gas sectors from the upstream to the downstream part of the value 

chain. Yet, Qatar’s policy-makers past and present have been keen to involve interna-

tional oil companies (IOCs) in their oil and gas production since those companies tradi-

tionally possessed advanced technology and know-how. Given the enormous size of gas 

production and liquefaction plants in Qatar, joint ventures with IOCs have also provided 

additional access to capital to develop these huge projects. Preferred project partners are 

                                                 
79 BP Statistical Review of World Energy, 2010. 
80 EIA, “Qatar Country Analysis Brief”, 2011. 
81 Ibid. 



217 
 

ExxonMobil, Shell and Total, but in these joint ventures QP and its subsidiaries such as 

Qatargas and Ras Laffan always hold the majority stakes of at least 65 percent.82  

Figure  5.19: Supply and Purchase Agreements with Qatar83
 

Qatar Gas 
 

 

 
 
 

Qatar’s rise from exporting no LNG at all before 1997 to becoming the largest 

exporter in the world only a decade later has been meteoric. While Qatar transports 

about 28 percent84 of its exports via pipeline to neighbouring countries in the Gulf such 

as UAE and Oman, the huge majority is exported as LNG to Japan, South Korea and 

India and to various European destinations, mainly Belgium, the UK and Spain.  

Figure  5.19 shows the supply and purchase agreements between Qatar and vari-

ous Japanese importers, most of which are power generation companies. All contracts 

are long-terms contracts with durations of 20 years or more. Finally, Qatar was a found-

ing member of the GECF in 2001. Country representatives have taken part in every 

meeting of the Forum so far and as the world’s largest LNG exporter, Qatar is keen to 

promote the GECF agenda especially with regarding to maintaining favourable pricing 

                                                 
82 Ibid. 
83 Unknown Author, “Fostering LNG Trade: Role of the Energy Charter”, p. 168. 
84 BP Statistical Review of World Energy, 2010. 
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mechanisms. Moreover, Qatar’s capital, Doha, is host to the 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 gas to the Japanese market in 2008. 

The Emirates held about 6.4 trillion cubic metres (tcm) of natural gas reserves in 2008, 

according to the BP Review of Energy.85 That makes UAE the seventh-largest reserve-

holder of gas in the world according to the EIA86 with about 3.5 percent of gas reserves 

globally.  

Figure  5.20: Top Gas Reserve-Holders, 201087 

 

 

“The majority of these reserves are located in Abu Dhabi, with marginal 

amounts found in Sharjah, Dubai and Ras al-Khaimah.” 88 Figure  5.20 shows the United 

Arab Emirates as one of the top seven reserve-holders globally. In 2008, production of 

natural gas reached 50.2 bcm, according to the BP Review of Energy.89 This is an in-

                                                 
85 BP Statistical Review of World Energy, 2010. 
86 Unknown Author, “UAE Country Analysis Brief”, United States Energy Information Administration 

(EIA). Accessed on 19 May 2011:  http://www.eia.doe.gov/countries/cab.cfm?fips=TC. 
87 Ibid. 
88 Ibid. 
89 BP Statistical Review of World Energy, 2010. 
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crease of more than 30 percent since 2000. Despite the country’s considerable reserves, 

domestic consumption exceeds production as Figure 5.21 shows. The EIA explains: 

“Domestic demand for electricity continues to rise, spurred by subsidies. Most electrici-

ty generated in the UAE uses natural gas as a feedstock, causing the government to look 

for ever increasing volumes to compensate for increased demand from economic expan-

sion and high population growth. The reliance upon natural gas for injection into mature 

oil fields further compounds the strain on natural gas supplies. Despite the UAE’s large 

natural gas reserves, capital costs and high sulfur content present major impediments to 

development.” 

 

Figure 5.21: UAE Natural Gas Production and Consumption, 2000-200990 

 

 

 

Oil and gas policy in the Emirates is determined by the Supreme Petroleum 

Council of the Abu Dhabi National Oil Company (ADNOC), which, according to the 

EIA, operates “14 subsidiaries which participate at every level of the oil and natural gas 

                                                 
90 EIA, “UAE Country Analysis Brief”, 2011. 
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sectors.” The relevant subsidiary for natural gas exports is the Abu Dhabi Gas Liquefac-

tion Limited (ADGAS).91 

Furthermore, not only does UAE now consume more domestically than it pro-

duces, but it also exports significant amounts of gas, mostly to Japan, making it the 

eleventh-largest LNG exporter in 2009, according to BP’s energy statistics.92 The deficit 

between consumption and exports on the one hand and production on the other is main-

ly covered by imports from Qatar. Figure  5.22 shows the soaring imports over the past 

decade, which is closely correlated to the strong economic growth of two of UAE’s 

emirates, Abu Dhabi and Dubai. 

 

Figure  5.22: UAE Natural Gas Trade Balance, 2000-200993 

 

 

 

Virtually all of the exports shown in Figure  5.22 went to Japan. In 2009, UAE 

exported around 6.75 bcm94 to Japan. This is slightly above the annual contracted quan-

tity agreed between ADGAS and TEPCO. That quantity is shown in Figure  5.23: 4.30 

mmt/y (million metric tonnes per year, also mmt/a) are around 6 bcm. Finally, the Unit-

                                                 
91 Ibid. 
92 BP Statistical Review of World Energy, 2010. 
93 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 did not attend the first two meetings in 2001 

and 2002. From 2003 onwards, UAE was represented at every meeting. 

 

Figure  5.23: Supply and Purchase Agreements with UAE95 

ADGAS Gas 

 

 

 
 
 

5.1.10. Japan’s Main Suppliers – Oman 

Oman in 2008 was Japan’s seventh-largest supplier of natural gas. The country held 

about 1 trillion cubic metres (tcm) of natural gas reserves in 2008, according to the BP 

Review of Energy.96 With 0.5 percent of all global gas reserves in 2008, Oman is num-

ber 26 in a ranking of 55 natural gas reserve-holders listed in the BP statistics. The EIA 

notes: “Due to increased domestic consumption, gas reinjection use,97 and export obli-

gations, Oman requires increasing volumes of natural gas. The Ministry of Oil has an-

nounced plans to reassess natural gas reserves, seeking to increase reserves by a trillion 

cubic feet [= 28.3 bcm] per year for the next 20 years, through programs akin to the en-

hanced oil recovery (EOR) techniques being implemented in the oil sector.”98 

In 2008, Oman’s production of natural gas reached 24.1 bcm, according to the 

BP Review of Energy.99 This is a 2.8 fold increase since 2000. Figure  5.24 illustrates 

                                                 
95 Unknown Author, “Fostering LNG Trade: Role of the Energy Charter”, p. 169. 
96 BP Statistical Review of World Energy, 2010. 
97 Into Oman’s oil fields to enhance production. 
98 Unknown Author, “Oman Country Analysis Brief”, United States Energy Information Administration 

(EIA). Accessed on 19 May 2011: http://www.eia.doe.gov/countries/cab.cfm?fips=MU. 
99 BP Statistical Review of World Energy, 2010. 
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strongly growing consumption since the mid-2000s and production that has started to 

level off around the same time. 

The government’s Petroleum Development Oman (PDO) dominates the natural 

gas sector of Oman. “The government enlists foreign companies in new exploration and 

production projects, requiring the sophisticated technology and expertise of the private 

sector. Developing gas projects with foreign firms such as Occidental, BP, and Petronas 

will determine Oman's future production. […] The Oman Liquefied Natural Gas Com-

pany (OLNGC), owned by a consortium including the government and Shell, operates 

all LNG activities in the sultanate.”100 

 

Figure  5.24: Oman’s Natural Gas Production and Consumption, 1999-2009101 

 

 

 

There are two major LNG projects to export Omani gas, Oman LNG and Qalhat 

LNG. In 2009 Oman exported around 11.5 bcm from these two sites with most exports 

going to South Korea, Japan and Spain.102 “Aside from the majority stake held by the 

government of Oman (51 percent), shareholders of Oman LNG include Shell (30 per-

                                                 
100 Ibid. 
101 EIA, “Oman Country Analysis Brief”, 2011. 
102 BP Statistical Review of World Energy, 2010. 
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cent), Total (5.54 percent), Korea LNG (5 percent), with Partex and other Japanese in-

vestors comprising the rest.”103 Figure  5.25 shows the supply and purchase contracts be-

tween Oman and Japan. Most of these deals were struck relatively recently, i.e. after 

2000. Finally, Oman was a founding member of the GECF and attended meetings from 

2001 until and including 2004. 

Figure  5.25: Supply and Purchase Agreements with Oman104 

 

Oman LNG 

 

 
 

 
Qalhat LNG 

 
 

5.1.11. Japan’s Smaller Suppliers 

The survey of major suppliers to the Japanese market has shown similarities and 

differences between those exporting countries. The seven largest suppliers delivered 

92.4 percent of the total volume bought by Japanese importers in 2008.105 The remain-

ing 7.6 percent were obtained from two suppliers with which Japan has supply and pur-

chase agreements: the United States (from Alaska) and Egypt. According to the agree-

ment both countries were contracted to supply slightly less than 2 percent each to Japan 

in 2008106, however the actual quantities supplied are: 2 percent for Egypt and 1 percent 

                                                 
103 EIA, “Oman Country Analysis Brief”, 2011. 
104 Unknown Author, “Fostering LNG Trade: Role of the Energy Charter”, p. 166. 
105 Calculation: author; data: IEA “Natural Gas Information 2010”, p. 208. 
106 See Figure 3 for contracted volumes. 
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for the US.107 The United States is not part of the GECF and opposes the formation an 

organisation aimed at maintaining or raising natural gas prices by favouring cooperation 

over competition. Egypt on the other hand is a vocal member of the Gas Exporting Fo-

rum and attended all meetings except for the first one in 2001. 

Apart from these small-scale contracted supplies, Japan imports some LNG car-

goes purchased on the spot market as well. In 2008, Japan bought 0.7 bcm from Algeria, 

1.6 bcm from Equatorial Guinea, 2.5 bcm from Nigeria and 0.5 bcm from Trinidad and 

Tobago, which together make up around 5.5 percent of Japan’s overall imports. Two of 

these countries, Algeria and Nigeria, are both keen members of the GECF, having at-

tended all meetings of the Forum since its creation in 2001. Equatorial Guinea only took 

part in the 2005 meeting in Port of Spain (and returned as an observer in 2008) while 

Trinidad and Tobago has taken part in all meetings except for the first two in 2001 and 

2002.  

Although the quantities supplied via short-term contracts and the spot market are 

small, they make a difference at the margin. If spot cargoes were sold more cheaply 

than those obtained through long-term contracts, this could whittle down producers’ 

market power significantly. This in fact has happened in the Atlantic LNG market in the 

past few years, but not in the Asia Pacific market, where spot cargoes often fetch much 

higher prices than even the long-term contract-based LNG deliveries. For that reason, 

GECF membership and cooperative efforts of the small-scale supplier need to be exam-

ined as well.  

  

                                                 
107 See Table 1 for actual quantities supplied. 
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5.2. Cooperative Efforts and Actions 

This section aims to summarise and discuss instances of cooperation among natural gas 

exporting countries that supplied LNG to Japan during the period from the GECF’s cre-

ation in 2001 to 2008.108 As in the Turkey case study, publicly available reports and da-

ta on relevant cooperative policies, actions and efforts will be presented and summa-

rised. Moreover, insights and data obtained from expert interviews in Japan during Sep-

tember and October 2010 will also be used to shed light on cooperative efforts among 

the LNG suppliers of Japan.  

As before, to better understand whether and to what extent cooperation explains 

market power in the Japanese gas market, a broad range of mutual policy coordination 

to realise joint gains on an international (multilateral) level, the bilateral government-to-

government level and the corporate level of the countries’ individual oil and gas com-

panies will be considered. Generally, hard evidence for actual collusion is not available, 

which is why section three of this chapter employs an economic model to estimate the 

effectiveness of cooperation on the desired outcome, i.e. joint gains for producers, 

which in particular means maintaining or extending producers’ market power. A broad 

range of cooperative policies and actions will be studied, including efforts to maintain 

uncompetitive market structures and entry barriers, attempts at horizontal and vertical 

integration and other measures. A taxonomy of cooperation was introduced in chapter 1 

and is specified here to reflect the results for the Japanese gas market. Figure  5.26 

shows these results, which are discussed in greater detail below. 

 

                                                 
108 The data-driven economic analysis in section 3 will take into account the situation from 2006 to 2008, 

but the description of cooperative events presented here will start before the mentioned time frame 
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Figure  5.26: Cooperation among Natural Gas Exporters - Japan109 

 
 

5.2.1. Discussions 

As Figure  5.26 shows, discussions between producers—the first and prevalent type of 

cooperation in the Japan case study—take place at various levels. While discussions are 

the most “shallow” type of cooperation, they can have a serious impact despite this and 

despite their informal nature. All three levels will be the considered.  

First, discussions at the international level take place among producers mainly 

at the ministerial meetings of the Gas Exporting Countries Forum, which usually take 

place at least once a yearly. While GECF meetings are not the only venue for discus-

sions,110 the Forum is the most focal place where discussions about joint goals—

protecting members’ economic interesting by extracting the maximum value from their 

gas exports—take place. Between 2001, the year of the GECF’s creation, and 2008 sev-

en meetings of the Gas Exporting Countries Forum took place. Table  5.3 shows the par-

ticipants of these meetings and highlights Japan’s suppliers, which attended all or at 

least most meetings during the period of time under consideration. 

                                                 
109 Source: author. 
110 Some of the producing countries may also meet each other at gatherings of the International Energy 

Forum or OPEC 
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Table  5.3: GECF Ministerial Meetings, 2001-2008, Japan’s suppliers in bold 

 

Tehran 
2001 

Algiers 
2002 

Doha 
2003 

Cairo 
2004 

Port of Spain 
2005 

Doha 
2007 

Moscow 
2008 

Algeria 
Brunei 

Indonesia 
Iran 

Malaysia 
Nigeria 
Oman 
Qatar 
Russia 

Turkmenistan 
Norway* 

Algeria 
Bolivia 
Brunei 
Egypt 

Indonesia 
Iran 

Libya 
Malaysia 
Nigeria 
Oman 
Qatar 
Russia 

Venezuela 

Algeria 
Brunei 
Egypt 

Indonesia 
Iran 

Libya  
Malaysia 
Nigeria 
Oman 
Qatar 
Russia 
T&T 
UAE 

Venezuela 
Norway* 

Algeria 
Brunei 
Egypt 

Indonesia 
Iran 

Libya 
Malaysia 
Nigeria 
Oman 
Qatar 
Russia 
T&T 
UAE 

Venezuela 
Norway* 

Algeria 
Brunei 
Egypt 

Eq. Guinea 
Iran 

Malaysia 
Nigeria 
Qatar 
Russia 
T&T 
UAE 

Venezuela 
Norway* 

Algeria 
Bolivia 
Egypt 

Indonesia 
Iran 

Libya 
Malaysia 
Nigeria 
Qatar 
Russia 
T&T  
UAE 

Venezuela  
Norway* 

 

Algeria 
Bolivia 
Brunei 
Egypt 

Indonesia 
Iran 

Libya 
Malaysia 
Nigeria 
Qatar 
Russia 
T&T  
UAE 

Venezuela  
Norway* 

Eq. Guinea* 
Source: Hadi Hallouche (2001-2005 meetings)111; IHS Global Insight (2007)112; Reuters (2008)113 

* means observer status 
 
 

What is immediately obvious from the table is that the majority of GECF mem-

ber countries are suppliers of LNG to the Japanese market. A higher number of players 

generally makes successful cooperation more challenging,114 hence regular exchanges at 

ministerial meetings of the Forum are necessary. At the first meeting in 2001, the fol-

lowing relevant objectives were laid out: “(i) to foster the concept of mutuality of interests 

by favouring dialogue between producers, between producers and consumers and between 

governments and energy-related industries [and] (ii) to provide a platform to promote study 

and exchange of views.”115 Two years later Qatar’s energy minister, Abdullah Bin Hamad 

Al-Attiyah, specified the aims by stating: 

[…] therefore one of this Forum’s objectives is to work on marketing gas ex-
port projects as a group. We shouldn’t consider each other just as competition. 
We also appreciate the need to support the Gas Exporting Countries Forum as it 

                                                 
111 Hallouche, “The Gas Exporting Countries Forum: Is it really a Gas OPEC in the making”, p. 17. 
112 Unknown Author, “Gas Exporters Stop Short of Declaring a Cartel”, IHS Global Insight, 10 April 

2007.  
113 Golubkova and Zhdannikov, “Russia says gas OPEC will not set up output quotas”, 2008. 
114 See chapter 1 for sources regarding structural conditions favouring cartelisation. 
115 Hallouche, “The Gas Exporting Countries Forum: Is it really a Gas OPEC in the making”, p. 12. 
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gives the opportunity to work together as producers and exporters so that we 
can develop our business and exchange views and technology.116 

 

Japan’s suppliers of gas are geographically more dispersed than Turkey’s sup-

pliers. Hence, the GECF may be a more important venue for those LNG suppliers since 

they do not come from the same region and hence may interact less in other issue areas 

than do Turkey’s suppliers that are relatively proximate.  

Moreover, GECF meetings also allow producer countries’ representatives to 

hold bilateral government-to-government talks on the fringes of those meetings. Fi-

nally, given that some of the GECF countries’ gas companies operate joint ventures, 

which will be described in the section on “integration,” discussions and exchanges of 

information also take place on the corporate level.  

5.2.2. Informal and Formal Cooperation 

This section will describe instances of both formal and informal cooperation actions 

among member countries of the GECF at the international, bilateral and corporate lev-

els. At the international level, there is the GECF’s High-Level Group (HLG) on gas 

pricing. The purpose of the HLG is to “to develop a common methodology on the for-

mation of gas export prices and to conduct research on consumer markets.”117 The 

Group emphasised “the need for expanded cooperation” 118 within the GECF while Al-

gerian energy Khelil said: “We will create a team to see how we can move toward more 

coordination in this, particularly on the issue of price.”119  

                                                 
116 Ibid., p. 14. 
117 Robert Pritchard, “Recent Developments: April 2007”, 2007. 
118 Dourian et al., “Gas OPEC' cartel not in the cards for now; Russia to chair high-level panel; expanded 

cooperation focus of forum”, 2007.   
119 Ibid.   
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 One way to achieve such cooperation is to exchange information and data about 

the production, pricing and marketing of natural gas. Knowing which projects will come 

online allows producers to manage supply in the medium-term though in an admittedly 

crude way. Exchanging information regarding terms and prices of secret long-term con-

tracts also allows producers to avoid undercutting each other. Before the formation of 

the HLG on pricing, these issues were discussed at the meeting in 2005. Algeria’s 

Khelil argued that ‘we don’t have to create another OPEC for gas, but I think we need to 

allow companies and gas producing countries to share information to optimize our in-

frastructure and to allow us to do swaps… for example, we want to do swaps with Trin-

idad and Tobago and Spain and we need to share information to do that.’120 

 Even earlier, at the 2002 meeting in Algiers and Osaka, cooperation with regard 

to data exchange was agreed upon. Specifically, Iran was commissioned to create a da-

tabase of gas projects and contracts terms and conditions of all GECF members. More-

over, “there was a study on new gas utilisations and associated costs, especially those 

related to LNG (which is relevant form of transportation to the Japanese market), to be 

undertaken by Qatar.”121 

Other types of informal and formal cooperation that span all levels—the interna-

tional, national and corporate ones—include using the pricing mechanism and other an-

ti-competitive measures such as destination clauses and market entry barriers such as 

long-term contracts to preserve and expand producers’ market power. Section 1.3 pro-

vided a brief introduction to the pricing mechanisms used for LNG exports to Japan 

over the past few decades.  

                                                 
120Ibid., p. 47. 
121 Hallouche, “The Gas Exporting Countries Forum: Is it really a Gas OPEC in the making”, p. 13. 



230 
 

Figure  5.27: The S-Curve Illustrated122 

 

 

 

The S-curve is the dominant formula at the moment and has been used since the 

late 1980s. LNG sold to Japan is indexed to crude oil,123 i.e. rising oil prices mean high-

er gas prices and vice versa, but the relationship is not linear since S-curve reduces “the 

sensitivity of the LNG price to oil-price movements outside certain oil price limits. This 

shielded suppliers in periods of unusually low oil prices and buyers in periods of ex-

traordinarily high oil prices.”124 Figure  5.27 illustrates this S-shaped relationship in 

comparison to the straight linear line. 

Existing contracts from the late 1980s onwards were adapted and the S-curve 

was also introduced for new LNG projects in Australia and Qatar. “From the time when 

crude oil prices plunged in the mid-1980s to around 2000 (barring the exceptional cir-

cumstances at the time of the Gulf War in 1991), [oil] prices remained low at less than 

                                                 
122 Koji Morita, “Falling Prices and Increasing Flexibility of Supply: Risk Redistribution Creates Contract 

Diversity”, Presentation, The Institute of Energy Economics, Japan, April 2003. 
The relationship between crude oil and LNG prices is described in the generic function y=a*x+b+s-
curve where b represents the constant factor that remains regardless of oil price variations, a*x deter-
mines the underlying linear slope of the curve (i.e. how steep the curve will be) and the s-curve term 
“softens” the sensitivity of LNG prices to the crude oil price above and below certain levels. 

123 The original rationale for this is that LNG used to compete with fuel oil in power plants. This justifica-
tion is obsolete today since the lion’s share of primary energy going to power generation aside from 
gas are coal and nuclear.  

124 IEA World Energy Outlook 2009, p. 520. 
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$US20/bbl. Consequently, LNG prices were comparatively higher than the price of the 

crude oil during this period. This may be ascribed to the effect of both the constant 

terms [“b” in Figure  5.28Figure  5.27] and the S-curves of the formula.”125 

Figure  5.28: Oil-Linked LNG Import Prices, Crude Oil 

and US Natural Gas Spot Prices126 

All converted to US$ per mmbtu, 2004 to 2010 

 

 

After 2000, producers that supply LNG to Japan have changed their preferences 

with regard to pricing in an opportunistic, rent-maximising way multiple times. Mostly 

in favour of retaining oil-indexation and the S-curve, they also sometimes called for an 

end to oil-indexation (when the spot price of gas was attractive) or for a change to the S-

                                                 
125 Miyamoto et al., 2010. 
126 Chart & Calculations: author ; Data:  IEA Energy Statistics, 2011.  
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curve when oil price were extraordinarily high, i.e. lifting the ceiling that flattens rises 

in the LNG price as the crude oil price rises.  

Figure  5.28 illustrates producers’ preferences since 2004. At some points the 

spot price of gas was higher than the average Japanese import price (and sometimes 

even than the crude oil price) before 2005. Given more attractive spot prices, “Egypt [at 

the second GECF meeting in Algeria in 2002] submitted proposals to de-link gas prices 

from crude oil prices, something the Egyptian government itself has attempted to do 

domestically, and to set up a committee to study the potential of fixing a special tariff 

on gas sales.”127 Moreover, when spot prices peaked in 2005 while oil-indexed gas pric-

es for LNG cargoes to Japan remained low producers demanded “a fair [presumably 

meaning higher] price for liquefied natural gas”128 at the fifth GECF meeting in Trini-

dad and Tobago in 2005. 

When oil prices surged in 2006 and afterwards (with the exception of a brief 

economic crisis-induced slump between late 2008 and mid-2009), producers were par-

ticularly adamant about oil-indexation, especially because American spot prices had 

fallen and remained low and disconnected from oil prices. The S-curve that protected 

sellers during times of very low oil prices by setting a floor and protected buyers during 

times of extremely high oil prices by setting a ceiling was increasingly questioned and 

rejected by sellers. Instead full parity oil indexation was favoured, which corresponds to 

the straight line in Figure  5.28. Gas expert Akira Miyamoto argued: “[… the] S-curve 

was rejected by sellers during the present period of steeply rising prices on the grounds 

that it was irrational for LNG to be much cheaper than crude oil.”129 Alternatively, some 

                                                 
127 Simon Wardell, “GECF wants more international cooperation on gas”, World Markets Analysis, World 

Markets Research Centre, 4 February 2002. Accessed via Nexis UK on 26 May 2011. 
128 Simon Wardell, “GECF calls for ‘fair’ LNG prices, denies it is going the way of OPEC”, World Mar-

kets Analysis, World Markets Research Centre, 28 April 2005. Accessed via Nexis UK on 26 May 
2011. 

129 Miyamoto et al., 2010, p. 26. 
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sellers insisted in contract negotiations on changing the upper-end of the S-curve slope 

(by lifting the “ceiling”), allowing them capture high LNG prices when oil prices are 

high.130  

Examples include the following: “Negotiations were still ongoing earlier last 

week, as Qatar had been holding out for a more favorable pricing mechanism, including 

‘absolute oil parity’ or a ‘weakened or limited’ version of the S-curve that is normally 

incorporated into Japanese LNG contracts, according to industry sources. With oil pric-

es that are substantially higher than when the original Qatargas-1 contracts were signed 

in the early 1990s, the S-curve provision has blunted effects of rising crude prices on 

the price Japan pays for Qatari LNG.”131 Moreover, after the period of time under con-

sideration in this thesis, Qatar and other LNG suppliers that sell gas to Japan remained 

keen “to maintain strong oil-indexation in key Asian markets” as crude oil was expen-

sive and natural gas spot prices remained depressed.132 Hence, producers have oppor-

tunistically changed their preferences with regard to LNG pricing mechanisms (mostly 

in secret contract negotiations) to maintain or extend their market power. Another 

common method to preserve market power in the Japanese markets has been the use of 

destination clauses (or resale restrictions). This simply means that Japanese buyers are 

not allowed to resell LNG cargoes to third parties—neither in Japan or elsewhere. The 

use of destination clauses as such neither constitutes nor requires cooperation among the 

sellers. However, the fact that most of the producers that sell uncommitted LNG cargoes 

(i.e. not as part of long-term contracts) to European and American buyers at lower pric-

es, but not to Japan requires cooperation. Especially Qatar and Malaysia will not allow 

an LNG cargo that is sold to the US at Henry Hub prices (of around US$3-5 in 2009 

                                                 
130 Expert Interview, Akira Miyamoto, Osaka Gas, Osaka, Japan, October 2010. 
131 Erwin Chan, “Japan’s high LNG prices”, International Oil Daily, 17 April 2007. Accessed via Nexis 

UK on 17 May 2011.  
132 Unknown Author, “Gas Exporters Urged to Trim Spot Surplus”, Petroleum Intelligence Weekly, 29 

March 2010, accessed via Nexis UK on  28 May 2011.  
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and 2010) to be bought by Japanese buyers and hence diverted from its original destina-

tion (the US) to Japan. Akira Miyamoto from Osaka Gas reported in the expert inter-

view that Japanese buyers cannot get hold of cargoes sold for US$4 to the US despite 

the fact that Mitsubishi have an LNG import terminal on the US Gulf Coast. Hence, 

theoretically, Mitsubishi could buy the cargo at Henry Hub prices and then divert the 

cargo to Japan, which might add US$1-2 in transportation cost, bringing the total to 

$US6-7, which would be far below Japan’s LNG prices of $US11-13 (for contracted 

gas) and up to $US25 (for occasional spot cargoes bought by Japan). Qatar and other 

LNG suppliers jointly refuse to let such reselling of cargoes happen.133 The reason is 

simple: If the buyer can take advantage of regional price arbitrage, the market power 

and hence economic rent of the producers will be diminished significantly. Some buyers 

have consistently complained about destination clauses (or “resale restrictions”) that 

suppliers refuse to give up (except for Nigeria134). “Japanese utility Chubu Electric 

Power is thinking of diversifying into LNG trading as the market develops more liquidi-

ty […]. Katsuji Noda, president of Chubu Energy Trading [… argued] that LNG trading 

will not occur in the near future because of destination clauses in existing term contracts 

[…].” 135  

Figure  5.29 shows that more than a third of all LNG sold in the European and 

American (“Atlantic”) markets is not committed136 in long-term contracts and hence 

available for flexible spot trading. In the Middle East about a quarter of all LNG capaci-

ty is flexible. And lastly, in the Pacific market, i.e. mostly Japan, South Korea and Tai-

                                                 
133 Expert Interview, Akira Miyamoto, Osaka Gas, Osaka, Japan, October 2010. 
134 Sylvie Cornot-Gandolphe, “LNG Cost Reductions and Flexibility in LNG Trade add to Security of 

Gas Supply”, IEA Energy Prices & Taxes, 2005. Accessed via Nexis UK on 25 June 2011. 
135 Unknown Author, “Japan Utility Mulls LNG Trade”, International Oil Daily, 31 March 2010. Ac-

cessed via Nexis UK on 17 June 2011. 
136 The term “uncommitted” means that a specific buyer has not been specified yet and “self-contracted” 

means that the producer “buys” the gas from itself to market it directly via flexible trading to end-
consumers such as power plants. Hence both uncommitted and self-contracted gas are volumes avail-
able for trading. 
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wan, almost all of the gas is still “stuck” in rigid, long-term contracts and not available 

for flexible trading on the spot market, which helps producers maintain their market 

power. For example, LNG expert James Jensen points that the first two LNG trains of 

Qatargas 1 have “traditional fixed destination contacts with Asia buyers [while] Qatar-

gas 2, train 4 has contracted with ExxonMobil [one of the joint venture partners in 

Qatargas], which is now free to take its volumes anywhere it sees fit.”137 Several other 

experts, including Takuma Amano, a former Japanese banker and energy and electricity 

expert and Yasumitsu Himeno of the World Bank’s Japan office, pointed out that Japan 

“gets a bad deal”138 because almost all LNG producers refuse to abolish destination 

clauses that affect Japan in two ways: it cannot resell contracted volumes and it cannot 

get hold of more competitively priced cargoes from elsewhere. 

 

Figure 5.29: Regional Contract Commitments, 2008139 

Uncommitted/Self-Contracted Volumes in Regional Markets 

 

                                                 
137 James Jensen, “LNG – Expanding the Horizon of the International Gas Trade”, Presentation to the 

MIT Gas Study Group, Cambridge, MA, 19 March 2009. 
138 Expert Interview, Takuma Amano, former banker and energy expert, Tokyo, September 2010. 
139 Ibid. 
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Connected to the issue of destination clauses are long-term contracts, which are 

a market entry barrier. Most suppliers insist on such contracts to lock in buyers for a 

long time. Whereas producers are willing to sign shorter-term supply and purchase 

agreements in the Atlantic market and hence such short-term contracts are becoming 

more common (Figure  5.30), East Asian buyers find it difficult to reduce the duration of 

commitment necessary to secure gas volumes.  

 

Figure  5.30: Short-term v Long-term LNG Contracts, in bcm140 

 

 

At the corporate levels, there are some formal cooperative agreements, for ex-

ample the one between Malaysia’s Petronas and Oman and between Petronas and Trini-

dad and Tobago. “In December 2005, Petronas, through its subsidiary Malaysia LNG 

Sdn Bhd (MLNG), signed a memorandum of agreement with Oman's Qalhat LNG, 

marking the start of the partnership between the two major liquefied natural gas (LNG) 

players. The agreement between Qalhat and MLNG outlines cooperation in areas like 

exchange of technical information, exchange and training of staff, alternative LNG sup-

                                                 
140 Ibid. 
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ply arrangement and cargo swap arrangements to increase value for both companies.”141 

Petronas also signed a memorandum of agreement with Trinidad’s National Gas Com-

pany to “study the joint development of projects in LNG liquefaction, shipping, regasi-

fication and marketing, and other related investment opportunities.”142 All three cooper-

ation partners are members of the GECF. 

Finally, in 2007 there were some suspicions that Algeria and Qatar jointly at-

tempted to restrict available LNG capacities to drive up prices “[…] Some observers 

linked the sudden slowdown in Algerian gas output to the country's participation in de-

liberations of the Gas Exporting Countries Forum (GECF) which could quickly trans-

form itself into cartel of producer countries and influence world supply. Qatar, the 

prime mover behind GECF, also scrapped projects.143 Moreover, “after announcing last 

month it was reconsidering a project for the integrated development of the Tinhert gas 

fields, Sonatrach has finally decided to cancel the scheme.”144 Given that both Algeria 

and Qatar are major LNG supplier to the Japanese market, such moves towards manag-

ing and restricting short-term supply and long-term capacity expansions, can (and al-

ready may) have an effect on the Japanese market. 

5.2.3. Integration 

Integration is the “deepest” type of cooperation. In Figure  5.26 an example for this form 

of cooperation spanning the international and national levels would be a global cartel 

that constrains the sovereignty of participating GECF member states. This does not exist 

at present. 

                                                 
141 Kamarul Yunus, “Petronas signs natural gas deal with Oman”, Business Times (Malaysia), 20 April 

2009. Accessed via Nexis UK on 20 June 2011. 
142 Unknown Author, “Petronas signs deals with Trinidad, Oman firms”, Business Times (Malaysia), 5 

January 2006. Accessed via Nexis UK on 17 June 2011. 
143 Unknown Author, “Gas Projects Hit by Delay”, Africa Energy Intelligence, 30 May 2007. Accessed 

via Nexis UK on 16 May 2011.   
144 Ibid. 
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There is, however, some integration between GECF member states’ gas produc-

tion projects at the corporate level. For example, Malaysia’s Petronas oil and gas com-

pany has had a presence in Egypt since 2001. It is involved in the production of natural 

gas “in the North East Mediterranean Deepwater Block awarded by the Egyptian gov-

ernment.”145 

There is also some minor degree of integration between Petronas and Russia’s 

Gazprom.146 “Russia and Malaysia are also members of the GECF. While no agreement 

on the formation of a pricing cartel was reached at the organization's April meeting in 

Doha, Moscow and Kuala Lumpur are developing close ties in energy. The Malaysian 

Petronas acquired a 1-percent share in Rosneft for USD 1.1 billion in July of 2006, and 

Gazprom is now in negotiations with the Malaysian [company] on joint gas produc-

tion.”147 

Finally, in 2009 Petronas signed another agreement with Oman—an exploration 

and production sharing agreement (EPSA)—with the intention to explore and sell natu-

ral gas in the Gulf state.148 Given that the Petronas/Oman agreement was concluded in 

2009, i.e. after the period studied here in this thesis, it is not particularly influential in 

terms of the analysis. Given that all producers mentioned here are significant suppliers 

of LNG to the Japanese market, measures aimed at achieving a higher degree of integra-

tion (e.g. joint operation and ownership of production facilities) among those producers 

are an important development and need to be considered as 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_outreach/egypt.aspx. 
146 Gazprom only became a supplier to the Japanese gas market in 2009, i.e. after the period of time under 

consideration in this thesis. The impact is therefore minor. 
147 Aleksandr Gabuev, “Rosoboronexport Is Participating in Number of Malaysian Tenders”, Kommer-

sant, No. 104 (3680), 19 June 2007, p. 10. Accessed via Nexis UK on 26 May 2011. 
148 Yunus, “Petronas signs natural gas deal with Oman”, 2009. 
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This and earlier sections have looked at cooperative policies, efforts and actions 

including discussions, exchanges of information, informal and formal cooperation as 

well as integration of activities among Japan’s GECF suppliers. This investigation thus 

far has been based mainly on publicly available data and reports in addition to infor-

mation collected in expert interviews in Japan. Looking at the process of cooperation 

was an important first step. The following step, as before in the Turkey case study, will 

be to determine whether cooperation is a causal explanation for market power in the 

Japanese gas market by studying the outcome (existence of market power) and then 

working backwards to possible causes. Studying a range of possible causal variables, 

one can more confidently establish whether or not producer cooperation does play an 

important role in explaining market power in the Japanese gas market. The quantitative 

analysis in section 3 will do that.  

Japan’s suppliers of natural gas were introduced in section 1 of this chapter and 

section 2 described and analysed the relations among those suppliers. As before in the 

Turkey case study, a brief note on the chosen period of time is in order. The major focus 

of the following economic analysis is on the years from 2006 to 2008, but as the previ-

ous sections have shown, it is useful to take into account potentially relevant events be-

fore and after this specific time frame for a comprehensive understanding. There are al-

so important practical reasons for the chosen period of time (2006-2008) in the subse-

quent analysis is this: good data on prices, marginal cost and other necessary inputs into 

the model is available only during that specific period 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 not Japan’s suppliers of LNG enjoy a sig-

nificant amount of market power in the Japanese market. Specifically, the conduct pa-

rameter model will be used to calculate to what extent producer cooperation explains 

the producers’ market power. It will also be explored whether the most appropriate 

measure of market power should be the mark-up over marginal costs149 or the mark-up 

over the non-cooperative oligopoly outcome. The outcomes will then be examined and 

an approximate estimate of economic rent extracted by the producers will be produced. 

5.3.1. Does Market Power Exist in the Japanese Gas Market? 

When market power is prevalent in a certain market, producers manage to charge price 

above their marginal cost of production. The simple fact that significantly different 

prices for the same homogenous product exist is a first indication of the existence of 

market power since firms are “price makers” rather than price takers that accept one 

single price set by the market. As Table  5.4 shows, every producer charges a different 

price150 for natural gas, a homogeneous product. The Lerner Index of market power al-

lows one to estimate more precisely the degree of market power if data on prices, on 

firm’s marginal costs and market shares are available.  

Average import prices. Table  5.4 shows the average price of imported LNG 

Japanese buyers paid to its various suppliers. The calculations of the annual average 

prices are based on the IEA’s official statistics. The prices for LNG are in US$ per 

mmbtu (whereas pipeline gas is priced in US$ per thousand cubic metres, Mcm. The 

conversion factor is: 1 mmbtu = 35.3 Mcm.) 

                                                 
149 That is, assuming a perfectly competitive market where price equals marginal cost. 
150 Prices are not simply different because of transportation cost. 
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Table  5.4: Average Gas Import Prices and Market Shares in Japan, by country of origin151 

  Price 
US$/mmbtu 

Mkt. share 
(by volume) 

Mkt. share 
(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. Table  5.4 also shows each individual supplier’s market share in 

the Japanese gas market. There are two ways to calculate a firm’s market share in a giv-

en market, by sales volume or by value (in US$). For the purposes of this model it is 

preferable to use sales revenues (value) as the basis for market share since the focus is 

on prices and value rather than just physically traded quantities. The difference between 

                                                 
151 Table & calculations: author; data source: IEA, 2010. 

(Russia only started exporting to Japan in 2009.) 
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the two is often marginal, however, as Table 5.4 shows. With that, two of the three es-

sential data inputs for the Lerner Index have been provided. 

 

152 

 

Figure 5.31: Range of production costs for selected gas producing regions153 

(in US$/mmbtu) 

 

 

Marginal cost. The last input is marginal cost (MC). Since producers’ marginal 

costs are difficult to determine, estimates must be obtained or generated. Such marginal 

cost estimates do exist for essentially all of Japan’s natural gas suppliers. The basic es-

timates come from two different sources shown in Figure 5.31 and Figure 5.32.  

                                                 
152 The Lerner Index was reproduced from chapter 3. P stands for price, MC for marginal cost and s for 

market share, t for unit of time (year) and i for firm. 
153 A. Seeliger, Entwicklung des weltweiten Erdgasangebots bis 2030: Eine modellgestuetzte Prognose, 

Oldenburg Verlag, 2006, Munich, pp. 52-56. Cited in: Stefan Lochner and David Bothe, “The devel-
opment of natural gas supply costs to Europe, the United States and Japan in a globalizing gas mar-
ket—Model-based analysis until 2030”, Energy Policy 37 (2009), p. 1521. 
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Figure  5.32: Upstream, liquefaction and transportation costs gas producing regions154 

 

*2001 figures 

 

The marginal cost data in these sources were generated at different times (the 

Seelinger data in Figure  5.31 in 2006 and the Massol/OME data in Figure  5.32 in 2001), 

hence it is necessary to adjust for changes in cost over time to make the figures compa-

rable and to arrive at estimates for the relevant period of time under consideration. The 

IHS CERA Upstream Capital Cost Index (UCCI) will be used for the relevant adjust-

ments in the same way the UCCI was used in the Turkey case study.155 Seelinger uses 

the standard unit for LNG in Figure  5.31, US$/mmbtu while Massol et al. use 

US$/Mcm. The final estimates for the relevant years studied in this thesis were all con-

verted to US$/mmbtu156 and can be found in Table  5.5. 

To illustrate how the data in Table  5.5 were generated, one example will be pro-

vided. Qatar’s average production costs in 2006 according to Figure  5.31 were 

$US0.475/mmbtu (using the central estimate). Accounting for cost inflation with the 

UCCI, the 2007 estimate is $US0.53 /mmbtu and the 2008 estimate is 0.63$/mmbtu. 
                                                 
154 Olivier Massol and Stéphane Tchung-Ming, “Cooperation among liquefied natural gas suppliers: Is 

rationalization the sole objective?”, Energy Economics 32, 2010, p.  944. 
155 I should like to thank Michael Stoppard, Managing Director for Global Gas of CERA for the sugges-

tion to use the UCCI. Please refer to Chapter 3.1 for further details. 
156 1 mmbtu = 35.3 Mcm 
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Adding transportation cost of $US1.84/mmbtu from Qatar to Japan (from Figure  5.32: 

$US64.78/Mcm, which equals $US1.84/mmbtu), the total cost estimate for the years 

2006, 2007 and 2008 are $US2.31, $US2.37 and $US2.46/mmbtu – see Table  5.5. 

Table  5.5: Marginal Cost of Production and 

Transportation Cost to the Japanese border157 

in US$/mmbtu 
 

  Upstream 
US$/mmbtu 

Transp. 
cost US$ 

Total 
cost US$ 

       
      (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 4.14 

    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 4.58         

 

One important comment is necessary regarding transportation/shipping costs. 

While the cost of upstream production has gone up—and is accounted for by adjusting 

the figure with the UCCI—shipping costs for LNG have steadily declined over the past 

                                                 
157 Table: author; Sources: Detailed and comprehensives references are to be found in section 3.1, subsec-

tion marginal cost. 
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two decades, principally because of larger tankers which generate economies of scale, 

which bring down the cost per unit.158 Yet, the 2001 data for shipping costs from Fig-

ure  5.32 are used for every year (and not lower costs as time progresses). This is con-

sistent with the chosen conservative approach in this thesis that would rather understate 

than overstate the degree of collusion. 

Table  5.6: Lerner Index for Japanese natural gas market, 2006-2008159 

 

  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 period of time under 

consideration. The overall Lerner Index is the sum of each individual supplier’s Lerner 

Indices, weighted by each supplier’s market share. A Lerner Index of zero would mean 

a perfectly competitive market in which producers are not able to charge prices above 

their marginal cost of production. A Lerner Index of 1 would imply a monopoly or a 

perfectly collusive group of suppliers. The results for the Japanese market point to a 

very high degree of market power with results ranging between 0.69 and 0.80. 

What follows is the conduct parameter model (CPM), which takes into account 

the elasticity of demand and market concentration to estimate to what extent the residu-

al—product conduct (cooperation or competition)—explains the high degree of market 

power. The results of the conduct parameter model for the Japanese market for the peri-

od of time from 2006 to 2008 will be explained and presented. 

                                                 
158 This is also evidenced by the fact that charter rates for LNG tankers have fallen significantly and 

steadily since the 1990s. 
159 Table: author. 
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5.3.2. Explaining Producers’ Market Power – The Role of Collusion 

 

The Lerner Index results showed that Japan’s suppliers of LNG enjoy significant market 

power in the Japanese gas market. To assess the role of producer conduct, two steps are 

necessary before the CPM result can be calculated. First, the data on market shares 

needs to be translated into a suitable measure of market concentration. The Herfindahl 

Index (H) is used in the conduct parameter model. The Herfindahl Index for each year is 

simply calculated by adding the squared market shares of each supplier to the Japanese 

market (see Table  5.7).  

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 price elasticity of demand ε and 

since the conduct parameter result is very sensitive to the level of ε, a careful analysis of 

the available elasticity data is required. A broad range of elasticity estimates—both 

short-run and long-term ones—for natural gas consumption is available. Since produc-

ers’ collusive efforts to maximise economic rents have both a short-term and a longer-
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term dimension,160 an elasticity estimate that lies between the generally inelastic short-

run figure and the less inelastic longer-run one will be used. 

A comprehensive review of the literature shows that most estimates are in the 

range between -0.3 and -0.9 in the Japanese gas market. Koji Miyawaki, Yasuhiro Omo-

ri and Akira Hibiki’s study show a somewhat inelastic figure of -0.84 for demand from 

the household sector.161 Another paper by I. Matsukawa, S. Madono, and T. Nakashima 

estimates the elasticity of industrial gas demand to be -0.63.162 The most inelastic figure 

comes from a study conducted by the Cabinet Office of the Japanese government: -

0.373.163 One explanation for such relatively inelastic demand could be explained by the 

fact that gas and power companies buy gas almost regardless of price, because they can 

directly pass on their costs to consumers. Hence even if prices soar, LNG buyers’ quan-

tity demanded is not very sensitive to higher prices. Given these three estimates, -0.56 

will be used for the purposes of this analysis. The figure lies within the range of the 

three estimates mentioned above and it was also used in a study by Al-Sahlawi of OECD 

countries’ long-run price elasticity of natural gas demand.164   

Moreover, a sensitivity analysis will also be conducted to ascertain whether the 

results change substantially if the elasticity of demand is assumed to be 25 percent be-

low or 25 percent above the figure employed here. This sensitivity analysis, shown in 

Table  5.8 along with the CPM results, hence uses not only -0.56 to perform the calcula-

tions, but also -0.42 (more inelastic) and -0.70 (more elastic).  

                                                 
160 Raising prices by too much in the short-run might eventually create a correspondingly significant 

quantity reaction since demand is more elastic in the long-run. 
161 Koji Miyawaki, Yasuhiro Omori and Akira Hibiki, “Discrete/Continuous Choice Model of the Resi-

dential Gas Demand on the Nonconvex Budget Set”, CIRJE Discussion Paper, October 2010, p. 23. 
162 I. Matsukawa, S. Madono, and T. Nakashima, “An empirical analysis of Ramsey pricing in Japanese 

electric utilities”, Journal of the Japanese and Industrial Economies, vol. 7, no.3, 1993, pp. 256-276. 
163 Tadahiro Nakajima, “The residential demand for electricity in Japan: An examination using empirical 

panel analysis techniques”, Journal of Asian Economics, vol. 21, 2010, p. 414. 
164 Tarr and Thomson, “The Merits of Dual Pricing of Russian Natural Gas”, 2004, pp. 1189-90. 
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Having presented and discussed all necessary data inputs into the Conduct Pa-

rameter Model, Table  5.8 and Figure  5.33 show the results of the model. 

 

Table  5.8: Results from Conduct Parameter Model165 

Results   Spectrum of Possible Outcomes 

Conduct Parameter θ   Perfect Comp. Non-coop. oligopoly Perfect collu-
sion 

2006 1.81 2.42 3.02   0 1 6.22 

2007 2.08 2.77 3.46   0 1 7.05 

2008 2.41 3.21 4.02   0 1 7.16 
                
Elasticity 

ε 
-0.42 -0.56 -0.70   θ = 0 θ = 1 θ = 1/H 

Sensitivity analysis of ε: -25% and +25% of 
estimate         

 

Taking into account elasticity of demand and market concentration the CPM re-

sults for 2006, 2007 and 2008 show that collusion is a credible explanation for part of 

the difference between marginal costs and Japan’s LNG import prices. The result for 

every year is between the non-cooperative oligopoly solution (=1) and the respective 

result for perfect collusion (=1/H), which suggests that cooperation is an important ex-

planation for producers’ market power in Japan. The sensitivity analysis shows that 

even if the elasticity of demand is assumed to be 25 percent below or 25 percent above -

0.56, the result is still in the same range (between the non-cooperative and the perfectly 

cooperative outcomes). It is interesting to note that the results in Figure  5.33 (the red 

dots) are closer to the non-collusive oligopoly outcome as compared to the Turkey out-

come. That suggests that producer cooperation—while still significant—is a less im-

portant explanation for market power in Japan than it is in Turkey. This will be dis-

cussed in further detail in chapter 7, which will analyse and compare results across all 

cases. 

 
                                                 
165 Table: author. 
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Figure 5.33: Spectrum of Possible and Actual Conduct Parameter Outcomes166 

 

 

 

What is the significance of these results in the wider context? As has been 

shown before in this chapter, there have been instances of cooperative efforts, policies 

and actions among Japan’s suppliers of LNG. Furthermore the model confirms that pro-

ducer conduct (here cooperation instead of competition) is an important explanatory 

variable. However, the model rests on a variety of assumptions and does not take into 

account other factors such as market entry barriers (which might overstate the conduct 

parameter outcomes in terms of ascribing too much significant to cooperative behav-

iour) and concentration on the buying side (which might understate the conduct parame-

ter outcome). Hence these results need to be put into perspective. Other factors might be 

important too, such as a range of issues related to the Japanese domestic gas and elec-

tricity market. A qualitative assessment of the results—the fourth part of this chapter—

will address these questions in greater detail. 

 

                                                 
166 Figure: author. 
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Figure 5.34: Schematic illustration of CPM result167 

 

 

To finalise this section, a brief comment on the welfare implications of producer 

cooperation in the Japanese gas market will be provided. Figure 5.34 schematically 

shows the conduct parameter outcome and the blue box illustrates the economic rent 

earned by producers by charging prices above marginal costs. All statements that can be 

made will remain schematic because any specific welfare calculations would require 

much more complex modelling that is beyond the scope of this thesis.168   

                                                 
167 Figure: author. 
168 Calculating economic rents would require one to estimate a change in quantity demanded in response 

to price changes. Lower prices—at the oligopoly level and at the competitive price level (marginal 
cost)—generally imply higher quantities consumed. To model those would be extremely complex and 
using the observed quantities with conjectured price levels to calculate revenues and rents will neither 
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 Membership 

 

According to the preceding analysis, cooperation among those countries that export nat-

ural gas to Japan, and which are part of the GECF, does play an important role when 

one considers the question of market power and pricing of natural gas. Part 2 of this 

chapter discussed exporters’ cooperative policies, efforts and actions at the corporate, 

bilateral government-to-government and international (multilateral) GECF levels. The 

data and calculations of the conduct parameter model in section 3 confirm that if one 

considers other important factors which influence pricing, such as market structure and 

the price elasticity of demand, cooperation is a valid explanation for the market power 

producers enjoy in the Japanese market. This conclusion also holds true if one conducts 

a sensitivity analysis in which some variables were changed substantially in order to 

determine whether the conclusion remains the same even if one’s estimates are some-

what different.  

However, market concentration and inelastic demand alone are unsatisfactory 

explanations for market power and in light of the fact that the conduct parameter model 

is not perfect, one must ask how important cooperation as an explanation for the enor-

mous price-cost margin is. The CPM does not consider market entry barriers, the impact 

of buyer concentration, bad policy, political interference and motives, corruption and 

other possible explanations. The main reason for this is that such factors are extremely 

hard to quantify and hence cannot be included in the model.  

This section will address these limitations. First, the significance of the factors 

considered in the CPM—with a special focus on cooperation, of course—will be con-
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sidered, e.g. by looking at suppliers which are not GECF members. Second, other pos-

sible causes will be analysed in detail to determine their impact on market power in the 

Japanese gas market.169 Such contextual qualitative analysis has proven useful in the 

last chapter on the Turkish case and is an important complement to the quantitative 

analysis performed in the preceding section. 

Before additional light will be shed on the factor producer conduct, a brief note 

on the two other variables in the CPM are in order. First, market concentration is less 

pronounced in Japan than in the Turkey case and indeed in many other highly import-

dependent gas markets. The Japanese government emphasised diversification of sources 

early on and the flexible nature of LNG (as compared to fixed pipelines) led to a fairly 

favourable situation of having more than a dozen different suppliers, with none of them 

being dominant.170 This means that, for the purpose of this analysis, market concentra-

tion is not the main cause for producers’ market power.  

The second variable is the elasticity of demand. As the figure in the previous 

section shows, demand is fairly inelastic. This means the quantity reaction (i.e. a reduc-

tion) is relatively benign when price hikes occur. In fact, as Figure  5.35 shows, Japanese 

buyers occasionally purchase spot LNG cargoes (in addition to the quantities they re-

ceive through long-term contracts) at astronomical prices. This suggests that short-run 

demand171 is extremely inelastic, i.e. Japanese buyers will pay almost any price to ob-

tain cargoes. The demand in the long-run (used in the CPM in section 3) tends to be 

                                                 
169 A third test is to look at a case where there is some market power, but where cooperation among 

GECF members is not possible (i.e. less than two GECF members export significant quantities to that 
market). Case study 3 in chapter 6 will do exactly that. 

170 A market share of close to 20 percent in the case of Australia, Indonesia and Malaysia is still very con-
siderable, but much smaller in comparison to e.g. Russia’s market share of more than 60 percent in 
Turkey. 

171 Since purchases on the spot market are usually short-term in nature, a more appropriate reference is the 
short-run elasticity of demand. 
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somewhat more elastic, but this type of occasional “panic buying”172 for short term pur-

poses demonstrates that even in the long-run Japanese gas demand is rather inelastic. 

Figure  5.35: Natural Gas and Oil Prices173, 2005-2010174 

 

 

 

What this means is that inelastic demand—more so than in the case of Turkey—

is an important explanation for producers’ pricing power in the Japanese market. It 

seems that Japanese buyers are—for various reasons as the next section will explain—

not very sensitive to price hikes, which means that producers can get away with charg-

ing higher prices. Hence the mark-up over their marginal cost of production can in part 

be explained that way. 

 

                                                 
172 It seems to be appropriate to call spot purchases for $US20 or $US25 per mmbtu “panic buying” when 

average import prices are around $US10 or below (while Henry Hub spot prices are around $US5-8).  
173 JLC: Japanese Liquid Cocktail, i.e. the average Japanese LNG import price; 

NBP: National Balancing Point, i.e. the UK spot price for gas 
JCC: Japanese Crude Cocktail, i.e. the average Japanese crude oil import price 
HH: Henry Hub, i.e. the US spot price for gas; 
Spot: Japanese LNG purchases on the spot market 

174 This figure was kindly provided by Akira Miyamoto, Osaka Gas Company, Osaka. 
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Figure  5.36: Qatari and US natural gas prices and marginal costs175 

 

 

The final variable of the CPM to be considered is producer conduct. The analy-

sis in section 3 demonstrated that producer conduct in part explains the market power 

suppliers enjoy in the Japanese gas market. Another way to corroborate, or to call into 

question, this finding is to look at the individual prices charged by various producers (if 

available). Fortunately, the IEA publishes individual prices on a monthly basis. The 

most striking finding is that LNG supplied by the United States, which is not a member 

of the GECF, is always cheaper than LNG supplied by all the other suppliers.176  

At the same time, the LNG sold from Alaska to Japan has a higher marginal cost 

of production than most of the other suppliers to the Japanese market face. That means 

                                                 
175 Chart: author; Data: IEA energy statistics, 2011 and author’s calculations. 
176 This is despite higher transportation cost from Alaska across the Pacific as compared to Brunei, Ma-

laysia and Indonesia, from which the distance to Japan is 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 smaller for supplies from the US while 

those from GECF countries can be enormously high. Figure  5.36 illustrates this. (Since 

transportation cost is part of the marginal cost figure, a supplier with a similar distance, 

Qatar, was chosen.) 

There is a second supplier to the Japanese market, which is not a member of the 

GECF: Australia. According to Derek Brown and Seiya Ishii, Australian diplomats in-

terviewed at the country’s embassy in Tokyo, Australia has no interest in joining the 

GECF or other groups opposed to competitive markets. In fact, they argued, Australia 

strongly tries to promote more competition in the LNG market.177 If one compares Aus-

tralian prices to those of the three other major suppliers in the Pacific market, Brunei, 

Indonesia and Malaysia, those prices are on average lower than those of the other three, 

which are members of the GECF.178 (And this is despite the fact that transportation 

costs from Australia to Japan are higher than those from their other three suppliers.) 

What is more, according to marginal cost estimates employed in the preceding section, 

Australia faces higher marginal costs of producing and shipping LNG to Japan than do 

Brunei, Indonesia and Malaysia. For example, Australia’s MC are up to three times 

higher than Indonesia’s and about twice those of Malaysia and Brunei.179 Similar to the 

United States example provided above, Australia’s LNG exports tend to be cheaper than 

comparable regional alternatives while facing higher costs. Hence, the mark-up over 

marginal cost (and hence pricing power) for both supplying countries to the Japanese 

market that are not part of the GECF is much smaller than those of GECF member 

                                                 
177 Expert Interview, Derek Brown and Seiya Ishii, Research Officer (Resources & Industry), Australian 

Embassy, Tokyo, October 2010. 
178 IEA Energy Statistics, 2011. 
179 Author’s calculations on the basis of these studies: 
 Seeliger, Entwicklung des weltweiten Erdgasangebots bis 2030: Eine modellgestuetzte Prognose, 

Oldenburg Verlag, 2006, Munich, pp. 52-56. Cited in: Stefan Lochner and David Bothe, “The devel-
opment of natural gas supply costs to Europe, the United States and Japan in a globalizing gas mar-
ket—Model-based analysis until 2030”, Energy Policy 37 (2009), p. 1521. 

 Olivier Massol and Stéphane Tchung-Ming, “Cooperation among liquefied natural gas suppliers: Is 
rationalization the sole objective?”, Energy Economics 32, 2010, p.  944. 
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countries. This finding is consistent with the results of the CPM results and corroborates 

the conclusions drawn from the preceding analysis.  

Cooperation among producers does matter. This is also the conclusion of a sen-

ior energy expert at the Japanese Ministry of the Economy, Trade and Industry (METI). 

He mentioned reports from Japanese gas-buying companies which argue that there is at 

least “informal cooperation among suppliers, especially those in the Gas Exporting 

Countries Forum”180  

The outcome of the conduct parameter model suggests that cooperation does 

play a role in explaining elevated prices. Such cooperation, however, could also include 

non-GECF suppliers. If this were true, it could mean that non-GECF member states also 

collude and the impact of GECF membership could not be determined with confidence. 

Yet, the evidence concerning price differentials between members and non-members of 

GECF confirms the hypothesis: both supplying countries that are not part of the GECF, 

i.e. Australia and the United States, charge significantly lower prices than those within 

the GECF. At the same time their marginal cost of production is higher. Hence high 

prices and GECF membership are connected. That shows that cooperation as evidenced 

in the CPM results is not a general producer phenomenon, but is specific to the GECF 

member states. 

Having employed a variety of methods and having carefully analysed the data, 

one can be confident that cooperation is an important explanation for the price-cost 

margin in the Japanese natural gas market. Two things however are also evident. Collu-

sion here is not limited to narrowly-defined traditional price fixing in the way that other 

cartels such as OPEC have operated. The broadly conceived analysis of cooperative ac-

tions in the section 2 showed this. The other point is another interesting observation. 

                                                 
180 Expert Interview, Tetsuya Azuma, energy market expert, Ministry of the Economy, Trade and Industry 

(METI) of Japan, October 2010. 
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Since the focus of the thesis is not principally on the GECF as an institution, but on the 

actions of GECF members in certain markets, it can be concluded that the GECF is an 

important factor which to an extent explains market power. While it is not possible to 

prove specific collusive actions within the GECF by obtaining hard evidence from those 

involved181, the outcome-focused analysis conducted in this chapter nonetheless con-

firms the hypothesis that market power is in part explained by cooperation among 

GECF suppliers.  

5.4.2. Market Power and Economic Rent: Other Factors 

The results of the conduct parameter model calculations in section 3 showed that in each 

year between 2006 and 2008 price levels were not only far above the marginal cost lev-

el, but also above the non-cooperative oligopoly level. An outcome between the non-

cooperative level and perfect collusion indicates that there is a small group of firms at 

least some of which engage in cooperative activities in order to raise prices or maintain 

prices above the competitive level. On the basis of the simple CPM, it is impossible to 

ascribe a specific portion of the price-cost margin to cooperation and other formal fac-

tors that are part of the model, such as the elasticity of demand, as well as factors that 

are not part of the model. Such other factors will be discussed qualitatively in this sec-

tion in order to shed some light on alternative, case-specific explanations of market 

power.  

 

                                                 
181 I.e. the producers that are members of the Forum. 
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Figure 5.37: Schematic Illustration of Economic Rent earned by Exporters182 

 

 

To illustrate the size of the mark-up over marginal cost and over the non-

cooperative outcome, Figure 5.37 schematically shows the actual average annual price 

charged by suppliers of LNG to Japan and the producers’ average marginal cost.183 The 

non-cooperative oligopoly outcome is an approximation and shows that the mark-up 

over this price level is still very considerable. There are additional potential factors of 

market power that may explain the existence of market power. It is useful to picture the 

extensive size of the mark-ups before moving on to describe these various other factors. 

The conduct parameter model takes into account three important explanations of 

market power: market concentration, the elasticity of demand and producer conduct. 

Other factors, however, may also play an equally or even more important role in ex-

plaining market power than those mentioned. As pointed out in chapter 3, the role of 

                                                 
182 Figure: author. 
183 Both prices and marginal costs are weighted by the market share of each supplier. 
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buyer concentration and market entry barriers are not part of the model and could lead 

to an understatement or overstatement of the role of cooperation among producers in the 

model results. These two and other possible factors will be discussed in the following 

paragraphs. 

Buyer concentration. If consumers of a good or service are numerous, but the 

number of producers is small, producers, because of their small number and the possi-

bility to collude easily, are in a better bargaining position and hence are likely to enjoy 

market power. If the number of consumers is small too, this may be different. Buyer 

concentration is not part of the CPM and it has played an increasingly negligible role in 

the Japanese market. In the past, half a dozen or more utility companies would form a 

buying consortium in Japan and jointly negotiate projects and prices with LNG suppli-

ers. As the overview of supply contracts in section 1 showed, contracts between indi-

vidual Japanese utilities and LNG producers have become very common over the past 

two decades. Hence there is less buyer concentration than in past. Also, while e.g. To-

kyo Electric (TEPCO) and Kansai Electric (KEPCO) did not compete in the past—and 

still do not do so—there have always been city gas companies184 that competed at least 

in a limited way with the power companies. Hence buyer concentration does not play an 

important role and therefore an understatement of the CPM result seems unlikely.  

Market entry barriers.   Contrary to buyer concentration, market entry barriers 

could lead to an overstatement of the conduct parameter, i.e. suggesting that producer 

conduct—cooperation in this case—is more important than it actually is. If there are 

high barriers to entry for potential market participants, collusive producer conduct may 

not be as important an explanation as the model suggests. Given the huge upfront costs 

of developing a gas field and building a liquefaction terminal, the natural gas market 

                                                 
184 Such as Tokyo Gas in the Tokyo area and Osaka Gas in the Kansai prefecture. 
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entrants face such high barriers. It is, however, important to distinguish between natural 

market entry barriers and others which may be established or sustained with an anti-

competitive motivation (‘artificial barriers’). Natural barriers are high upfront costs for 

developing natural gas fields and for building pipelines or LNG tankers. These certainly 

exist for new suppliers though not in all cases.185 Hence, the natural entry barriers do 

exist, yet they are not as significant as they could be. Therefore, these barriers are un-

likely to fundamentally overstate the CPM. 

However, there is a second type of market entry barrier as well: artificial ones 

put up to keep the market uncompetitive. A competitive market, among other things, 

needs transparency, flexibility and prices that reflect supply and demand. Yet, in the 

Japanese natural gas market this is not the case. One entry barrier is the wide-spread use 

of long-term contracts. Suppliers insist on those contracts in order to commit the con-

sumer for up to 30 years, hence shutting out potential rivals for decades. Although there 

is a trend towards shorter-term contracts (of ten years or less), many supply agreements 

that were signed in the past decade are still traditional long-term contracts. As pointed 

out in section 2, while there is a strongly growing amount of flexible LNG cargoes in 

the Atlantic market, such flexible volumes are very scarce in the Pacific market. The 

same producers that sell large quantities of uncontracted LNG to Europe (such as Qatar) 

refuse to give up long-term contracts in Japan and South Korea, thereby keeping out 

competition for years and decades. Finally, another artificial barrier to market entry is 

worth mentioning: the practice of conducting negotiations on LNG supply and purchase 

agreements in secret and keeping the contract terms secret too. This lack of transparency 

makes it difficult for competitors to enter the Japanese market.  

                                                 
185 Many of Japan’s existing LNG suppliers source their gas from already developed fields, where high 

upfront costs have largely been amortised over the years. That is in part why their marginal costs are 
relatively low. (It is true that for some of the new fields, especially in Australia, the costs for explora-
tion, production and shipping are comparatively high.) 
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As was described in section 2, GECF suppliers to the Japanese market use a 

number of cooperative efforts and actions in order to retain and extend their market 

power such as the pricing mechanism. Moreover, some of the artificial entry barriers 

mentioned here also contribute and sustain producers’ market power. In fact, there is an 

interdependence between such artificial entry barriers and producer cooperation. Pro-

ducers jointly insist on secret negotiations, on locking customers into two or three dec-

ade-long contracts and on resale restrictions (see section 2). These barriers make it easi-

er to keep out competition and less competition makes it easier to cooperate on matters 

of price and contract terms.  

Hence, some natural market entry barriers may to an extent overstate the con-

duct parameter result. However, artificial  market entry barriers that are the result of 

(openly) cooperative action should not be understood as potential overstatement of the 

CPM, but instead they should be considered part of the CPM result. Given the preva-

lence of these artificial entry barriers, it could well be that their existence even under-

states the CPM figure in terms of actual cooperative conduct.186 

Domestic Factors. While inelastic demand for gas in Japan as well as collusive 

and cooperative conduct by the suppliers play a significant role in explaining the mark-

up over marginal cost for LNG sold to the Japanese market, other important factors 

must be mentioned as well. First domestic issues and other demand-related factors will 

be discussed. Cultural factors were emphasised surprisingly often in the expert inter-

views conducted for this thesis in Tokyo and in Osaka in 2010. The Japanese obsession 

with security (or “religion of security”187) was cited as one of the reasons why Japanese 

                                                 
186 Accounting for both secret collusion and overt cooperation. 
187 Expert Interview, Tetsuo Morikawa, Institute for Energy Economics Japan (IEEJ), Tokyo, September 

2010. 
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gas buyers were willing to pay higher prices among various experts.188 This fixation on 

security, the “aversion to price volatility”189 as well as “securing volumes first”190 think-

ing, leads to a “security [price] premium”191 for imported LNG. Other issues related to 

culture, such as the importance of maintaining good “long-term relationships with their 

suppliers instead of short-term trading for (perceived) small benefits” was mentioned by 

various experts.192 In addition to this, there were more fundamental aspects. Since Japan 

has a group-focused mentality where order and harmony are paramount, the disorderly 

and ‘messy’ concept of competition is sometimes perceived as a Western approach.193 

To what extent these factors explain LNG suppliers’ pricing power is hard to measure, 

but given the number of times such cultural issues were cited, they seem to be rather 

significant. Some have called the pricing arrangements that are in part a result of the 

Japanese “preoccupation with supply security” “irrational.”194  Another important factor 

that was mentioned is government policy. The influence of powerful bureaucrats and 

their long-time aversion to competition and liberalisation was described as having an 

effect on the lack of competition in the Japanese gas market.195 Liberalisation has been 

happening at a very slow pace and is now stuck in the political process.196 In compari-

son, liberalisation efforts elsewhere were much more vigorous than those in Japan. The 

United States liberalised their gas market in the 1970s and 1980s. The European Com-

                                                 
188 Expert Interview, Takuma Amano, Japanese energy and electricity market expert, Tokyo, September 

2010. 
189 Ibid. 
190 Expert Interview, Tetsuo Morikawa, Institute for Energy Economics Japan (IEEJ), Tokyo, September 

2010. 
191 Expert Interview, Tetsuya Azuma, energy market expert, Ministry of the Economy, Trade and Industry 

(METI) of Japan, October 2010. 
192 Expert Interview, Yasumitsu Himeno, Senior Representative, World Bank, Tokyo, September 2010. 
193 Expert Interview, Tetsuo Morikawa, Institute for Energy Economics Japan (IEEJ), Tokyo, September 

2010. 
194 Akira Miyamoto, Chikako Ishiguro and Takashi Yamada, “Irrational LNG Pricing Impedes Develop-

ment of Asian Natural Gas Markets: A Perspective on Market Value”, Unpublished Working Paper 
obtained at Interview with Mr Miyamoto, Osaka Gas Co, Ltd, pp. 2-3. 

195 Expert Interview, Takuma Amano, Japanese energy and electricity market expert, Tokyo, September 
2010. 

196 Ibid. 
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mission has undertaken significant efforts and has achieved some progress in this direc-

tion since the late 1990s. The Turkish government, as shown in the previous case study, 

passed a very aggressive gas market liberalisation law in 2001. The lack of efforts in 

this area in Japan allowed LNG suppliers to continue to earn economic rents with less 

effort than in other markets. Hence the lack of a strong liberalisation drive explains in 

part gas producers’ market power in Japan. 

Another reason is the dominant position of the utility companies. Though there 

are more than 200 of them as was pointed out in section 1 of this chapter, regional mar-

kets are still quite disconnected with powerful incumbent firm such as TEPCO, KEP-

CO, Osaka Gas and Tokyo Gas enjoying quasi-monopolist positions regionally. Moreo-

ver, these firms can pass on their high LNG import costs directly to the consumer.197 

That means power companies and city gas firms have no incentive to look for more 

competitively priced sources of gas or to bargain hard with the producers for better pric-

es. This “cost-of-service based pricing” of Japanese utilities and the pass-through of 

higher costs on to their customers198 may also in part explain why LNG suppliers enjoy 

so much pricing power in the Japanese market. Another domestic factor, which was al-

luded to earlier is the absence of nation-wide competition due to the lack of physical 

infrastructure. Figure  5.38 shows how regional markets remain separate as a result of 

lacking pipeline connections. 

 

  

                                                 
197 Ibid. 
198 Akira Miyamoto, Chikako Ishiguro and Takashi Yamada, “Irrational LNG Pricing Impedes Develop-

ment of Asian Natural Gas Markets: A Perspective on Market Value”, Unpublished Working Paper 
obtained at Interview with Mr Miyamoto, Osaka Gas Co, Ltd, pp. 2-3. 
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Figure  5.38: Map of Japan199 

Domestic Gas Pipelines (blue), Storage Facilities (green) 
and LNG terminals (grey circles) 

 

 

 

Status quo-oriented utility incumbents are not interested in enabling other com-

petitors to come to their area by building the necessary pipeline connections.200 There 

are other reasons for the absence of interconnections too: Japan is mostly mountainous, 

making the construction of infrastructure difficult and expensive. Moreover, there are 

other land-use issues, including its high cost. Another important reason is that Japan 

never had any significant gas production, which meant that pipelines were not originally 

necessary to transport gas domestically. Finally, another infrastructure issue is the rela-

tively low storage capacity for gas in comparison to other countries.201 A lack of storage 

means that only small amounts of emergency reserves are available if there is a crisis. 

                                                 
199 Kindly provided by Yasumitso Himeno of the World Bank Japan office. 
200 Expert Interview, Yasumitsu Himeno, Senior Representative, World Bank, Tokyo, September 2010. 
201 Expert Interview, Yasumitsu Himeno, Senior Representative, World Bank, Tokyo, September 2010. 
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For example, when there are shutdowns of nuclear facilities, Japanese LNG buyers en-

gage in panic buying, leading to spot prices being paid of up to $US25 per mmbtu. 

Hence, low storage gives sellers additional pricing power, especially in a time of crisis. 

This is an additional explanation for market power and economic rents enjoyed by sup-

pliers of LNG.  

Non-domestic factors. A final explanation for producers’ pricing power in the 

Japanese LNG market is strong demand in the Asia-Pacific region. There are three prin-

cipal LNG markets in the world, the Atlantic market, the Middle Eastern market and the 

Pacific market. The Atlantic market is well-supplied because of shale gas discoveries in 

the United States, which dramatically expanded supply post-2007. Also, demand in the 

Atlantic market is still quite subdued as a result of the economic crisis of 2008, which 

affected the United States and Europe more severely and for longer than emerging Chi-

na and India. The LNG market in the Middle East is also well-supplied since a large 

proportion of the world’s LNG production takes place there. The Pacific region is the 

only market in which demand outstrips supply, hence putting upward pressure on pric-

es. Especially China’s hunger for sources of primary energy is insatiable with demand 

for clean-burning natural gas continuing to rise dramatically. Given the absence of ma-

jor production outside Indonesia and Malaysia (which increasingly use more gas domes-

tically), the supply-demand situation is tight in the Pacific market. Hence, if Japanese 

buyers are not prepared to accept high prices, South Korea might be prepared to accept 

them.202 Increasingly China and India will do the same.203 Of course, pressure to accept 

higher prices has also intensified after the March 2011 earthquake and tsunami damaged 

the Fukushima Daiichi nuclear power plant. More sceptical attitudes towards nuclear 

power in Japan are hence likely to lead to higher LNG demand.  
                                                 
202 Unknown Author, “Market Insight: Qatari Price Ambitions”, World Gas Intelligence, 11 April 2007. 

Accessed via Nexis UK on 17 May 2011. 
203 Expert Interview, Dr Kaoru Kawamoto, technical expert, Osaka Gas Company, Osaka, October 2010. 
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Figure 5.39: Contracted LNG Demand for Japan204 

2010-2025, in bcm 

 

 

Finally, Figure 5.39 shows that a proportion of supply agreements will expire in 

the coming years, necessitating that additional supply and purchase contracts for LNG 

will be agreed upon in the near future. This demand may only be satisfied at prices that 

continue to be far above the competitive level given China and India’s strong demand in 

the region. 

This section has considered alternative explanations for the existence of the con-

siderable difference between prices and marginal cost of gas in Japan. The existence of 

market entry barriers might overstate producers’ market power. Equally, a whole range 

of domestic factors related to cultural issues, the dominance of incumbent utilities, the 

                                                 
204 Chart: author; data: kindly provided by Osaka Gas, 2011. 
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lack of an aggressive liberalisation policy as well as the absence of physical infrastruc-

ture and national grid may play a significant role in explaining producers’ ability to 

charge far above competitive price levels. Finally, strong demand from other countries 

in the region may also explain why Japanese buyers had difficulties obtaining more 

competitively priced LNG cargoes. Nevertheless, after careful consideration of these 

other possible factors cooperation remains a viable major explanation for the price-cost 

margin though perhaps not quite to the extent that the conduct parameter model sug-

gests. 
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5.5. Consequences of Market Power and Conclusion 

The preceding study demonstrated that a significant degree of market power in 

the Japanese LNG market is to a considerable extent not only explained by inelastic 

demand for gas in Japan, but also by cooperation among Japan’s major natural gas ex-

porters, especially those that are members of the GECF. This market power is also per-

petuated by producers’ insistence on uncompetitive practices and artificial market entry 

barriers. High prices paid for imported LNG have a range of detrimental implications 

for Japan in the energy, political and economic spheres 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 debates is on 

physical access to energy, the issue of pricing—especially high and uncompetitive pric-

es—is another important aspect for import-dependent gas importing consuming coun-

tries such as Japan. That is why producers’ market and pricing power should not only be 

understood in narrow terms, but also in terms of broader energy security issues. Given 

that Japan is a very rich country, the lack of access to energy (due to its high price) is 

perhaps not as critical an issues as it is in poorer countries.  

Welfare Implications. Yet, there are significant welfare effects. Reliance on a 

few colluding suppliers leads to high prices and economic rents earned by those suppli-

ers at the expense of the Japanese economy and consumers. Given that Japan in 2008 

spent more than $US40 billion on LNG imports alone, the rents earned by producers 

range between $US20 and $US30 billion. Figure  5.40 demonstrates how producers of 

natural gas over the past decade have managed to capture an increasingly large share of 

the gas value chain, according to the consulting firm PFC Energy Strategic Advisors.205 

                                                 
205 Nikos Tsafos, “Gas in the Crisis Years”, Special Presentation 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 Japanese economy and on Japanese consum-

ers.  

Figure 5.40: Upstream Producers capture more Value206 

 

 
 

High import price for LNG also mean higher end-user prices for electricity, 

which, according to an expert interviewed for this thesis, stood at around $US28cents 

per Kwh in Japan,207 which is approximately three times the average price within the 

OECD ($9.4cent per Kwh in 2007208). Higher prices for electricity also hamper indus-

trial production and competitiveness in Japan. 

Political Implications. Since Japan has a well-diversified base of suppliers, the 

country’s relationship with LNG producers is less political than in the case of Turkey.  
                                                 
206 Ibid.  
207 Expert Interview, Takuma Amano, Japanese energy and electricity market expert, Tokyo, September 

2010. 
208 IEA Energy Prices and Taxes, 2010. 
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To conclude this case study on the role of cooperation and market power in the 

Japanese LNG market, one can summarise the following findings. Cooperation among 

natural gas suppliers of LNG is both a clearly stated objective and there is a range of 

publicly available evidence that cooperative efforts, policies and actions have taken 

place after the GECF’s formation. Section two provided a descriptive account of these 

efforts at the international, at the bilateral and at the company-to-company levels. The 

weaker forms of cooperation tend to take place at the international level, e.g. in GECF 

meetings. The stronger types of cooperation have taken place at the national govern-

ment and corporate levels.  

Hard evidence of collusive price-fixing is of course essentially impossible to ob-

tain, which is why the conduct parameter model and empirical data were very helpful in 

estimating the conduct of producers, which was cooperative and collusive in the period 

of time under investigation (2006 to 2008). The subsequent qualitative analysis showed 

that there might be some other factors that are not part of the model and which might 

lead to an over- or underestimation of the cooperative nature of the producers’ conduct. 

On balance, these factors do not invalidate the overall result that Japan’s producers col-

lude. The model outcome was greater than the non-cooperative oligopoly outcome, but 

lower than the perfectly collusive outcome, suggesting that cooperation is an important 

explanation for market power. More evidence for the effect of collusive conduct on gas 

prices can be found by considering the two suppliers of LNG to Japan that are not part 

of the GECF, Australia and the US. The import prices for Australian and American 

were significantly lower than those charged by members of the GECF despite higher 

costs of production in these countries. Hence high prices and GECF membership are 

evidently connected. That shows that cooperation as evidenced in the CPM results is not 

a general producer phenomenon, but is specific to the GECF member states. 



271 
 

  



272 
 

 

 

 

 

 

 

 

 

 

5.6. Appendix 

 

 

 



273 
 

Appendix Table  5.1: LNG Import Capacity in Japan209 

 

 

                                                 
209 Natural Gas Market Review: Japan, 2007, IEA/OECD Paris, p. 113. 
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Marcel Dietsch 
DPhil Candidate 
University of Oxford 
 
 
Issues and Questions for Expert Interview - Japan 

 

Core task of my research: Determining to what extent producer cooperation/collusion 
explains the enormous gap between producers’ marginal cost of production and import 
prices paid in Japan. 
 
 
I hope to have a wide-ranging conversation with you about the following issues and 
questions: 
 

• Relationships between the natural gas suppliers and the importers  
o Especially between foreign companies and Japanese companies 
o And foreign countries’ governments and the  Japanese government 

� Economic dimension  
� Political dimension  
� Important issues in these economic and political relationships be-

tween the exporters and Japan 
o Is there evidence or indications (implicit or explicit) that producers talk to 

each other when in negotiations with Japanese buyers? 
 

• Competition in Japanese energy /gas markets 
o Level of competition in the domestic natural gas market and other markets 

(electricity) 
 

• In terms of public policies/energy policy, has there been 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? 
• 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 and American spot market 
$US4) at two to four $US (currently in Japan: $US8.80) – Why? 

• Economic efficiency vs (perceived) security of supply – market as source of se-
curity 

• Concept and meaning of competition – and anti-competitive behaviour 
• Business-Government relations / cooperation 
• Pricing formula – from “market value” to gas-to-gas competition? 
• Current economic and political issues in Japan related to energy market? 

o Economic policy / Other domestic policy / Foreign policy  
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List of Experts Interviewed in Japan 
19 September 2010 and 20 October 2010 
 
 
Tokyo 
 
Tetsuo Morikawa, natural gas expert, Institute for Energy Economics of Japan. 
 
Takuma Amano, Japanese energy and electricity market expert, former investment 
banker and advisor to the central bank of Saudi Arabia. 
 
Kensuke Watanabe, Corporate Planning Division, LNG Japan Corporation.  
 
Yasumitsu Himeno, senior representative, World Bank Japan office and former energy 
trader at Merrill Lynch. 
 
Yoshihiko Sugano, Japanese nuclear power expert and energy industry executive. 
 
Tetsuya Azuma, energy market expert, Ministry of the Economy, Trade and Industry 
(METI) of Japan. 
 
Professor Masayuki Tadokoro, expert on international relations and law, Keio Universi-
ty 
 
Derek Brown, Economic Division and Seiya Ishii, Research Officer (Resources & In-
dustry), Australian Embassy 
 
 
Osaka 
 
Dr Kaoru Kawamoto, technical expert, Osaka Gas Company 
 
Akira Miyamoto, expert on gas pricing, Osaka Gas Company 
 
 
Singapore 
 
Presentation of preliminary results of case study on Japan at Shell LNG Supply and 
Marketing. 
I should like to thank all participants and in particular Chris Wilshaw, Head of LNG 
Origination, for their comments and suggestions during the 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 German gas market. Following the Japan and 

Turkey cases in the preceding chapters, Germany is comparable in many ways. The 

country consumes large quantities of gas, most of which is imported from a few suppli-

ers as Germany’s indigenous gas production1 continues to fall. Figure  6.1 shows Ger-

many’s total primary energy supply in 2008. As in Japan, natural gas is the third most 

important source of energy in the country, just behind coal. Given the plan to complete-

ly phase out nuclear power, which accounts for most of the “other” 20 percent of the 

energy supply in Figure  6.1, by the early 2020s, the demand for clean-burning natural 

gas is almost certain to continue to grow strongly. 

Figure  6.1: Total Primary Energy Supply (2008)2 

 

 

*other: nuclear, hydro, geothermal, solar, combustible and renewable waste 

 

Yet in one important way Germany is different from the two other cases. Only 

one of its suppliers is a member of the GECF: Russia. The past chapters examined 

                                                 
1 Indigenous production came to around 19 percent of the country’s gas consumption in 2006, but given 

exports and statistical adjustments, the net contribution of Germany’s indigenous production comes to 
only around 6 percent of total consumption. 

2 IEA Natural Gas Information 2010. 
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whether the existence of market power and economic rent in Turkey or Japan was at 

least in part explained by collusion and cooperation among the exporters. However, the 

GECF cannot achieve their objective of maximising revenues and hence rents in the 

German market through cooperation since only one member supplies the market and it 

would take at least two member states to cooperate or to collude. Similarity between 

Germany and the other two cases except for this important difference enables one to use 

the country’s gas market as a hypothesised ‘negative’ case. That is, one would expect to 

find that cooperation and collusion do not play a role in explaining market power, but 

that there are other factors and explanations instead.  

This introductory section aims to provide background information on Germany’s 

market for natural gas and other related domestic issues. It will also present and de-

scribe the suppliers of pipeline gas to Germany; there are no existing regasification ter-

minals to receive LNG as of 2011.  The following section will briefly consider evidence 

of cooperation among the suppliers at the corporate, at the bilateral and at the interna-

tional levels. Section three will use available empirical data on prices, cost, market 

shares and demand elasticity to run the conduct parameter model that estimates by how 

much the difference between the cost of production and import prices at the German 

border are explained by producer conduct, taking into account the price elasticity of 

demand for gas and market concentration. Finally, a range of factors that could explain 

the existence of producer market power will be considered and discussed in some detail 

in section four. 
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Figure 6.2: Map of Germany – Natural Gas Infrastructure3 

 

  

                                                 
3 IEA Natural Gas Information, 2010, p. IV.25. 
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6.1.1. Overview of Germany’s Sources of Natural Gas Supply 

Germany’s indigenous gas reserves are very small on a global scale. The BP Statistical 

Review of World Energy states that there were approximately 100.5 bcm of available 

reserves left in the country by the end of 2008.4 That corresponds to around 0.05% of 

the world’s natural gas reserves. The reserve figure is also roughly equal to the annual 

consumption of gas in Germany, that is, if all of the remaining reserves could be pro-

duced immediately, it would merely cover one year’s worth of consumption. At the ac-

tual rate of production in 2008 (13 bcm),5 this implies a reserve-to-production ratio of 

7.8 years.  

The fact that such small reserve figures still make Germany the fifth-largest re-

serve-holder of gas (and the third-largest producer of gas)6 in the European Union, does 

not indicate that Germany is well-positioned within Europe in terms of gas production 

and reserves, but instead that the European Union as a whole suffers from a severe lack 

of reserves. 

Imports met around 90 percent of Germany’s domestic demand in 2007. Ac-

cording to the IEA, “there is a broadly diversified geographical spread of import 

sources, with Russia accounting for 35%7 of total supply (42% of imports), Norway for 

24% of total supply (29% of imports), the Netherlands for 20% of total supply (24% of 

imports) and others (mostly Denmark and the United Kingdom) for 4% of total supply 

and imports.”8  Table  6.1 shows the quantities of gas imported by Germany from various 

sources.  

 

                                                 
4 BP Statistical Review of World Energy, 2010. 
5 Ibid. 
6 Unknown Author, “Germany”, Country Profiles (online), Energy Delta Institute. Accessed on 17 June 

2011: http://www.energydelta.org/en/mainmenu/edi-intelligence-2/our-services/Country-gas-
profiles/country-profile-germany. 

7 All figures from the cited IEA report are for 2005. 
8 Unknown Author, “Germany: 2007 Review”, IEA Energy Policies of IEA Countries Series, 2007, p. 96. 
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Table 6.1: Germany’s natural gas imports (all pipeline) by country of origin9 

 

 

 

 It is difficult for observers to compare the actual quantities of delivered gas to 

the contracted volumes since the specific contract terms with all major suppliers are 

kept confidential. The IEA states vaguely that “it is known that the Netherlands will 

phase out their exports between 2015 and 2020. Meanwhile, Gazprom has extended its 

export contracts with E.ON Ruhrgas and Wingas to last until 2035. Contracts with 

VNG10 have also been extended until at least 2030. This underlines the importance of a 

diversified portfolio of contracts, including diverse contract terms and lengths.”11 

 Along with rapidly declining gas reserves in Germany, domestic gas production 

in the country has fallen steadily over the past decades, meeting an increasingly smaller 

share of the strongly growing consumption. The peak of Germany’s indigenous gas 

                                                 
9 IEA Natural Gas Information, 2010, p. IV.158. 
10 Verbundnetz Gas 
11 IEA, “Germany: 2007 Review”, p. 96. 
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production was in 1979.12 Figure  6.3 also shows the strong divergence between produc-

tion and consumption, hence necessitating strongly growing quantities of imported gas. 

 

Figure  6.3: Germany’s Consumption and Indigenous Production of Natural Gas13 

1970-2009, in bcm 

 

6.1.2. Consumption and the Organisation of the Domestic Sector 

Figure  6.3 shows strong demand growth in past. The economic crisis that started in 

2008 temporarily reduced demand. Given the German government’s nuclear phase-out 

and increasing emphasis on climate change mitigation, gas consumption and hence im-

ports are almost inevitably going to soar in the coming decades as gas produces the least 

amount of carbon emission of all hydrocarbons. 

A relatively large proportion of gas is used in the sector labelled as “other” in 

Figure  6.4. This includes heating of commercial, public and residential buildings.14 More 

than one-third of the total amount of gas consumed goes to the residential sector, which 

                                                 
12 Unknown Author, “Germany”, Country Profiles (online), Energy Delta Institute. 
13 Chart: author; data: BP Statistical Review of World Energy, 2010. 
14 Unknown Author, “Germany”, Country Profiles (online), Energy Delta Institute. 
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traditionally features inelastic demand.15 “Transformation includes the generation of 

electricity, while the demand from the ‘energy sector’ refers to gas used for the extrac-

tion of coal, oil, and gas and gas used in refineries, coke ovens and gas works.”16 

 

Figure  6.4: Natural Gas Consumption in various Sectors (2008)17 

 

 

*other: commerce and public, residential, agriculture and non-specified 

 

In terms of the domestic structure of the German gas market, it is often de-

scribed as having “the most complex structure of all the markets in continental Europe. 

An important reason for this is that all agents along the value chain, from wellhead pro-

ducers to local distribution companies, sell to end-users.”18 The German domestic mar-

ket arrangements are also much less competitive than those of other countries in West-

ern Europe. Despite a decade of European and federal-level liberalisation efforts, the 

wholesale sector in the German natural gas market “still held a dominant position”19 in 

2007, according to Germany’s Federal Cartel Office. This is despite the fact that most 

transmission system operators (TSOs) as well as the regional distribution system opera-

tors (DSOs) are “mostly privatised with the local authorities and the federal states still 

                                                 
15 IEA Natural Gas Information, 2010, p. IV.156. 
16 Unknown Author, “Germany”, Country Profiles (online), Energy Delta Institute. 
17 IEA Natural Gas Information 2010. 
18 Frank Asche, Petter Osmundsen and Ragnar Tveteras, “European market integration for gas? Volume 

flexibility and political risk”, Energy Economics, vol. 24, 2002 , pp. 251-253. 
19 Unknown Author, “Germany”, Country Profiles (online), Energy Delta Institute. 



285 
 

holding some shares. [Moreover, …] there are approximately 22 TSOs and some 719 

distribution system operators.”20 

 

Table  6.2: Organisation of Germany’s Gas Market21 

 

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-Belgian (Interconnector), 

Czech Republic. 
Transit of gas 

Norwegian gas to the Netherlands (and via the Netherlands to Belgium and 
France and Czech Republic), Russian gas to France and Switzerland, and 

Dutch gas to Italy and Switzerland. 
Transportation tariffs 

Since 1.1.2009 an incentive regulation encourages system operators to run 
the system more efficiently. The regulatory authorities grant system opera-
tors revenue caps that are based on a benchmark of costs connected to the 
system operation. Approved revenue caps are then transposed into non dis-

criminatory network access fees charged to a customer. 
Distribution 

Some regional distribution companies and about 700 local distribution 
companies; some vertical integration with transmission. Network operations 
need to be unbundled from supply operations. Distribution concessions are 

no longer exclusive, and demarcation rights have been abolished. 
 

The gas market in Germany benefits from a national grid i.e. a vast network of 

pipeline and other infrastructure such as some of the world’s largest gas storage sys-

tems. The entire pipeline network is about 33,509 km long and the country’s grid is 

connected to pipelines in neighbouring countries at 43 cross border points.22   

6.1.3. Regulation at National and European Levels 

It is fair to say that European Commission rather than the German federal government 

have been the drivers of gas market regulation and liberalisation in Germany. The first 

                                                 
20 Ibid. 
21 IEA Natural Gas Information, 2010, p. VI.24. 
22 Unknown Author, “Germany”, Country Profiles (online), Energy Delta Institute. 
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EU directive Concerning common rules for the internal market in natural gas of 1998 

started the process of liberalisation. Yet, as experts describe it, there was a “lack of 

change in the German gas market and [a] not very satisfying response to the initiative of 

market liberalisation started in 1998 with the first EU directive, 98/30/EC.”23 The main is-

sues, which were not addressed in the German regulatory debate, were concerned with: 

• Network access;  

• Long-term contracts; 

• Market structure24  

Especially network access was not treated as a priority yet remained the key to 

substantive change. “The German government did not install a regulatory authority at 

the beginning of formal market liberalisation but relied on negotiated third party access. 

But associations were not able to agree on a system that really facilitated access for new 

market entrants and encouraged competition.”25 The 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; 

• Capacity allocation and congestion management; 

• Transparency and 

• Interruptible reserve flows [in pipelines]26  

It was only after this second directive that the German federal government passed a new 

law concerning natural gas in particular and energy in general. The 2005 energy act “installed 

a regulatory authority, the Bundesnetzagentur (Federal Network Agency) following the 

prescriptions of the second EU directive 2003/55/EC […]. The Bundesnetzagentur fi-

                                                 
23 Heiko Lohmann, “The German Gas Market post 2005: Development of Real Competition”, NG Paper 

No. 33, Oxford Institute for Energy Studies, September 2009, p. 1. 
24 Ibid. 
25 Ibid. 
26 Mark van Stiphout, “European Policy on Gas Markets”, European Commission (DG Energy) Presenta-

tion at Florence School of Regulation, 21 March 2011, p. 4. 
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nally enforced—after lengthy and difficult discussions with the main stakeholder asso-

ciations—a model of network access.”27 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 transmissions.28 

The European Commission has been the driver of liberalisation in Europe’s energy 

market(s) and faced much opposition not just from incumbent energy companies, espe-

cially German ones. Moreover, successive German federal governments also put up re-

sistance against Brussels-led energy market reform efforts. These issues will be dis-

cussed in further detail in section four that assesses the extent to which a variety of fac-

tors—including domestic regulation and opposition to such 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 the 1970s. The way in which sale and 

purchase agreements were negotiated has remained essentially the same since then. A 

consortium of gas buyers including Thyssen Gas, BEB and the largest firm, Ruhrgas 

(now part of E.ON) negotiated on a bilateral basis with the three main supplying coun-

tries, Holland, Norway and Russia. Given differences in terms of the quality of the gas 

from different sources (Russian and Norwegian gas possessing a higher calorific value 

than Dutch gas), there are several contractual specifications relating to this issue. “[…] 

For comparability, contract prices are often listed in terms of payment per calorific unit. 

                                                 
27 Lohmann, “The German Gas Market post 2005: Development of Real Competition”,, p. 1. 
28 van Stiphout, “European Policy on Gas Markets”, p. 3. 
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[Prices] […] listed in USD per million Btu29 [mean] that the difference in calorific value 

is accounted for.”30 In terms of German import quantities, oil-indexed agreements still 

“comprise around 90 percent of German gas supplies (2008)” while the remainder are 

supplies from the spot market “that are increasingly available at the Dutch-German bor-

der and Norwegian pipeline terminals.”31 Hence, oil-indexation remains the dominant 

form of pricing in Germany to date. The specific pricing mechanism was described by 

Asche et al.:  

 
In these contracts, the buyer agrees to receive a certain volume of gas per 
year or, alternatively, to pay for the part of this gas volume that it does not 
like to receive. At the same time, the buyer has an option to take out more 
gas than these minimum annual amounts, thus conveying flexibility. […] 
The current price on gas delivered according to the long term take-or-pay 
contracts is determined by a price formula. The formula links the current gas 
price to the price of relevant energy substitutes, thus continuously securing 
the buyer competitive terms. The price formula consists of two parts, a con-
stant basis price (fixed term) and an escalation supplement linking the gas 
price to alternative forms of energy (variable term). Examples of alternative 
energy commodities used in pricing formulas for natural gas are light fuel 
oil, coal, and electricity.32  
 

The liberalisation efforts described in subsection 1.3 have started to put pressure 

on this traditional pricing mechanism. More sales on the spot market, where prices in 

part due to the economic crisis after 2008 are low, take away market shares from the 

incumbent suppliers of oil-indexed gas. Increasing competition from the spot market 

also puts pressure on German utility companies that have supply agreements with those 

suppliers such as Russia, Norway and Holland. More gas-to-gas competition is slowly 

but steadily eroding the market power of the incumbent suppliers and utility companies. 

                                                 
29 The prices used for the subsequent analysis come from the International Energy Agency (IAE) and the 

International Monetary Fund (IMF). The IEA and IMF recorded the data in US$ per mmbtu, which 
accounts for the difference in calorific value. The price data was then converted into the unit usually 
used for pipeline gas in Europe: thousand cubic metres (Mcm) per US$.  

30 Asche et al., “European market integration for gas? Volume flexibility and political risk”, pp. 253-255. 
31 Anthony Melling, “Natural Gas Pricing and its future: Europe as the battleground”, Carnegie Endow-

ment for International Peace, 2010, p. 31. 
32 Asche et al., “European market integration for gas? Volume flexibility and political risk”, pp. 253-255. 
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Pricing gas not in relation to its production cost and other sources of gas, but by linking 

it to the price of oil and oil products is becoming increasingly difficult. This pricing 

mechanism seemed to be justifiable decades ago when a market for gas needed to be 

established and enormous upfront costs for developing gas fields and transportation in-

frastructure needed to be amortised. Today, oil-indexation is increasingly recognised as 

a way for producers to capture the maximum amount of revenue and rent from consum-

ers by pricing gas minimally below the level of substitutes 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 reserves in the world. Until 2009, Russia was 

also the largest producer of gas in the world, but still remains the largest exporter of gas 

globally.33 According to the BP Review of Energy, Russia held 44.38 trillion cubic me-

tres (tcm) of gas reserves, which corresponds to 23.7 percent of all gas reserves world-

wide. Russia produced 527 bcm of gas in 2009 or 17.6 percent of the overall global 

production.34  

“Of Russian gas production, about 70 percent is consumed domestically and 30 

percent exported. In 2008, of the total export amounts, together with gas from Central 

Asia, 34 percent was exported to the CIS [Commonwealth of Independent] states and 64 

percent to the Far Abroad, i.e. European countries excluding the Baltic States and in-

cluding Turkey. Even though the European countries represent only about 30 percent of 

Gazprom’s total sales volume, in 2008 they accounted for 60 percent of its revenues.”35 

Figure  6.5 shows Russia’s gas balance for 2008, accounting for both the supply side and 
                                                 
33 Unknown Author, “Russia Country Analysis Brief”, United States Energy Information Administration 

(EIA). Accessed on 19 June 2011:, http://www.eia.doe.gov/countries/cab.cfm?fips=RS. 
34 BP Statistical Review of World Energy, 2010. 
35 Bengt Soderbergh, Kristofer Jakobsson and Kjell Aleklett, “ European energy security: An analysis of 

future Russian natural gas production and exports”, Energy Policy, no. 38, 2010, p. 7829. 
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the demand side. The numbers in Figure  6.5 do not fully correspond to the data cited 

here. This is due to measurement differences and inclusion or exclusion of various ele-

ments such as gas flaring and gas injection into gas fields and oil fields to support the 

reservoir pressure. 

Figure  6.5: Russia’s Natural Gas Balance in 200836 

 

 

 

In terms of the structure of Russia’ natural gas sector, “state-run Gazprom domi-

nates Russia’s upstream, with 90 percent of the total natural gas output produced by 

Gazprom. Gazprom also controls most of the Russian gas reserves, with more than 65 

percent of proven reserves being directly controlled by the company, with additional 

reserves being controlled by Gazprom in joint ventures with other companies.”37 Since 

the mid-2000s independent producers have grown their production aggressively, in-

creasing their share in the Russian market to around 16 percent (see Figure  6.5). Yet, the 

Russian government granted Gazprom a legal monopoly on gas exports, hence eliminat-

                                                 
36 IEA World Energy Outlook, 2009, p. 465. 
37 EIA, “Russia Country Analysis Brief”, 2011. 
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ing the possibility for independent producers to participate in export markets that are 

much more lucrative than domestic sales.38 

Exports of gas are very significant in terms of volumes and even more important 

in terms of revenues. Russia exports both to former Soviet republics at comparatively 

lower prices in relation to other exports and also uses some of these states as transit 

countries to deliver gas to Western Europe. “Russia’s natural gas exports to Eastern and 

Western Europe shipped on pipelines traversing Ukraine and Belarus have in the past 

been affected by political and economic disputes between Russia and these natural gas 

hubs. The disputes with Ukraine and Belarus were centred around natural gas prices in 

2006 and 2007, respectively.”39 Figure  6.6 shows some of the pipelines that have caused 

disputes in the past with transit countries. In addition, Nord Stream, a new pipeline cur-

rently under construction as of 2011, is supposed to circumvent transit countries40 and 

the potential political conflicts with that might arise with those transit countries.  

“In addition to dominating the upstream, Gazprom dominates Russia’s natural 

gas pipeline system as well. There are currently nine major pipelines in Russia, seven of 

which are export pipelines. The Yamal-Europe I, Northern Lights, Soyuz, and Bratrstvo 

pipelines all carry Russian gas to Eastern and Western European markets via Ukraine 

and/or Belarus. These four pipelines have a combined capacity of 4 Tcf [= 113.3 bcm]. 

Three other pipelines, Blue Stream, North Caucasus, and Mozdok-Gazi-Magomed con-

nect Russia’s production areas to consumers in Turkey and FSU republics in the east.”41 

  

                                                 
38 Ibid. 
39 EIA, “Russia Country Analysis Brief”, 2011. 
40 Which also happen to be consumers of Russian gas. 
41 EIA, “Russia Country Analysis Brief”, 2011. 
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Figure  6.6: Gazprom’s Pipelines to Western Europe42 

Existing (Solid Lines) and Under Construction (Dashed) 

 

 

 Figure  6.7 shows the outcome of Russia’s gas pricing policy. This approach is 

called a two-tier system of gas pricing43 since Gazprom has to sell at low regulated pric-

es in the domestic market while selling them at much higher prices in the export mar-

kets.44 This policy subsidises the use of gas in Russia and helps boost demand since 

prices are low. In effect, however, the two-tier system is actually more a three-tier sys-

tem if one considers actual prices in Figure  6.7. The domestic market is charged prices 

that used to be below Gazprom’s marginal cost of production, but as a result of repeated 

increases with the objective of eventual deregulation, prices have now risen close to the 

                                                 
42 Source: Rawi Abdelal, “Gazprom and Europe: Business and Politics”, Presentation at U.S.-Russia 

Working Group, American Enterprise Institute, 3 June 2009. [Presentation kindly provided by Dr Ab-
delal in a meeting at Harvard University in February 2010.] 

43 Tarr and Thomson, “The Merits of Dual Pricing of Russian Natural Gas”, 2004. 
44 Russia’s independent gas companies such as Novatek can sell at “market prices”, i.e. above the regulat-

ed price at which Gazprom has to sell. 
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long-run marginal cost level.45 Subsidised and regulated domestic prices are supposed 

to be phased out until 2011.46 

 

Figure  6.7: Gazprom’s price of natural gas in different markets47 

 
 

 Germany is an important export market for Gazprom. Gazprom is not merely an 

exporter of gas to the country; it is also a player in Germany’s domestic market. The 

Russian monopoly’s vertical integration efforts—in comparison to other markets—have 

been quite successful in Germany. Table  6.3 shows the range of Gazprom’s subsidiaries 

in Germany. As of July 2011, there are other developments regarding Gazprom’s down-

stream integration efforts as well. According to press reports, Gazprom is likely to ac-

quire substantial parts of Germany’s RWE. This could fundamentally change the Ger-

man energy market in general and gas market in particular. 

                                                 
45 See analysis in the conduct parameter model calculations. The marginal cost data used for the CPM is 

at the upper end of the spectrum of estimates with around $60 in 2006, $70 in 2007 and $80 in 2008 
(hence still above the prices shown in Figure 7). Other studies put the Gazprom’s marginal cost of 
production in the $40 to $60 range in line with the domestic prices charged in the years 2006-2008. 

46 Source: Abdelal, “Gazprom and Europe: Business and Politics”, 2009.  
47 Timothy von Ochssée, “The Dynamics of Gas Supply Coordination in a New World: Cooperation or 

competition between gas-exporting countries from a Russian perspective”, PhD Thesis, University of 
Groningen, 8 July 2010, p. 125. Accessed 2 July 2011: 
http://dissertations.ub.rug.nl/FILES/faculties/feb/2010/t.a.boon.van.ochssee/14_thesis.pdf. 
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Finally, Russia is a founding member of the Gas Exporting Countries Forum and 

has been one of the driving forces of the organisation. 

Table  6.3: Gazprom’s Holdings in Germany48 

 

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 BASF, 

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 2008 Norway is by far the largest reserve-

holder in Europe according to BP energy statistics.49 The same source of data indicates 

that Norway holds 1.2 percent of all gas reserves globally, which makes the country a 

significant player both in the pipeline gas and LNG sectors.  

 In 2008, Norway produced 99.2 bcm of natural gas, making it the world’s fifth-

largest producer of gas after Russia, the US, Canada and Iran.50 At this rate of produc-

tion, the reserve-to-production ratio is around 22 years, assuming no further discoveries 

of gas. “Norway's single largest natural gas field is Troll, which is projected to produce 

                                                 
48 Unknown Author, “List of Gazprom subsidiaries”, Wikipedia. Accessed 28 June 2011 and corroborated 

through other sources, principally Gazprom Export’s website: 
http://www.gazpromexport.ru/en/partners/germany/. 

49 BP Statistical Review of World Energy, 2010. 
50 Ibid. 
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1.09 Tcf [= 31 bcm] in 2010, according to the Norway Petroleum Directorate, represent-

ing about one-third of Norway's total natural gas production. Other important fields in-

clude Ormen Lange and Asgard. These 3 fields account for over 60 percent of Norway's 

total natural gas production. Despite the maturation of its major natural gas fields in the 

North Sea, Norway has been able to sustain annual increases in total natural gas produc-

tion by incorporating new fields.”51 Figure  6.8 shows the significant difference between 

production and consumption, the latter of which is modest due to the small population. 

The quantities available for export are therefore considerable.  

The structure of Norway’s gas sector is dominated by Statoil, which partners 

with “a number of international oil and gas companies, including ExxonMobil, Cono-

coPhillips, Total, Shell and Eni [all of which] have a sizable presence in the natural gas 

and oil sectors. State-owned Gassco is responsible for administering the natural gas 

pipeline network. The company also manages Gassled, the network of international 

pipelines and receiving terminals that exports Norway's natural gas production to the 

United Kingdom and continental Europe.”52 

                                                 
51 Unknown Author, “Norway Country Analysis Brief”, United States Energy Information Administration 

(EIA). Accessed on 19 June 2011: http://www.eia.doe.gov/countries/cab.cfm?fips=NO. 
52 Ibid. 
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Figure  6.8: Norway’s Natural Gas Production and Consumption, 1990-200953 

 

 

 

Norway exported 96.5 percent of its total production in 2009.54 Germany is the 

most important destination for Norwegian gas suppliers and took 30 bcm (or 31.3 per-

cent) of the 95.72 bcm of total exports in 2009, according to BP statistics.55 Most of the 

exports are transported via an extensive pipeline network and a fraction (around 3 

bcm56) is also exported in liquefied form as LNG.57 Figure  6.9 shows the complete 

breakdown of all pipeline exports, indicating that EU countries are the recipients of 

Norwegian gas. Figure  6.10 shows Norway’s pipeline network. Finally, Norway is not a 

member of the GECF, but attended a number of the Forum’s meetings as an observer. 

                                                 
53 Ibid.. 
54 BP Statistical Review of World Energy, 2010. 
55 Ibid. 
56 Ibid. 
57 EIA, “Norway Country Analysis Brief”, 2011. 
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Figure  6.9: Norway’s Natural Gas Pipeline Exports, 200958 

 

 

  

                                                 
58 Ibid. 
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Figure 6.10: Map of Norway – Natural Gas Infrastructure59 

 

 

 

 

                                                 
59 IEA 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 natural gas reserves. That 

amounts to around 0.6 percent of the world’s gas reserves and makes the country the 

second-largest reserve-holder in Europe after Norway and ahead of the UK.60 “Gas was 

discovered in the province of Groningen in 1959 by NAM, a joint-venture between a 

subsidiary of Shell called BPM and the Standard Oil Company of New Jersey (later to 

become Exxon). Created in 1947, NAM had already discovered a number of moderately 

sized oil and gas fields in the Netherlands. NAM and the Dutch government started ne-

gotiations in 1960, with the size of the Groningen field estimated at 60 [bcm]. In the 

following years, this number was re-estimated several times, before the final size was 

confirmed at 2,600 bcm [= 2.6 tcm], 30 years later.61 

The Netherlands produced 66.6 bcm of gas in 2008, making it the third-largest 

producer in Europe after Norway and just behind the UK. Figure  6.11 shows the Dutch 

gas balance for almost five decades, including production, consumption, exports and 

imports. It is obvious that production is in decline and the increase in exports since 2000 

has mainly been due to a rise in imports as consumption remained flat.  

Hence Holland remains a major exporter in part as a result of becoming a trading 

hub, which channels gas from Norway to Germany and other markets in Western Eu-

rope, but also Russian gas, e.g. to the UK. “At present, the Netherlands imports gas 

from Norway, the United Kingdom, Russia and Denmark; H-gas62 exports from the 

Netherlands are contracted for European consumers, including Italian, German, British 

and Swiss; L-gas exports flow to France, Belgium and Germany. In 2006, the transmis-

                                                 
60 BP Statistical Review of World Energy, 2010. 
61 Unknown Author, “The Netherlands: 2008 Review”, Energy Policies of IEA Countries Series, IEA, 

2008, p. 62. 
62 Gas with a high calorific value (as opposed to L-gas with a lower value). 



300 
 

sion system operator recorded 982 TWh (100 bcm) of gas entering the system, of which 

23 percent [were] imports and 77 percent domestic production, and 972 TWh (99 bcm) 

exiting, of which 55 percent [were] for export and 45 percent for domestic consumption. 

The exact origin of imports is difficult to determine for gas entering the Dutch network 

from Belgium and Germany, the probable origin being Russia and Norway. British gas 

from the North Sea is imported through Zelzate.”63  

Figure 6.11: Dutch Gas Balance 1960-200864 

 

 

 

Gasterra, which is the largest gas marketing company in the Netherlands, han-

dles almost all Dutch gas exports. “Some volumes are exported by independent produc-

ers from the Dutch off shore sector directly to Germany via the NGT pipeline but such 

deals are the exception to the rule.”65 

 

                                                 
63 IEA, “The Netherlands: 2008 Review”, 2008, p. 68. 
64 Unknown Author, “Natural Gas Market Review”, International Energy Agency, 2009, p. 161. 
65 Melling, “Natural Gas Pricing and its future: Europe as the battleground”, p. 94. 
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Table  6.4: Organisation of the Dutch Gas Market66 

 

 

Production 
Liberalised upstream regime. NAM is both the holder and operator of the Groningen 
concession. The former 80 Bcm national production ceiling 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 operator of the national gas transmission 
system since July 2005. This independent operator is a 100% subsidiary of N.V. Ne-

derlandse Gasunie, with its own management. N.V. Nederlandse Gasunie retains legal 
and economic ownership of the transmission grid. 

Transit of gas 
Norwegian gas to Belgium and France. Russian gas to the UK. 

There is possibly other transit, but this cannot be clearly identified as Gas Transport 
Services (GTS) has a decoupled entry exit system. For example: planned LNG capaci-

ty in The Netherlands can flow to various countries in NW Europe. 
Transportation tariffs 

Since 1.1.2009 an incentive regulation encourages system operators to run the system 
more efficiently. The regulatory authorities grant system operators revenue caps that 

are based on a benchmark of costs connected to the system operation. Approved reve-
nue caps are then transposed into non discriminatory network access fees charged to a 

customer. 
Regulatory features 

The Gas Act was approved in August 2000 and amended in July 2004 to implement 
the Second European Gas Directive. At the moment there is fully regulated access. 

 

Table  6.4 shows basic features of the Dutch gas market’s structure in relation to 

production and transit of gas. Figure  6.12 shows a map of the Netherlands and the coun-

try’s onshore natural gas infrastructure. The Netherlands are not a member of the Gas 

Exporting Countries Forum. Moreover, the country has never sent representatives as 

observers to GECF meetings either. 

 

  

                                                 
66 IEA Natural Gas Information, 2010, p. VI.42. 
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Figure 6.12: Map of the Netherlands – Natural Gas Infrastructure 67 

 

 

  

                                                 
67 IEA Natural Gas Information 2010, p. IV.43. 
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6.2. Cooperative Efforts and Actions 

In the previous two case study chapters, this section summarised and discussed instanc-

es of cooperation among GECF member states that supplied gas to Turkey and Japan 

during the period from the GECF’s creation in 2001 up until 2008. This case study on 

the German market and its suppliers was selected because open cooperation among 

GECF member in this particular market is technically not possible as there is only one 

member state (Russia) and it would take at least two to cooperate.  

The distinction between collusion and cooperation is especially important here. 

Of course, Germany’s suppliers could collude with or without GECF membership and 

the conduct parameter model in section 3 will determine that. If collusion does occur, 

the significance of GECF membership in terms of explaining collusion elsewhere would 

be somewhat diminished. If it does not occur, then GECF membership would seem to 

be conducive to collusion and on top of that would also enhance GECF producers’ pric-

ing power by additional overt cooperation that cements market structures and hence 

power. 

As in the previous chapters, the same analysis of, and research on, a broad range 

of mutual policy coordination to realise joint gains on an international level, the bilat-

eral government-to-government level and at the corporate level of the countries’ indi-

vidual oil and gas companies was performed for the German case study as well. A tax-

onomy of cooperation was introduced in chapter 1 and is specified here to reflect the 

results for the German case study. Figure  6.13 shows these results. As the ensuing brief 

discussion shows, overt cooperation among Russia, Norway and the Netherlands seems 

negligible.  
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Figure  6.13: Cooperation among Natural Gas Exportes - Germany68 

 

 

6.2.1. Discussions 

As Figure  6.13 shows, discussions between producing countries, in particular 

among Norway and Russia may have taken place at GECF meetings. While Russia is a 

member of the GECF, Norway and the Netherlands are not. Yet, Norway attended some 

of the ministerial level meetings as an observer as Table  6.5 shows. While there is no 

publicly available evidence of any specific discussions between Russia and Norway, 

there is a possibility that such discussions may have taken place. After the period of 

time being studied in this thesis, the Netherlands also started attending GECF meetings 

as an observer.  “The Netherlands was present in the public part of the last forum [De-

cember 2008], which was held in Moscow. This year [in 2009], attendance at 

the GECF forum has so far been confirmed by Algeria, Bolivia, Iran, Libya, Nige-

ria, Norway (as an observer), Russia, Trinidad & Tobago, Venezuela, Equatorial Guin-

                                                 
68 Source: author. 

international level national gov't- bilateral cooperation corporate level
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ea, and the UAE (as a guest). These will accompany Qatar, the host country.”69 As of 

2010, both the Netherlands and Norway were listed as observer countries on the website 

of the Gas Exporting Countries Forum.70 

Table  6.5: GECF Ministerial Meetings, 2001-2008, Germany’s suppliers in bold 

 

Tehran 
2001 

Algiers 
2002 

Doha 
2003 

Cairo 
2004 

Port of Spain 
2005 

Doha 
2007 

Moscow 
2008 

Algeria 
Brunei 

Indonesia 
Iran 

Malaysia 
Nigeria 
Oman 
Qatar 

Russia 
Turkmenistan 

Norway* 

Algeria 
Bolivia 
Brunei 
Egypt 

Indonesia 
Iran 

Libya 
Malaysia 
Nigeria 
Oman 
Qatar 

Russia 
Venezuela 

Algeria 
Brunei 
Egypt 

Indonesia 
Iran 

Libya 
Malaysia 
Nigeria 
Oman 
Qatar 

Russia 
T&T 
UAE 

Venezuela 
Norway* 

Algeria 
Brunei 
Egypt 

Indonesia 
Iran 

Libya 
Malaysia 
Nigeria 
Oman 
Qatar 

Russia 
T&T 
UAE 

Venezuela 
Norway* 

Algeria 
Brunei 
Egypt 

Eq. Guinea 
Iran 

Malaysia 
Nigeria 
Qatar 

Russia 
T&T 
UAE 

Venezuela 
Norway* 

Algeria 
Bolivia 
Egypt 

Indonesia 
Iran 

Libya 
Malaysia 
Nigeria 
Qatar 

Russia 
T&T  
UAE 

Venezuela  
Norway*  

 

Algeria 
Bolivia 
Brunei 
Egypt 

Indonesia 
Iran 

Libya 
Malaysia 
Nigeria 
Qatar 

Russia 
T&T  
UAE 

Venezuela  
Norway*  

Eq. Guinea* 
Source: Hadi Hallouche (2001-2005 meetings)71; IHS Global Insight (2007)72; Reuters (2008)73 

* means states are not members, but attend as observers 
 

After the period of time under consideration in this thesis, Norway and Russia 

undertook steps towards closer cooperation. A long-standing dispute had made such co-

operation difficult if not impossible in the past: “Since the 1970s, Norway has been en-

gaged in a dispute--first with the former Soviet Union, and later with Russia--over a 

176,000-square-kilometre maritime area situated in the Barents Sea and the Arctic 

Ocean. The disputed areas are believed to contain vast oil and gas reserves.”74 That dis-

                                                 
69 Unknown Author, “Dutch minister meets Qatari counterpart to discuss LNG deliveries”, European Spot 

Gas Markets, 16 June 2009. Accessed via Nexis UK on 16 July 2011. 
70 GECF website, http://www.gecforum.org/gecf/web.nsf/web/members. Accessed on 25 August 2010. 
71 Hallouche, “The Gas Exporting Countries Forum: Is it really a Gas OPEC in the making?”,  p. 17. 
72 Unknown Author, “Gas Exporters Stop Short of Declaring a Cartel”, IHS Global Insight, 10 April 

2007.  
73 Katya Golubkova and Dmitry Zhdannikov, “Russia says gas OPEC will not set up output quotas”, Reu-

ters, 26 November 2008. 
74 Blanka Kolenikova, “Norway, Russia Reach Preliminary Agreement to End Decades-Old Border Con-

flict”, IHS Global Insight, 28 April 2010. Accessed via Nexis UK on 16 July 2011. 
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pute was resolved in April of 2010 as Dmitry Medvedev, the Russian president and 

Norway’s prime minister agreed to divide Arctic territorial waters.75  

Later in 2010, Russia’s Gazprom and Norway’s Statoil intensified their discus-

sions regarding closer cooperation “in the exploration of oil and gas in northern areas of 

Russia and Norway, Gazprom said Thursday following a meeting between Gazprom 

CEO Alexei Miller and Statoil CEO Helge Lund.”76 In particular both companies are 

keen to work together on the Shtokman gas field in the Barents Sea.77 

No additional publicly available evidence of other forms of cooperation either 

during the period of time being studied here or afterwards was available. 

 

  

                                                 
75 Ibid. 
76 Unknown Author, “Gazprom, Statoil mull cooperation in oil, gas exploration”, Prime-Tass English-

language Business Newswire, 14 October 2010. Accessed via Nexis UK on 16 July 2011. 
77 Andrew Neff, “Gazprom, Novatek Sign Deal to Permit Exports From Yamal LNG Project”, IHS Glob-

al Insight, 21 June 2010. Accessed via Nexis UK on 16 July 2011. 
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6.3. Quantitative Analysis: The Conduct Parameter Model 

This section aims to demonstrate whether or not Germany’s suppliers of gas enjoy a 

significant amount of market power in the German market. Specifically, the conduct 

parameter model will then be used to calculate whether and, if so, to what extent pro-

ducer collusion explains the producers’ market power.  

6.3.1. Does Market Power Exist in the German Gas Market? 

Market and pricing power is exercised by producers if they are able to charge prices 

above their cost of production in a sustained way. The Lerner Index of market power 

allows one to estimate precisely the degree of market power and requires data on prices, 

on firm’s marginal costs and market shares. These relevant data inputs will be presented 

first. Then the Lerner Index will be calculated with the 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 Federal Ministry of the Economy whose 

data the IEA uses in their reports does not publish the import prices for each individual 

supplier, the average price is used for each exporter. There are other sources of more 

detailed data, gathered by the trade publication World Gas Intelligence (WGI), but the 

Ministry’s data is more reliable78 and will hence be used. The WGI will be introduced 

later for a different purpose as well. The prices for gas are given in US$ per thousand 

cubic metres (Mcm), which is the standard unit for pipeline gas. Although domestic 

production in Germany is declining rapidly, it still is of a significant quantity as Ta-

ble  6.6 and the discussion of market shares show.  

                                                 
78 Expert Interview, Anthony Melling, European gas market 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 Germany79 

by country of origin 
 
 
  

Average 
Price 

US$/Mcm 

Market 
share 

(by volume) 

Market 
share 

(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% 

        
    Domestic80   

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 production is needed too. Given that the gas 

is domestically available and does neither need to be transported thousands of miles nor 

is produced from expensive offshore fields (as is the case in Norway and in the Nether-

lands), prices can be assumed to be below those of imported gas. Given the absence of 

available data, a 40 percent discount was applied to the average import price to arrive at 

                                                 
79 Table & calculations: author; data source: IEA, 2010 / German Federal Ministry of the Economy. 
80 All prices except for those shown under “domestic” are import prices from government statistics. The 

domestic production prices were calcuated in consulting with gas market experts from Germany and 
the UK. 
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prices for domestically produced gas. This assumption was corroborated as being rea-

sonable in discussions with experts.81 

Market share. Table 6.6 also shows each individual supplier’s market share in 

the German gas market. There are two ways to calculate a firm’s market share in a giv-

en market, by sales volume or by value (in US$). For the purposes of this model it is 

preferable to use sales revenues (value) as the basis for market share since the focus is 

on prices and value rather than just physically traded quantities. The treatment of Ger-

many’s domestic production and exports needs careful attention as well. Unlike Turkey 

or Japan, Germany has both non-negligible indigenous gas production as well as exports 

(of both domestically produced gas and imported gas or gas for transit). The practice in 

the past two case studies was to use the imported amounts of gas to generate market 

share figure as the imported amount more or less matched the total domestic consump-

tion figure.  

Figure 6.14: German Natural Gas Supply and Consumption82 

 

 

 

Yet, Germany’s gas production of e.g. 19.6 bcm in 2006 and 11.6 bcm of ex-

ports require a more delicate treatment. In the absence of detailed data, the most appro-

priate way of dealing with this is to assume that Germany’s exports are sourced from 

                                                 
81 Expert Interview, Jonas Graetz, Project Associate, German Institute for International and Security Af-

fairs (SWP), Berlin, July 2011. 
82 IEA Natural Gas Information, 2010, p. IV.156. 
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both indigenous production and imports and in proportion to the relative size (market 

share) of the source. That is, exports are apportioned to, and deducted from, the volume 

figure of each source (imports and domestic) proportionally. With that, two of the three 

essential data inputs for the Lerner Index have been provided. 

Marginal cost. The last input is marginal cost (MC). Since producers’ marginal 

costs are difficult to determine, estimates must be obtained or generated. Such marginal 

cost estimates do exit for essentially all of Germany’s natural gas suppliers. The basic 

estimates come from one of the two sources used before in the previous case studies and 

are shown in Figure 6.15.  

Figure 6.15: Range of production costs for selected gas producing regions83 

(in US$/mmbtu) 

 

 

The marginal cost data was generated in 2006, hence it is necessary to adjust for 

changes in cost over time to make the figures comparable and to arrive at estimates for 

                                                 
83 A. Seeliger, Entwicklung des weltweiten Erdgasangebots bis 2030: Eine modellgestuetzte Prognose, 

Oldenburg Verlag, 2006, Munich, pp. 52-56. Cited in: Stefan Lochner and David Bothe, “The devel-
opment of natural gas supply costs to Europe, the United States and Japan in a globalizing gas mar-
ket—Model-based analysis until 2030”, Energy Policy 37 (2009), p. 1521. 
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all years of the relevant period of time under consideration. The IHS CERA Upstream 

Capital Cost Index (UCCI) is used for these adjustments as before in chapters four and 

five. Seelinger uses the standard unit for LNG in Figure  6.15, US$/mmbtu. The final 

estimates are converted into Mcm84 as is common for pipeline gas and can be found in 

Table  6.7. Given that gas production within Europe has been declining rapidly and has 

hence become more expensive, marginal cost estimates towards the upper end of the 

spectrum given in Figure  6.15 are used. 

Table  6.7: Marginal Cost of Production and 

Transportation Cost to the German border85 

In US$ /Mcm 
 

  Upstream 
US$/Mcm 

Transp. 
cost US$ 

Total 
cost US$   

    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 

 

 

                                                 
84 1 mmbtu = 35.3 Mcm 
85 Table: author; Sources: Detailed and comprehensives references are to be found in section 3.1, subsec-

tion marginal cost. 
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The marginal cost estimates were created in exactly the same way as in the pre-

vious case study chapters. Two issues need clarification. First, suppliers listed in the 

German import statistics under “other” need a marginal cost estimate as well. Since the-

se “other” suppliers often include Denmark and the UK, the average of the other three 

figures for Russia, Norway and Holland will be used. Finally, a cost estimate for Ger-

many’s indigenous production is required.  Since Germany’s fields are located in the 

north-western part of country, they are geologically similar to the nearby Dutch fields. 

Hence the production cost profile is comparable, though German fields due to their 

smaller size have fewer economies of scale than the Dutch fields (implying higher 

costs), but at the same time they are located closer to centre of German gas consumption 

(lowering transportation costs).86 Hence Dutch marginal cost estimates will be used for 

Germany’s indigenous production as shown in Table  6.7. 

Table  6.8 shows the Lerner Index results for the period of time under considera-

tion. The overall Lerner Index is the sum of each individual supplier’s Lerner indices, 

weighted by each supplier’s market share. A Lerner Index of zero implies a perfectly 

competitive market in which producers are not able to charge prices above their margin-

al cost of production. A Lerner Index of 1 would imply a monopoly or a perfectly collu-

sive group of suppliers. The results for the German market point to a high degree of 

market power with results ranging between 0.67 and 0.74. These results are somewhat 

lower than those for the Turkish and Japanese markets studied before, but not signifi-

cantly smaller. 

 

                                                 
86 Expert Interview, Anthony Melling, European gas market expert and former senior executive at British 

Gas, London, July 2011. 
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Table  6.8: Lerner Index for Japanese natural gas market, 2006-200887 

 

  Netherlands Norway Russia Other Indigenous Total 

2006 0.18 0.18 0.24 0.02 0.07 0.70 
2007 0.17 0.18 0.23 0.02 0.07 0.67 
2008 0.16 0.21 0.28 0.03 0.07 0.74 

 

 

 

 What follows is the conduct parameter model (CPM), which takes into account 

the elasticity of demand and market concentration to estimate to what extent the residu-

al—product conduct (collusion or competition)—explains the high degree of market 

power in the German market. The results of the conduct parameter model for Germany 

for the period of time from 2006 to 2008 will be explained and presented. 

6.3.2. Explaining Producers’ Market Power – The Role of Collusion 

The results of the Lerner Index analysis shown in Table  6.8 demonstrate that Germany’s 

suppliers of natural gas exercise significant market power in the German gas market. In 

order to assess the role of producer conduct, two steps are necessary before the conduct 

parameter can be calculated. First, the data on market shares needs to be converted into 

the appropriate measure of market concentration. The Herfindahl Index (H) is the meas-

ure used in the conduct parameter model. The Herfindahl Index for each year is simply 

calculated by adding the squared market shares of each supplier to the German market 

as presented in Table  6.9.  

 

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 the CPM is the price elasticity of 

demand ε and since the conduct parameter result is very sensitive to the level of ε, a 

broad look at the available elasticity data is required. A broad range of elasticity esti-

mates—both short-run and long-term ones—for natural gas consumption is available. 

Since producers’ collusive efforts to maximise economic rents have both a short-term 

and a longer-term dimension,88 an elasticity estimate that lies between the generally ine-

lastic short-run figure and the less inelastic longer-run one will be used.  

A review of the literature with a focus on German and Western European data 

shows that short-run estimates can be as low as -0.1 (or even closer to 0) implying ex-

tremely inelastic demand.89 There is a wide range of long-run estimates ranging from -

0.20 or -0.30 to into the elastic range (1 and higher).90 Others use -0.7 as a long-run 

elasticity figure for gas demand in Western Europe, “which reflects a certain inelasticity 

of the natural gas demand. Shifting from natural gas to another fuel would require 

changes in the technical installations, which are costly and time-demanding.”91 Using 

the two different long-run estimates shown in Figure  6.16: -0.364 and -0.243 as well as 

                                                 
88 Raising prices (by?) too much in the short-run might eventually create a correspondingly significant 

quantity reaction since demand is more elastic in the long-run. 
89 G. Liu, “Estimating Energy Demand Elasticities for OECD Countries. A Dynamic Panel Approach.” 

Discussion Papers, Statistics Norway, 2004. 
90 See:  

J. Estrada and O. Fugleberg, “Price elasticities of natural gas demand in France and West Germany”, 
Energy Journal, vol. 10, no. 3, 1989, pp. 77-90. 
Liu, 2004. 

91 Franziska Holz, Christian von Hirschhausen and Claudia Kemfert, “A strategic model of European gas 
supply”, Energy Economics, 2007, p. 11. 
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-0.7 in Holz, von Hirschhausen and Kemfert,92 one arrives at an average of approxi-

mately -0.45. That will be used as the basic elasticity estimate for this thesis. 

Figure  6.16: Elasticity Estimates for Energy Goods in OECD93 

Residential Sector              and                Industrial Sector 

 

  
 

 

The figure lies between the extremely inelastic short-run estimates and the more 

elastic long-run estimates. It also takes into account the fact Germany uses less gas in 

the elastic power generation sector and more in the inelastic residential sector (for heat-

ing) than other Western European countries such as the UK and the Netherlands. Hence 

German elasticity estimates for gas demand are on average at the lower end of the spec-

trum in comparison to those in the OECD and in particular Western Europe. The chosen 

estimate of -0.45 is also within the range of the long-run own-price elasticity figures of -

0.317 and -0.743 used in Odd Bjarte Nilsen, Frank Asche and Ragnar Tveteras’ study.94 

Table  6.10: Results from Conduct Parameter Model95 

Results   Spectrum of Possible Outcomes 

Conduct Parameter θ   Perfect 
Comp. 

Non-coop. 
oligopoly 

Perfect 
collusion 

2006 0.88 1.17 1.46   0 1 3.72 

                                                 
92 Ibid. 
93 Liu, 2004. 
94 Odd Bjarte Nilsen, Frank Asche and Ragnar Tveteras, “Natural gas demand in the European household 

sector”, Working Paper No. 44/05, SNF Project No 7220, Institute for Research in Economics and 
Business Administration, August 2005, p. 10.  

95 Table: author. 
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2007 0.82 1.09 1.37   0 1 3.64 

2008 0.89 1.19 1.48   0 1 3.53 
                

Elasticity ε -0.34 -0.45 -0.56   θ = 0 θ = 1 θ = 1/H 

Sensitivity analysis of ε: -25% and +25% of estimate         
 

Moreover, a sensitivity analysis will also be conducted to ascertain whether the 

results change substantially if the elasticity of demand is assumed to be 25 percent be-

low or 25 percent above the figure employed here. This sensitivity analysis, shown in 

Table  6.10 along with the results of the conduct parameter model, therefore employs not 

only -0.45 to perform the calculations, but also -0.34 (more inelastic) and -0.56 (more 

elastic).  Having presented and discussed all necessary data inputs into the Conduct Pa-

rameter Model, Table  6.10 and Figure  6.17 show the results of the model. 

Taking into account elasticity of demand and market concentration, the CPM re-

sults for 2006, 2007 and 2008 show that producer collusion is not a cause of market 

power in a material way since the result is very close to the non-collusive oligopoly out-

come. According to the model results, the price-marginal cost margin is therefore main-

ly explained by a high degree market concentration and inelastic demand as well as oth-

er possible factors which will be discussed in section 4.  

Figure  6.17: Spectrum of Possible and Actual Conduct Parameter Outcomes96 

 

                                                 
96 Figure: author. 
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The sensitivity analysis shows that if the elasticity of demand is assumed to be 

25 percent below the estimate employed here, the result falls in the range between per-

fect competition and non-collusive oligopoly, i.e. between 0 and 1. If the price elasticity 

is assumed to be 25 percent above the estimate, it falls into the range between non-

collusive oligopoly and perfect collusion, i.e. between 1 and 1/H. This indicates that 

collusion might explain a small fraction of the difference between prices and MC. In 

both prior cases, collusion was an important explanation for producers’ pricing power 

and all results (including those of the sensitivity analysis) were clearly above the non-

collusive oligopoly outcome. This is not the case in Germany. These results will be dis-

cussed in further detail in chapter 7, which will analyse and compare results across all 

cases. 

Another study corroborates this finding from a different perspective. Kong 

Chyong and Benjamin Hobbs at Cambridge’s Electricity Policy Research Group mod-

elled Russian gas exports to Europe.97 Their focus is on quantities and market structure 

rather than on prices and market structure. Different market structures not only lead to 

different prices, but also to different quantities demanded. It shows that perfect competi-
                                                 
97 Kong Chyong and Benjamin F. Hobbs, “Economics of Nord Stream: Effect of Competitive Assump-

tions”, Presentation, April 2010, p. 6. Accessed on 17 June 2011: 
http://www.eprg.group.cam.ac.uk/wp-content/uploads/OH_EDF_Gas_Hobbs_April2010_f.pdf. 
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tion would lead to the highest quantities consumed (69.8 bcm) because of more compet-

itive prices. An oligopoly situation would imply 34.1 bcm, which is reasonably close to 

the 38 bcm of actual quantity consumed in 2008. 

 

Figure 6.18: Russian Gas Exports: Selected Markets98 

 

 

 

What is the significance of these results in the wider context? It was shown ear-

lier in this chapter that there were hardly any cooperative efforts among Germany’s gas 

suppliers. Furthermore the model confirms that collusive producer conduct is not an im-

portant explanatory variable. As before, a discussion of factors that are not part of the 

model is necessary, both to put the results into perspective and to look for additional 

explanations for market power. Such explanations might include market entry barriers 

(which might overstate the conduct parameter outcomes in terms of ascribing too much 

significance to cooperative behaviour) and buyer concentration (which might understate 

the conduct parameter outcome). Other factors might be important too, such as political 

and strategic considerations as well as a range of issues related to Germany’s gas mar-

ket. A qualitative assessment of the results—the fourth part of this chapter—will ad-

dress these questions in greater detail. 

 

                                                 
98 Ibid. 
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Figure 6.19: Schematic Illustration of CPM result99 

 
 

 

To finalise this section, a brief comment on the welfare implications of producer 

cooperation in the German gas market is in order. Figure 6.19 schematically shows the 

conduct parameter outcome and the green box illustrates the economic rent earned by 

producers by charging prices above marginal costs. All statements that can be made will 

remain schematic because any specific welfare calculations would require much more 

complex modelling that is beyond the scope of this thesis. 

 

  

                                                 
99 Figure: author. 
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6.4. Qualitative Assessment of the Results 

6.4.1.  Collusion, Cooperation and the Issue of GECF Membership 

 

According to the CPM results in the preceding section, a high degree of market 

concentration and inelastic demand for gas principally explain producers’ pricing power 

and economic rent in the German market. Collusion, the residual, is hence not borne out 

by the data. Instead the result is the non-collusive oligopoly outcome and lies between 

the perfectly competition and perfect collusion levels. Moreover, the absence of sub-

stantive (overt) cooperation described in section 2 indicates that not only secretive col-

lusion, but also public cooperative efforts are unlikely to be prevalent in the German 

market.  

The CPM considered three very important drivers of producer market power, but 

it is only a model that does not fully reflect reality and hence it is important to consider 

other possible explanatory factors as well. This should be especially useful given that 

some degree of market concentration and inelastic demand also prevailed in the other 

two case studies. Having established in which cases collusion and cooperation occur 

(Turkey and Japan) and one—the hypothesised ‘negative’ case—in which they do not 

occur (Germany), one must ask why cooperative efforts have succeeded in some cases 

and why they do not matter (or fail) in others. A comprehensive discussion of this issue 

will be conducted in chapter 7. At this stage, alternative explanations for market power 

in the German market will be considered in order to set the stage for the next chapter’s 

discussion of why cooperation does not matter or fails in certain cases.  

One way of determining the significance of collusive and cooperative conduct 

with a particular focus on GECF member states in the prior case studies was to look at 
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the different price levels charged by GECF members and by non-members. Despite the 

absence of evidence for cooperation and the non-collusive CPM outcome, a look at the 

price levels charged by different suppliers to the German market seems useful as well. 

This, however, is a challenging enterprise since Germany’s federal ministry of the 

economy only publishes average monthly import prices. The respected trade publication 

World Gas Intelligence publishes monthly estimates of the border prices for gas from 

the Netherlands, Norway and Russia. These are most often within a reasonable range 

compared to the official government statistics and they show that the prices charged by 

the three main suppliers are very close to each other, varying by only US$5-15 as Fig-

ure 6.20 shows.  

Figure 6.20: German Border Price Estimates for Different Origins100 

 

 

 

                                                 
100 Chart: author; data: the price data was collected from the monthly issues of World Gas Intelligence 

between 2006 and 2008. Accessed via Nexis UK between 25-27 June 2011. 
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Such pricing outcomes often occur in oligopolistic market structures and are not 

necessarily an indication of collusion or cooperation. Incidentally, Gazprom’s price 

tends to be lowest of the three import prices and the Dutch price the highest one (within 

the very narrow range pointed out before). Gas pricing expert Anthony Melling ex-

plained that the Netherland essentially charge a slight premium for providing significant 

volume flexibility to match seasonal variations in demand, i.e. to deliver more gas dur-

ing winter time when demand soars and less during the summer months.101 “The much 

longer transport distances make it much more expensive for the Russians to offer vol-

ume flexibility (swing), since this requires excess capacity in the pipelines. Swing ser-

vices can be provided at lower costs by suppliers that are situated close to the market, 

i.e. Norway and—in particular—the Netherlands. Volume flexibility is an important 

product attribute for the buyers that are facing fluctuating demand, implying differences 

in the willingness to pay.”102 Hence slightly higher prices for Dutch gas can be ex-

plained as being a premium for volume flexibility that the other two major suppliers are 

not willing or able to provide. Studying the (estimated) individual prices charged by the 

Netherlands, Norway and Russia is hence less crucial to the 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 is buyer concentra-

tion, a factor that is not included in the conduct parameter model. If there were strong 

concentration among gas buyers in Germany (as is the case with Turkey’s BOTAS for 

example), then the conduct parameter result could be understated, i.e. collusion among 

                                                 
101 Expert Interview, Anthony Melling, European gas market expert and former senior executive at British 

Gas, London, July 2011. 
102 Asche et al. “European market integration for gas? Volume flexibility and political risk”, 2002,  pp. 

262-264. 
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producers could be an important explanation whereas the results suggest it is not. There 

are half a dozen wholesale buyers, more than 20 transmission companies and over 700 

local and regional distribution companies103 all of which can in theory buy gas directly 

from the suppliers (and many do in practice). While connections between some of those 

companies exist, Germany’s domestic market structure does not constitute buyer con-

centration.  

Market entry barriers.  Contrary to buyer concentration, market entry barriers 

may lead to an overstatement of the CPM result that is to say that the outcome may not 

be near the non-collusive oligopoly outcome, but closer towards zero, indicating a more 

competitive market. Given the huge upfront costs of developing a gas field and building 

long-distance pipelines, the natural gas market entrants face such high barriers. It is, 

however, important to distinguish between natural market entry barriers and others 

which may be established or sustained with an anti-competitive motivation (‘artificial 

barriers’). Natural barriers, as mentioned above, are high upfront costs for developing 

natural gas fields and for building pipelines. However, many of Russia’s gas fields are 

mature and almost all of Norway’s and the Netherland’s field were developed decades 

ago. Hence, the natural entry barriers do exist, yet they are not as significant as they 

could be. Therefore, these barriers are unlikely to fundamentally overstate the CPM. 

There is a second set of market entry barriers as well: artificial ones put up to 

keep the market uncompetitive. A competitive market, among other things, needs trans-

parency, flexibility and prices that reflect supply and demand. It was shown that as an 

active member of the GECF, Russia actively opposes such efforts towards liberalisation. 

Yet, the two other major suppliers have a more competitive orientation – not necessarily 

out of choice. European Union directives apply both in the Netherlands and in Norway 

                                                 
103 IEA Natural Gas Information, 2010, p. VI.24. 
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as well despite the fact that the country is not a member state.104 That means Norway 

and the Netherlands are bound by pro-market and pro-liberalisation policies of the Eu-

ropean Union. Hence, rather than supporting artificial market barriers (such as resale 

restrictions/destination clauses) these two non-GECF suppliers are in favour of more 

and not less market-based gas trading in Europe. The Netherlands is particularly en-

gaged in acting as a hub through which gas supplies flow into all directions.105 Hence, 

both natural and artificial barriers are unlikely to overstate the CPM in the case of Ger-

many. 

Policy Issues and Germany’s Domestic Market Structure. The regulatory 

environment of the domestic gas market in Germany is partly to blame for the lack of 

competition and hence contributes to the producers’ ability to charge prices above mar-

ginal cost.  Studies (cited below) and experts interviewed for this thesis describe the 

German market as the epitome of complexity and lack of competitiveness. German gas 

expert Heiko Lohmann described the market in a comprehensive paper in the following 

way. “Gas companies at all levels of the industry perceived themselves as part of a sin-

gle ‘gas family’. In addition to long-term contracts, these family relationships were un-

derpinned by the following arrangements:”106 

• Mutual shareholdings between interregional gas companies.  

• Shareholdings of interregional gas companies in regional gas com-
panies and local distribution companies.  

• The principle of sales partnership, where the supplier supported the 
local distribution companies with advice, know-how and finance on 

                                                 
104 Norway, like other non-members in Europe including Switzerland, has agreed to implement almost all 

directives of the European Commission in order to benefit from free trade agreements with the entire 
EU. 

105 Unknown Author, “The Netherlands: 2008 Review”, IEA Energy Policies of IEA Countries Series, 
2008, p. 50. 

106 Lohmann, “The German Gas Market post 2005: Development of Real Competition”, 2009, p. 5. 
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all aspects of the business, including market penetration, and cus-
tomer service. 107 

• Sales contracts with distribution companies that were not only long-
term but also included “No-Worry Packages” where the customer 
paid for the annual gas off-take and flexibility he used. Local distri-
bution companies therefore had only very limited incentives and 
competence to manage their gas procurement.108 

• Very strong informal relationships. 

• No gas-to-gas competition between the incumbents 

 

Anthony Melling also focused on the complexity and status quo-orientation of 

the domestic market players. “All firms had an interest in preserving the status quo by 

not competing with each other. Everybody in the whole chain—from transmission to 

regional and local distribution companies—had a pre-determined, stable profit margin. 

Changing the system and the structure would have reduced the ‘reasonable’ profit mar-

gin. That way, the system could exist for decades.” Jonas Graetz, another expert inter-

viewed for this thesis, added that the “natural gas elite” in Germany is very small and 

has no interest in change and in allowing outsiders to enter “their” system. This is par-

ticularly obvious when one considers the opposition to third party access to networks 

(discussed two paragraphs below). Graetz also pointed out the tightly-knit relationships 

between gas companies and all levels of government,109 ranging from local companies 

and their cosy relationship with local political  elites up to the federal level, where poli-

ticians are known to lobby against European Commission liberalisation efforts on behalf 

of German gas companies. 

The lack of regulation encouraging local monopolies to compete is part of the 

reason for the existence of market power in the German market. It was the European 

                                                 
107 Ibid. 
108 Lohmann, “The German Gas Market post 2005: Development of Real Competition”, 2009, pp. 5-6. 
109 Expert Interview, Jonas Graetz, Project Associate, German Institute for International and Security Af-

fairs (SWP), Berlin, July 2011. 
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Commission that had to force the German federal government to start regulating the gas 

market in such a way that would incentivise local and regional players to change and to 

compete. The issue of network access (for third parties) has been particularly important.  

“During the first phase of liberalisation110 Germany relied on a regime of negotiated 

Third Party Access. Negotiations among the four major associations of network operators 

and network users were a nightmare and did not result in a truly transparent, non-

discriminatory and workable system that allowed third parties reliable and efficient access 

to the German networks to supply all customers groups in Germany. In 2003 discussions 

about regulated Third Party Access started after the 2nd
 EU directive on the opening of the 

gas market made regulated Third Party Access compulsory and forced Germany to establish 

a new system. But two years of legal process amending the German energy law111 did not 

produce a comprehensive and clearly worded framework that could be implemented directly 

by network operators and easily monitored by the newly created regulator Bundesnetzagen-

tur. The months that followed [the enactment of the energy law in 2005] demonstrated very 

clearly how the German network operators fought fiercely and skilfully against a model of 

network access, which would really endanger the established market structure.”112 

There is a set of policy issues that also helps explain producers’ pricing power in 

the German market. Given Germany’s emphasis on ‘green’ policies, reducing carbon 

emission has for at least two decades been an increasingly important priority. Since gas 

burns more cleanly than coal or oil, it has become a premium fuel, which, due to its de-

sirable environmental qualities, can attract higher prices. Climate change legislation has 

also made other forms of hydrocarbon fuels (mainly coal) more expensive and hence 

less attractive. Power plant operators often do not have a real choice: either the coal-

fired power plant must be phased out anyway or its operation becomes so expensive that 

                                                 
110 From 1998 to 2003. 
111 Which came into force in 2005. 
112 Lohmann, “The German Gas Market post 2005: Development of Real Competition”, 2009, p. 4. 
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at least in the medium-term it makes sense switch to gas-fired power generation. This 

also pushes up the willingness to pay for more expensive gas and hence gives both 

sellers in the domestic market as well as their suppliers abroad additional pricing power.  

Politics and Corruption. Domestic politics plays a distinct role in Germany’s 

gas sector. The lobbying influence of German gas companies on the federal government 

as well as the European Commission is strong.113 Moreover, security of gas supply is an 

important issue in German politics. That induces buyers to be prepared to pay higher 

prices, a security premium.114  

In terms of foreign policy, the relationship with the Netherlands and with Nor-

way—at least in terms of gas supplies—is fairly depoliticised as companies with com-

mercial objectives negotiate without significant government influence. The relationship 

with Russia is different. The extent to which Gazprom is commercial in its objectives 

and to what extent the company is used for political ends is difficult to determine. Yet, 

political relationships matter. While Gazprom and the Russian government have had an 

adversarial relationship with many Eastern European gas customers and those in CIS 

countries—especially with those whose governments are not pro-Moscow (any more)—

the relationship with Germany has been rather cordial since 1992. Germany is seen as 

an important customer of oil and gas, but also as a moderator between Russia on the one 

side and Western Europe and the US on the other. 

Good relations, one could argue, are evidenced by E.ON Ruhrgas’ shareholdings 

in Gazprom as well as the close relationship that former chancellor Gerhard Schroeder 

has with former president and now prime minister Putin. Indeed, the relationship was so 

close that it was publicly called corrupt in 2005 and afterwards.  

                                                 
113 Expert Interview, Jonas Graetz, Project Associate, German Institute for International and Security Af-

fairs (SWP), Berlin, July 2011. 
114 Ibid. 
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Both politicians finalised negotiations on the Nord Stream pipeline in early 

2005115. Then Gerhard Schroeder, a few weeks before being voted out as chancellor in 

September 2005, obtained German government guarantees for the pipeline’s financing 

and construction only to become chairman of the Gazprom subsidiary that owns and 

operates the pipeline in November 2005. The merits of the Nord Stream pipeline in 

terms of enhancing energy security in Europe are debatable. Whether the pipeline is 

commercially sensible and advantageous to German gas consumers is also debatable 

given the comparatively high cost of subsea pipelines.  

However, joining Gazprom’s payroll in November 2005 shortly after using 

one’s power as chancellor to secure German government funds for Nord Stream reeks 

of corruption. Nord Stream seems a bad economic and political decision for almost eve-

ryone except for Gazprom. It commits German gas companies to this large and expen-

sive project, creating an interest in fully utilising its capacity while reducing the incen-

tive to look for other (more competitive) sources of gas. It also increases the market 

share of Germany’s largest supplier instead of diversifying the country’s supplier base. 

Moreover, it increases the political and economic dependence on Russia. Finally, it is 

more expensive than onshore pipelines, increasing the cost to consumers even further. 

Political influence, a cosy relationship with Russia and corruption hence may also ex-

plain suppliers’ market power. 

Other Domestic Factors. Other issues include the lack of transparency and in-

frastructure. Most highly developed national gas and energy markets benefit from a high 

degree of transparency and availability of data. That is the case in the US, in the UK and 

e.g. Japan at least publishes monthly data on gas import prices and quantities broken 

down by country of origin. The German federal ministry of the economy publishes 

                                                 
115 Running from Russia via the Baltic Sea’s seabed directly to Germany, circumventing traditional transit 

(and consuming) countries in Eastern Europe. Under construction as of 2011. 
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monthly averages, which are not broken down by country of origin. While this may 

seem a small matter, it is indicative of the general lack of transparency in the German 

gas market, which also explains in part its dysfunctional nature. 

Finally, as was noted in an expert interview, there are no LNG terminals in 

Germany (also see Figure  6.2 in this chapter). Given that LNG is an increasingly im-

portant means of transportation for gas and offers the benefits of flexibility and diversi-

fication of supply sources, LNG import facilities could add tremendously to competition 

in Germany, especially if LNG is imported not via oil-indexed long-term contracts.116 

Vertical Integration. Another factor explaining the existence of market power 

in the German gas market is vertical integration of companies from upstream production 

(abroad) to downstream distribution (in Germany).117 This practice started decades ago 

when Shell and Exxon produced gas in the Netherlands and then sold it to BEB in Ger-

many. BEB was a joint venture, owned by Shell and Exxon. Hence, sales from the up-

stream producer to the wholesale importer (which also distributed gas to retail custom-

ers) were essentially intra-company sales rather than supply and purchase agreements of 

separate companies.118 Price-setting was therefore an internal affair of a vertically inte-

grated company.119 Unbundling of such vertically integrated companies began in the 

late 1990s and early 2000s, hence market structures that dominated the German gas sec-

tor for decades are slowly changing.120 

Yet, as unbundling of German utilities and companies that used to dominate 

both upstream and downstream production is underway, one firm is going into the op-

                                                 
116 Expert Interview, Jonas Graetz, Project Associate, German Institute for International and Security Af-

fairs (SWP), Berlin, July 2011. 
117 Asche et al. “European market integration for gas? Volume flexibility and political risk”, 2002,  pp. 

251-253. 
118 Expert Interview, Anthony Melling, European gas market expert and former senior executive at British 

Gas, London, July 2011. 
119 Expert Interview, Jonas Graetz, Project Associate, German Institute for International and Security Af-

fairs (SWP), Berlin, July 2011. 
120 Expert Interview, Anthony Melling, European gas market expert and former senior executive at British 

Gas, London, July 2011. 
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posite direction: Gazprom. The Russian monopolist is actively engaged in expanding its 

reach across the value chain from upstream production in Russia to ownership of trans-

mission (midstream) infrastructure to downstream distribution systems. For example, 

Gazprom has a subsidiary in Germany jointly owned together with Wintershall (a BASF 

company). The subsidiary, Wingas, has a 20 percent market share in Germany, which 

gives Gazprom access to the retail consumers.121 Table  6.11 illustrates Gazprom’s verti-

cal integration strategy and efforts in various European countries.122 Hence, in addition 

to all the other factors presented in this sub-section, vertical integration is another ex-

planation for market power in the German gas sector. 

 

Table  6.11: Gazprom’s Expansion Abroad123 

 

  
Share of 
Domestic 
Pipeline 

Share of 
Transit 
Pipeline 

Direct Sales 
to Customers 

Campaign to 
Gain 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 globalen Kontext: Zur Internationalisierung russischer Öl- 

und Gaskonzerne”, Russland-Analysen Nr. 217, Freie Universität Berlin, Osteuropa-Institut, 25 
March 2011, p. 12. 

122 The list of these ventures is actually much more comprehensive, but only a select few countries are 
presented here. 

123 Table: author; Data (selection): Marshall Goldman, Petrostate: 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 suppliers of natural gas enjoy a high 

degree of market power in the German market as evidenced by the Lerner Index result. 

The CPM indicates that this market power is mainly caused by a highly concentrated 

market structure and by relatively inelastic demand, both of which give producers pric-

ing power and allow them to earn considerable economic rents. 

Germany, unlike Turkey, is a rich country in which expensive gas is not an issue 

of basic welfare. However, there are welfare considerable implications worth noting. In 

a World Bank study, Gazprom’s gas pricing strategy was discussed and the welfare ef-

fects of current pricing practices in comparison to competitive (LRMC) pricing were 

calculated. These are the results for the whole of Western Europe: “If Gazprom were to 

sell its natural gas to Europe at its full long-run marginal cost plus transportation costs, 

Gazprom would lose between $5 billion and $7.5 billion per year. However, in the first 

instance consumers in Europe would gain between $7.5 billion and $10 billion per year 

because they could consume more gas at cheaper prices, partly from switching from 

other energy sources and partly from using more gas with existing technology.”124 Giv-

en that Germany is by far Gazprom’s largest export destination, a considerable share of 

the amounts of lost economic rent (for Gazprom) and increased welfare (for consumers) 

would accrue in Germany. Aside from economic welfare arguments, more competitive-

ly priced gas—not just from Gazprom, but also from the other suppliers—would lead to 

a higher degree of consumption of gas, displacing high-carbon alternatives such as coal 

in power generation and heating oil in the residential heating sector. Therefore market 

power creates not only economic rents that are earned by exporters at the expense of the 

consumer, but it also incentivises the use of fuels cheaper (and dirtier) than natural gas. 
                                                 
124 Tarr and Thomson, “The Merits of Dual Pricing of Russian Natural Gas”, 2004, p. 1174. 
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Arguments for reducing market power and rents can hence also be made on environ-

mental grounds. 

Finally, artificially high gas prices also impact competitiveness negatively. “In-

dustrial consumers have been among the main driving forces for a liberalization of the 

German market. German industry has paid some of the highest gas prices in Europe, 

and increased competition among energy suppliers would make German manufacturing 

industries more competitive abroad.”125 

In the German case, the conduct parameter model and empirical data were very 

helpful in estimating the conduct of producers, which was non-collusive in the period of 

time under investigation, i.e. from 2006 to 2008. The subsequent qualitative discussion 

showed a whole range of other factors that are not part of the model and which are sig-

nificant explanations for market power in the German gas market.  

 
 

 

 

 

 

  

                                                 
125 Asche et al., “European market integration for gas? Volume 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 research: Determining whether open cooperation or collusion among 
Germany’s gas suppliers—Russia, Norway and the Netherlands—explains the large dif-
ference between the producers’ marginal cost of production and import prices paid at 
the German border. 
 
I hope to have a wide-ranging conversation with you about the following issues and 
questions: 
 

• Relationships between the natural gas suppliers and the importers  
o Especially between foreign suppliers and German utilities/buyers 
o And foreign countries’ governments and the  German government 

� Economic dimension  
� Political dimension  
� Important issues in these economic and political relationships be-

tween the exporters and Germany 
o Are you aware of any evidence or indications (implicit or explicit) that pro-

ducers talk to each other when in negotiations with German buyers? 
 

• Competition in German energy /gas markets 
o Level of competition in the domestic natural gas market and other markets 

(electricity) 
 

• In terms of public policies/energy policy, what is the state of gas and electricity 
market liberalisation? Are German and European Union policies being fully im-
plemented? 
 

• Issue of market power 
 
o There is a considerable difference between the border prices of gas imports 

into Germany and the exporters’ marginal cost of production. Such uncom-
petitive pricing still exists despite the European Commission and the Ger-
man federal government’s efforts to introduce more gas-to-gas competition 
after 1998. (This difference also exists when oil prices are either high or 
low, so oil indexation itself is not a satisfactory explanation.)  

 
� In your view, why are prices still two to six times higher than the 

marginal cost of production?  
• Market structure/oligopoly? Influence of German utilities 

trying to cement their market power? Other reasons? 

Questions regarding pricing data: 

• Is there much of  a difference between import prices for Dutch, Norwegian and 
Russian gas? 

• Data on prices for indigenous German gas production? And MC estimates? 
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List of Experts Interviewed for Germany Case Study 
 
28 July 2011 
 
 
Anthony Melling, gas market consultant and former senior executive, British Gas, Lon-
don. 
 
Jonas Graetz, Project Associate, Research Division Russian Federation/CIS, German 
Institute for International and Security Affairs (SWP), 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 detail the respective importing country, its 

suppliers, the suppliers’ cooperative efforts and policies. It also measured the extent to 

which collusive conduct among the producers explains market power in the importing 

market. Finally, the outcome of the conduct parameter model was put into perspective 

by qualitatively discussing the result and other possible factors that affect market power. 

The task in this chapter is compare the three case studies in order to determine what one 

can learn from the cases about gas markets and about international cooperation and 

commodity cartels more generally. Given that the focus so far was mainly on political 

economy issues concerning how cooperation among states can support cartelisation ef-

forts as well as market power, the connection to the politics and power will be empha-

sised.   

7.2. Cross-case Comparisons 

7.2.1. Structural Conditions 

The conduct parameter method in each chapter analysed three factors that explain pro-

ducer market power. The CPM is an improvement from earlier attempts to link market 

concentration to market outcomes. This was attempted to both explain market power 

and the likelihood of success of cartelisation. The empirical link turned out to be weak 

regarding market power and insufficient regarding cartelisation as the literature review 
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showed. Moreover, the empirical evidence in the chapters shows that market concentra-

tion is not correlated with the degree of market power, with the lowest concentration 

observed in Japan, where the degree of market power is highest. Also, collusive effec-

tiveness—to be found in Turkey and Japan—is not directly correlated with market con-

centration either: Germany, where the outcome of the CPM analysis was non-collusive 

has a higher degree of concentration than Japan (both in terms of the number of suppli-

ers and as demonstrated by the Herfindahl Index) as Table  7.1 shows. 

Table  7.1: Market Concentration1 

Number of Suppliers (#) and Herfindahl Index (H)  

 

 

 

Another component of the conduct parameter model is the elasticity of demand. 

In all three cases, the elasticity is between 0 and -1, that is, in the inelastic range. Inelas-

tic demand is conducive—and indeed necessary—for a price-raising cartel to work.2 

Hence, the structural conditions for cartelisation and collusive price action exist in all 

three cases. Yet, I find evidence of such collusion in only two of the three cases, Japan 

and Turkey, where GECF members dominate the countries’ supply. (A discussion of the 

broader significance of the GECF is to follow in this chapter.)  

                                                 
1 Table: author; Data: from case studies. 
2 As a reminder, an elasticity of 0 would imply no quantity reaction to prices changes. An elasticity of -1 

would imply that as prices go up by 1 percent, the quantity demanded will go down by the same 
amount of 1 percent. Elastic demand would be a figure smaller than -1, which means that as prices e.g. 
rise by 1 percent, the quantity demanded will go down by more than 1 percent. Inelastic demand is be-
tween 0 and -1 and implies the opposite: As price goes up, the quantity demand falls less (proportion-
ally) than the price rises. Inelastic demand is crucial for cartels since it is the only way that revenue 
will increase as cartel members increase prices (because of the proportionally smaller quantity reac-
tion). 
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Figure  7.1: Mark-up over Marginal Cost 

 (Price as Multiple of MC)3 

 
 
 

The main structural conditions—market concentration enjoyed by a small num-

ber of producers and inelastic demand—are hence favourable for collusion and carteli-

sation in each of the cases. What about other structural factors? The regional and fixed 

nature of pipeline infrastructure may be another reason favouring collusive conduct and 

hence the exercise of market power. The comparison between Turkey and Germany 

where there are fixed pipelines with Japan, where there is (at least theoretically) the 

possibility of flexibility and speedy diversification of resources due to the use of LNG, 

could be instructive. Yet, I find that in the case in which flexible LNG suppliers are 

possible, the degree of market power as evidenced by the mark-up over marginal cost is 

highest (see Figure  7.14).  

On the face of it, it may seem puzzling that Turkey and Germany, which have to 

make do with fixed pipelines (and hence fixed suppliers, which are at the other end of 

                                                 
3 Chart: author; Data: based on data and results from case study chapters 4, 5 and 6.  
4 Reproduced from chapter 1. 
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those pipes), face less producer market power than Japan. There is an explanation for 

this.5 Japan uses long-term contracts that are very similar to the ones used for supplies 

to Germany, Turkey and indeed in most other markets outside the US and the UK. Such 

long-term contracts created fixed consumer-supplier relationships and limit flexibility in 

the same way that fixed infrastructure does. One reason is that most suppliers oppose 

shorter-term contracts, especially Japan’s GECF suppliers. Hence, while fixed network-

based infrastructure such as pipelines are a natural barrier to market entry, Japan theo-

retically could enjoy more flexibility were it not for artificial market entry barriers such 

as the long-term contracts defended in particular by GECF members. (Turkey and Ger-

many also face similar artificial market entry barriers as well, which present an addi-

tional element that stifles the entry of competitors aside from infrastructure limitations.) 

7.2.2. Procedural Conditions 

Given that producer conduct6 is a procedural rather a structural factor in the 

analysis of cartelisation, the conduct parameter outcomes are presented here. Each indi-

vidual chapter showed the outcome for each year including 2006, 2007 and 2008. Here, 

the average of these three years was produced for each case to make the cross-case 

comparison more straightforward.  

As Figure  7.2 shows, the producer conduct is, according to the CPM outcomes, 

most collusive in Turkey (at 1.36 out of 2.05 rather far above the non-cooperative oli-

gopoly outcome at 1). In Japan collusion also plays a fairly important role with an aver-

age result of 2.8 out of 6.81, producer conduct is significantly above the non-

cooperative outcome. Only in Germany is the CPM result around 1, the non-cooperative 

outcome. The average result is slightly above one, indicating a very small (and essen-

                                                 
5 Also see hypothesis 5, chapter 8 ( 8.2.5). 
6 As measured in the conduct parameter model. 
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tially negligible) degree of collusion. If one compares the numbers in Figure  7.1 and 

Figure  7.2, i.e. the connection between market power (measured as mark-up over mar-

ginal cost) and the CPM, a correlation can be observed.  

 

Figure  7.2: Spectrum of Possible and Actual Conduct Parameter Outcomes7 

(Averages for 2006, 2007 and 2008) 

 

 

Given similar circumstances in terms of structural conditions—in all markets 

there is concentrated supply and demand tends to be inelastic—the producer conduct is 

the only factor correlated with the degree of market power being exercised in a market.8 

That is, there is both a higher degree of market power and collusion in the Japan and 

Turkey cases, but in Germany—where collusion is not a significant factor—the degree 

of market power is lowest. The question of causation and the direction of causality re-

garding producer conduct and the GECF’s role in this will be discussed later in this 

chapter. Moreover, the other two major procedural issues faced by a group of producers 

aiming to cooperate—the internal procedural challenge of detecting and punishing de-

fection from joint agreements and the external challenge of keeping non-member pro-

                                                 
7 Chart: author; data: from case study chapters. 
8 There was no clear and consistent relationship between market power on the one side and inelastic de-

mand and market concentration on the other side as pointed out in the paragraphs before. 
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ducer out of the cartel’s market—will be discussed both from a comparative perspective 

and in general terms in the section on the significance of the GECF. 

Before examining the robustness of the overall analysis in this thesis, a few 

words concerning other similarities across cases are in order. As the literature review 

showed, part of the scholarship on cartelisation focuses on game-theoretic models that 

model internal procedural challenges such as cheating and defection as prisoners’ di-

lemma-type collective action problems. One of the lessons from this thesis is that a de-

tailed study of the empirical reality unveils factors that may either be overlooked in ab-

stract analyses or are too specific or complex to be modelled. For example, cheating and 

defection problems might be less severe in some cases. Moreover, domestic factors, in 

particular the influence of politicians as well as corruption were discussed in each case 

study. Political influence and corruption played a role in every case. Moreover, in Japan 

cultural factors9 were also considered to be important in terms of understanding why 

market power exists.  

7.2.3. Robustness of the Analysis  

In the case studies, it was explained that the period of time under considera-

tion—from 2006 to 2008—was chosen for a variety of reasons that will be mentioned 

only very briefly here. For one, the data requirements for the conduct parameter model 

are considerable. Obtaining all the necessary data for three years was challenging 

enough. For the time after 2008, data was often not yet available. For the time before 

2006, some data was (still) available, but not all necessary inputs. Also, the time frame 

seem expedient since the main objective is to determine to what extent producer coop-

eration led by the GECF explains market power in various import-dependent countries. 

                                                 
9 See chapter 5. 



342 
 

The GECF was only founded in 2001, hence trying to estimate the impact of the organi-

sation right after its creation—and before any decisions were taken—was likely to be 

fruitless.   

Yet, the data constraints and other justifications for the chosen time frame are no 

excuse for not conducting a test of the results’ robustness. While market concentration 

and elasticity of demand tend to change very slowly, their variation is likely to be min-

imal in the years before and after the chosen period of time. Marginal costs have risen 

along with the prices of gas (and also declined slightly in the wake of the financial and 

economic crisis.)10 The variable with the highest volatility is actually the price of gas. 

Given relatively stable elasticity and market concentration figures, the price of gas tends 

to have the biggest impact on the CPM outcome over time. Yet, calculations of the 

CPM result with randomly selected partially available price data show that the result 

post-2008 and pre-2006 are generally consistent with the results generated in the case 

study chapters. While pre-2006 prices were lower than during the period of time be-

tween 2006 and 2008, marginal costs were also lower.11 That means the price-cost dif-

ferential was similar because prices and marginal costs often change together. The same 

is true of the post-2008 phase, where due to the economic prices both prices and cost 

estimates fell together. 

 

  

                                                 
10 The IHS CERA Upstream Cost Indicators were used in the CPM analysis and show the subsequent 

development of upstream cost indicators. http://www.ihsindexes.com. 
11 See case study chapters for details regarding this, especially the part on the Upstream Cost Index that 

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 specific political dynamics that affect gas pro-

ducer cooperation, this section will bring together the various political factors. The con-

nection of this study of gas market cartelisation driven by GECF members to politics 

and power are manifold. First, GECF members’ practice to regularly convene political 

actors (nation states and their affiliated state-owned gas companies) at the international 

and national government levels with the objective to cooperate and coordinate their af-

fairs in order to influence markets and economic outcomes is in itself inherently politi-

cal.12 While the collusive practice of (narrowly defined) price fixing can be inferred 

from the CPM, the GECF’s cooperative actions go beyond this traditional form of car-

telisation. The overt, cooperative policies endorsed by GECF members include broader 

forms of cooperation, especially with regard to shaping market conditions13 such as the 

maintenance of artificial market entry barriers (long-term contracts, destination clauses 

and so on).  That is, GECF members (also) use political means to achieve the aim of 

rent-maximisation. The creation of the GECF itself is also a political reaction by states 

aiming to protect their market power and economic rent to the policy decision by the 

European Commission in 2001 to press ahead with liberalising the European gas mar-

ket.  

Second, the (procedural) determinants of cooperation are also mainly political in 

nature. For the GECF’s challenge of keeping non-GECF gas production out of ‘their’ 

market is often met through political means. In the case of Turkey, Turkmenistan and 

Azerbaijan did have the potential to diminish GECF’s market power and economic rent 

in the Turkish market, but Russia and Iran both managed to keep those two countries 

                                                 
12 Meaning the involvement of governments in market decisions and outcomes. 
13 For a conceptual political economy treatment of “politics shaping market conditions”, see Robert Gil-

pin, The Political Economy of International Relations, 1987, p. 9. 
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out of the GECF. At the same time, they also limited the volumes Azerbaijan could sell 

to Turkey and undertook efforts to stop Turkmenistan from fulfilling its delivery obliga-

tions to Turkey altogether.14  

Some have argued that the gas prices charged by Gazprom in the CIS are ‘politi-

cal prices.’ “The absence of competitive pressures in pricing has led to “political” pric-

es, reflecting more interstate relations than costs and benefits (e.g. between Russia and 

its newly independent neighbours), and the balance of market power when stronger 

states interact. The latter has led to a negotiated pricing formula for delivery of natural 

gas to Europe based on the market price of a primary potential fuel substitute, oil 

[which is a] highly advantageous price to the seller.”15 Prices reflecting the political re-

lations between sellers and buyers may be a particular phenomenon in the CIS states. In 

Western Europe and Turkey, sellers tend to prefer profit-maximising prices, i.e. the 

highest possible prices they can get. Hence there are not just political elements in terms 

of the determinants of cooperation, but also in terms of exporters’ objectives. 

A related argument was advanced by Timothy von Ochssee. “For Russia, coop-

eration with important gas-exporting countries in and outside the gas ellipse translates 

into political power because of Russia’s ability to gain influence vis-à-vis the US in the 

rimland. Such cooperation also enhances Russia’s bargaining position vis-à-vis the EU. 

The possibility of organising political cooperation and cohesion through common inter-

est in a comparatively new dossier, i.e., in the sphere of an expanding but uncertain, in-

terregional gas market, offers Russia additional international political clout. Internation-

                                                 
14 See chapter 4 for a detailed discussion of this issue. 
15 Richard Ericson, “Eurasian Natural Gas Pipelines: The Political Economy of Network Interdepend-

ence”, Eurasian Geography and Economics, vol. 50, no. 1, 2009, p. 37. 
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al, horizontal energy diplomacy may therefore prove to be expedient, as long as it does 

not affect Russia’s sovereignty.”16 

However, not only cooperation and joint “energy diplomacy” e.g. with other 

GECF members contribute to a state’s political power. Producers aim to achieve high 

gas prices, because of the political imperative to secure their power (of both the state 

and the politicians who run it). For example, as a Brookings Institution report argues: 

“In the end, Russia’s strength is garnered not from energy production, but rather from 

the wealth generated by windfall profits from high energy prices.”17 This wealth and 

power argument was already briefly introduced in chapter 1. A considerable amount of 

economic rent earned from (oil and) gas exports can bolster a state’s power by expand-

ing its political capabilities. Declining rents threaten the power position of both the 

leadership and the state itself. The Soviet Union did not collapse due to a drastic fall in 

oil and gas prices in the mid-1980s alone, but it surely had an important impact as Sovi-

et oil and gas rents collapsed from US$350 billion in 1980 to around US$100 billion 

just five years later.18  

                                                 
16 von Ochssée, “The Dynamics of Gas Supply Coordination in a New World: Cooperation or competi-

tion between gas-exporting countries from a Russian perspective”, 2010, p. 373.  
17 Unknown Author, “The Russian Federation”, The Brookings Foreign Policy Studies Energy Security 

Series, The Brookings Institution, October 2006, p. 4. 
18 Unknown Author, “The Russian Federation”, The Brookings Foreign Policy Studies Energy Security 

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$/barrel19 

 

Figure  7.3 shows the collapse of the oil price in the 1980s, which in real terms 

declined by around 80 percent between 1980 and 1986. The quantity produced 

(Figure  7.4) remained flat throughout the 1980s for the Soviet Union. The implications 

for the Soviet’s state budget could hardly have been more serious.  

The post-2000 recovery and surge in commodity prices had exactly the opposite 

effect on Russia. That was in part also due to the fact that the Russian state managed to 

capture a larger part of this rent after Vladimir Putin took over the presidency in 2000 

(see Figure  7.5 for the rent distribution in Russia). Marshall Goldman, in his book on 

petro politics, was one of the first analysts to point out 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 US20 

 

 

Goldman argues that high oil prices bring mostly economic benefits (which of 

course could also translate into political strength) while higher gas prices bring geopo-

litical benefits: “petroleum exports have generated the cash blizzard that has made Rus-

sia rich… but [Moscow’s] monopoly control of gas pipelines… transformed Russia 

from an anaemic and essentially bankrupt charity case into a robust energy superpower 

with restored political muscle.”21 This has also changed the way in which resurgent 

Russia deals with its neighbours. The aggressive stance and invasion in Georgia in 2008 

is an example of that.22 Similar thematic arguments about the change between para-

digms of “markets and institutions” on the one hand and “regions and empires” on the 

other have been made as well.23 

 

                                                 
20 Ibid. 
21 Goldman, Petrostate,  2008. 
22 I thank my DPhil supervisor Neil MacFarlane for this suggestion. 
23 Dominique Finon and Catherine Locatelli, “Russian and European gas interdependence: Could contrac-

tual trade channel geopolitics”, Energy Policy, No. 36, 2008, p. 425. 
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Figure  7.5: Natural Gas Production in Russia: Rent-sharing24 

 

 
 

The main focus of this thesis was of course not just on Russia, but other GECF 

members as well. (Because of its size and its large resource endowment and gas produc-

tion, Russia is the most salient example and hence discussed more often.) Other exam-

ples include Malaysia and Indonesia: Depressed resources rents also contributed to oth-

er political and economic crises in 1997 and 1998 when the oil price (and hence oil-

index gas prices) reached a low of US$12, almost eliminating the economic rent usually 

earned by producers. In 1998, Russia defaulted on its debt and plunged into a crisis. 

Malaysia and Indonesia, two other important long-term exporters of oil and gas, almost 

collapsed. Indonesia’s ruler Suharto was removed amid wide-spread protests and dis-

content in 1998. Securing economic rents in heavily export-dependent countries through 

high prices is therefore a political imperative. Hence, both the cooperative process with-

in the GECF is partly political and the motivations for the GECF’s creation and objec-

tive are political in the sense that cooperation to achieve higher prices and rents is cru-

cial in terms of securing the survival of those states and their rulers. 

                                                 
24 Brookings Institution, “The Russian Federation”, 2006, p. 8. 
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7.4. Significance of the GECF and why does Cooperation work? 

Another overarching issue in this thesis is the significance of the GECF as an interna-

tional organisation. The GECF and GECF membership of a natural gas exporting state 

are important factors in terms of explaining producer cooperation in the gas market. The 

GECF is sometimes dismissed as unimportant25 in part because of its low degree of in-

stitutionalisation.26 A comprehensive empirical account of the GECF’s and their mem-

bers’ cooperative objectives and policies was documented in the case study chapters of 

this thesis (which should constitute the most detailed description and analysis of this 

issue anywhere in the literature so far). This account is the starting point for considering 

the significance of the GECF in terms of successfully achieving their stated goal of 

closer cooperation to avoid competition, to raise and to maintain economic rents derived 

from gas exports.  

The GECF is a venue for both secret collusion and open cooperation. One of the 

institutional properties of the GECF is to facilitate the exchange of information and data 

regarding gas markets in order to help producers to coordinate their actions, which con-

tributes to avoiding unnecessary competition in their respective markets. Information 

exchange may include information on prices, contract terms and quantities concerning 

producers’ secret contracts (traditional collusion). It also, among others, includes ex-

change of information regarding current and investments and plans for capacity expan-

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

ture capacity expansions to avoid creating too much capacity at the same time is, in ef-

fect, the same as artificially restricting output to drive up prices. Other issues concern-

ing more open and broader forms of cooperation include pricing mechanisms (e.g. oil-

                                                 
25 See the literature review concerning the GECF in chapter 1. 
26 See the section on the significance of the “level of institutionalisation” in chapter 7. 
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indexation), retaining artificial market entry barriers such as long-term contracts and so 

forth. 

Stated objectives and cooperative efforts do not necessarily translate into coop-

erative success measured in terms of outcomes. However, it turns out that in the cases 

considered for this thesis, the producer collusion and cooperation is an important ex-

planatory factor contributing to producers’ market power as evidenced by the quantita-

tive model (CPM) results and by the qualitative, contextual discussion of political and 

economic factors. But it is due to the GECF? After all, every producer that supplies a 

certain market, including the non-GECF states, could secretly collude in other venues or 

even via telephone.27 The CPM result shows collusive conduct for all market partici-

pants, not just for GECF members. How can one determine the specific significance of 

the GECF in terms of measured cooperative success (as opposed to the cooperative pro-

cess)? 

Both the case study design—and indeed the outcomes of the case studies—and 

the empirical data on prices help one to address this question. First, three similar coun-

try cases were selected from the case universe: Germany, Japan and Turkey. All three 

countries—as the preceding summary in this chapter shows—were highly dependent on 

gas imports, had a relatively small number of foreign gas suppliers28 and had inelastic 

demand for natural gas. Moreover the domestic market in each of these countries suffers 

from structural rigidities, a lack of competition and is dominated by a few incumbent 

wholesale importers. In other words, the structural conditions are similar and they are 

conducive to giving (foreign) gas suppliers market power and hence the ability to ex-

tract economic rents. 

                                                 
27 Collusion at the international level and especially among sovereign states and their state-owned com-

panies is not illegal and no national anti-trust/competition authority can realistically intervene. 
28 Although (with very few exceptions) not the same suppliers, so that phenomena related to a certain set 

of suppliers could be excluded. 
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One of the three cases in this thesis was the hypothesised ‘negative’ case study 

(Germany) in which many if not most characteristics were very similar to the two other 

cases except for one: of Germany’s foreign gas suppliers only one, Russia, is a member 

of the GECF. Where there is only one member state, cooperation among GECF mem-

bers cannot take place since that would require two or more members.29 The CPM re-

sults confirm this. The outcome for the German case does not indicate collusive produc-

er conduct, but instead the result is the non-cooperative oligopoly outcome.30 In con-

trast, the outcomes for the Turkish and Japanese markets (in which mostly GECF mem-

ber states dominate gas supply to these countries), are in both cases clear: a significant 

degree of producer collusion exists. Suppliers in Turkey and Japan surpass the German 

outcome—the “equilibrium of failed cooperation”31—and achieve a degree of collu-

sion.32 Given similar circumstances in all cases, but different outcomes, one can infer 

that the GECF seems to successfully facilitate cooperation and collusion in those mar-

kets in which GECF members dominate supply. 

To corroborate the finding that collusion explains in part producers’ market 

power and that collusion is specific to the GECF members (and does not include non-

GECF suppliers), one must consider another element of empirical evidence. The evi-

dence presented in case study chapters 4 and 5 on Turkey and Japan show exactly that. 

The significant price differential between members and non-members of GECF con-

firms the hypothesis: supplying countries that are not part of the GECF, e.g. Australia 

and the United States in the case of Japan and Azerbaijan in the case of Turkey, charge 

                                                 
29 Yet, theoretically, other producers could still collude among each other or with the sole GECF supplier. 
30 That also means that neither of Germany’s suppliers collude. (It could have been that, e.g. Norway and 

the Netherlands collude, which would have shown a collusive outcome in the CPM result.) 
31 I thank Professor Duncan Snidal at Nuffield College, Oxford for this suggestion. He pointed out that 

the non-cooperative oligopoly result is often also called an outcome of failed cooperation. 
32 Selecting cases on the independent variable, cooperation, helps determine the significance of the GECF 

in another way too. Had producers that supply the German market colluded anyway (despite the ab-
sence of GECF-led cooperation), it would show quite clearly that the GECF may be rather unim-
portant in the other cases. 
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significantly lower prices than those within the GECF. At the same time their marginal 

cost of production is higher (that is true in the case of the US and Australia). Non-GECF 

members charge lower prices while incurring a higher marginal cost of production. That 

means that GECF membership and high economic rents33 are evidently connected. It 

also shows that cooperation as evidenced in the CPM results is not a general producer 

phenomenon, but is specific to the GECF member states, at least in the cases considered 

here. 

Another issue is the direction of causality. Does the GECF enable its members 

to earn higher rents? Or are the countries that are members of the GECF simply more 

prone to collude than others anyway? If that were true, the GECF’s existence would be 

epiphenomenal. I conclude that GECF members must believe that they get a return on 

the time and money they invested in creating and maintaining the GECF. If the GECF 

had no (perceived) value for the producers, they would be unlikely to pay membership 

fees, to maintain a bureaucratic structure and to use ministers’ time for regular meet-

ings. Indeed, in 2008 the GECF formalised and strengthened the organisation, which 

suggests that producers derive some value in terms of generating better cooperative out-

comes.34 

According to the empirical analysis in the case study chapters, the main value of 

the GECF can not only be observed in terms of achieving higher economic rents. Proce-

durally, in addition to information and data exchange, the GECF helps manage an im-

portant external challenge any cartel or cartel-like organisation faces: keeping non-

member producers out of ‘their’ market, in terms of preventing current and future sales. 

The capacity for non-GECF members to expand sales in Turkey and Japan is extremely 

                                                 
33 Economic rent is basically the difference between prices and the marginal cost of production. The 

GECF member countries’ prices are higher than those of the non-GECF member while their produc-
tion cost is lower.  

34 I would like to thank Neil MacFarlane for this suggestion. 
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limited since there are fixed, long-term contracts which commit buyers to taking deliv-

eries from their long-term suppliers. Moreover, the practice of defending secretly nego-

tiated long-term contracts often with destination clauses means that artificial market en-

try barriers will keep out large volumes of potential non-GECF supply in the future as 

well.  

These artificial market entry barriers, which GECF members jointly defend,35 

are part of a broader phenomenon: the preservation of the uncompetitive structure that 

exists in so many (especially import-dependent) gas markets.  There is an interdepend-

ence between the ability to collude and the maintenance of artificial market barriers 

mentioned here. The producers cooperate in terms of keeping the market structure un-

competitive (and keep out producers that are non-members). These market structures 

make collusion among GECF easier. Hence GECF members kill two birds with one 

stone: defending artificial market entry barriers not only helps manage the ‘external 

challenge’ of keeping out non-member producers, it also facilitates the collusive process 

itself. 

                                                 
35 See case study chapters for details, especially chapter 5 on Japan. 
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Figure 7.6: Cooperation and Collusion are Interdependent36 

 

 

A final issue is the pricing mechanism for gas. The GECF uses this as a means 

of deriving the maximum economic rent as well, by favouring oil-linked gas prices most 

of the time (when oil prices are relatively high) and by preferring more gas-to-gas com-

petition on the spot market (with gas prices decoupled from oil) when spot prices are 

higher than oil-indexed prices. This practice was described in detail in the Turkey and 

Japan case studies.  

Owing to the complex and rigid structure of the gas market, these are methods of 

cartelisation that are not often discussed in the literature on cartels and producer cooper-

ation. The use of artificial market entry barriers such as the ones mentioned above may 

merit closer inspection in other markets to get a better understanding of cartelisation 

efforts and market power, especially when traditional concepts of cartelisation are un-

satisfactory. 

Having discussed the significance of the GECF in explaining market power in 

gas markets, one must ask what (apart from favourable structural conditions) makes co-

operation feasible within the GECF and what we might learn from this about cartelisa-

                                                 
36 Chart: author. 
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tion and cooperation more generally. Various reasons are conceivable. There might be 

certain similarities among GECF members and among non-members. The issue of spe-

cific objectives and motivations for these objectives among exports could be important. 

Perhaps there are procedural advantages that are conducive to cooperation in gas mar-

kets? Finally, the question of why a weak organisation such as the GECF with low lev-

els of institutionalisation can be effective (according the results in this thesis) must be 

addressed. 

First, it is sometimes suggested that prior cooperative and institutional experi-

ence contributes to better cooperative outcomes. As Krasner argued regarding OPEC: 

“The greater the level of shared experience among producers, the more aware they will 

be of their mutual interdependence. Shared experience also makes it more likely that 

producers will agree on principles that enable them to allocate the burden of market 

control.”37 Karen Mingst pointed to the same political factor in her study on cartelisa-

tion in the copper market that a “[…] background of shared successful experiences in 

producer regulatory activity is apt to expedite cooperation.”38 Indeed, it may be prior 

experiences within OPEC that made cooperation among GECF more feasible.  

 
Table  7.2: GECF Members and OPEC Membership, 2001-2008 

 

Tehran 
2001 

Algiers 
2002 

Doha 
2003 

Cairo 
2004 

Port of Spain 
2005 

Doha 
2007 

Moscow 
2008 

                                                 
37 Stephen Krasner, “Oil is the Exception”, Foreign Policy, no. 14, Spring 1974, p. 75. 
38 Karen Mingst, “Cooperation or Illusion: An Examination of the Intergovernmental Council of Copper 

Exporting Countries”, International Organization, vol. 30, no. 2, Spring 1976, p. 265. 
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Algeria 
Brunei 

Indonesia 
Iran 

Malaysia 
Nigeria 
Oman 
Qatar 
Russia 

Turkmenistan 
Norway* 

Algeria 
Bolivia 
Brunei 
Egypt 

Indonesia 
Iran 

Libya 
Malaysia 
Nigeria 
Oman 
Qatar 
Russia 

Venezuela 

Algeria 
Brunei 
Egypt 

Indonesia 
Iran 

Libya  
Malaysia 
Nigeria 
Oman 
Qatar 
Russia 
T&T 
UAE 

Venezuela 
Norway* 

Algeria 
Brunei 
Egypt 

Indonesia 
Iran 

Libya 
Malaysia 
Nigeria 
Oman 
Qatar 
Russia 
T&T  
UAE 

Venezuela 
Norway* 

Algeria 
Brunei 
Egypt 

Eq. Guinea 
Iran 

Malaysia 
Nigeria 
Qatar 
Russia 
T&T 
UAE 

Venezuela 
Norway* 

Algeria 
Bolivia 
Egypt 

Indonesia 
Iran 

Libya 
Malaysia 
Nigeria 
Qatar 
Russia 
T&T   
UAE 

Venezuela  
Norway* 

 

Algeria 
Bolivia 
Brunei 
Egypt 

Indonesia 
Iran 

Libya 
Malaysia 
Nigeria 
Qatar 
Russia 
T&T   
UAE 

Venezuela  
Norway* 

Eq. Guinea* 
Source: Hadi Hallouche (2001-2005 meetings)39; IHS Global Insight (2007)40; Reuters (2008)41 

* means observer status / in bold: OPEC members42 

 

According to the OPEC website, the following countries are members: Iraq, 

Iran, Kuwait, Saudi Arabia, Venezuela (since 1960), Qatar, Indonesia (1961), Libya 

(1962), UAE (1967), Algeria (1969), Nigeria (1971), Ecuador (1973), Gabon (1975) 

and Angola (2007).43 Ecuador suspended its membership from 1992 to 2007 while Ga-

bon left in 1995.44 Table  7.2 shows which of the GECF member countries belong to 

OPEC as well. What is interesting is that almost all non-GECF members analysed in the 

case studies—Australia, the Netherlands, Norway and the US—are all members of what 

may be called OPEC’s rival organisation, the International Energy Agency.45 The IEA 

was founded in 1974 by OECD members in part to counteract OPEC’s cartelisation ef-

forts.46 Conversely, none of the GECF members are members of the IEA. Table  7.2 

shows that more than half of all GECF members have been are members of OPEC as 

                                                 
39 Hallouche, “The Gas Exporting Countries Forum: Is it really a Gas OPEC in the making?”, 2006 , p. 

17. 
40 Unknown Author, “Gas Exporters Stop Short of Declaring a Cartel”, IHS Global Insight, 10 April 

2007.  
41 Katya Golubkova and Dmitry Zhdannikov, “Russia says gas OPEC will not set up output quotas”, Reu-

ters, 26 November 2008. 
42 OPEC website. Accessed on 05.08.2011: http://www.opec.org/opec_web/en/about_us/25.htm. 
43 Ibid. 
44 Ibid. 
45 Except for Azerbaijan. 
46 IEA website. Accessed on 25.07.2011: http://www.iea.org/about/membercountries.asp. 
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well. This previous institutional experience may facilitate cooperation within the GECF 

and explain its effectiveness. 

Another reason explaining the cooperative success among GECF members 

might be the well-aligned incentives members face with regarding to extracting the 

maximum value from their gas exports. Generally, every resource-holder wishes to ex-

tract the highest possible value from selling their product. Yet, there are differences as 

to the time horizon and the national context in which this takes place. If one considers 

the non-GECF producers47 that supply Germany, Japan and Turkey, one finds that those 

countries tend to be long-run maximisers of value. Democratic states tend to try to op-

timise revenues from energy and other natural resources for the citizens not just at the 

present time, but also well into the future. For example, the “[...] Netherlands’ strategy 

for many decades has been focused on preserving the long-term potential of its gas in-

dustry. The government introduced targeted policies to reduce the depletion rate of its 

major gas field in Groningen. It limited national gas sales through a gas pricing policy 

and by imposing a reduction of gas use in the power sector.”48 Such long-term strategies 

also include linking the gas price to the price of its closest substitute, mostly oil. By al-

ways pricing gas just below the price of its closest substitute, producers manage to ex-

tract some economic rent (as is obvious in the case of Germany), but non-GECF pro-

ducers such as the Netherlands and Norway are consistent with regard to this pricing 

mechanism. In contrast, GECF members went back and forth between pricing mecha-

nisms – advocating spot pricing when this promised higher profits (at least in short-

term) and few years later they switched their preference back to oil-indexation (see dis-

cussion in both Turkey and Japan chapters). Such opportunistic behaviour is more con-

sistent with short-term maximisation of value rather than a sustainable long-run ap-

                                                 
47 Not including Azerbaijan. 
48 IEA, “The Netherlands: 2008 Review”, 2008, p. 50. 
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proach. For example, as Jonas Graetz argued in a recent paper, Russia’s strategy with 

regard to gas has in the past often given preference to short-term profits.49 

This short-term focus might have numerous causes. Many resource-rich coun-

tries are in constant need for revenues and hence place great emphasis on securing 

short-run gain over long-term benefit. Another reason could be the fact that govern-

ments of many resource-rich countries are authoritarian. While leaders in democracies 

tend to be relatively safe, i.e. the danger of being overthrown is small, leaders in dicta-

torships often need cash in the short-run to placate their subjects and hence secure their 

power. Short-run maximisation of gas revenues in this particular case therefore seems to 

be an imperative for most GECF member countries, which mostly feature authoritarian 

regimes.  

While short-run vs. long-run maximisation of revenues was discussed with re-

gard to GECF members and Germany’s non-GECF suppliers (Netherlands and Nor-

way), some light must be shed on Japan’s two non-GECF suppliers: Australia and the 

US. Given that their resource endowments are much smaller in relative terms than Nor-

way’s or Holland’s, the economic importance of gas sales and revenue-maximisation 

from those sales is less pronounced. As the first-mover concerning the subject of gas 

market liberalisation, the US chose competitive markets over the alternative of limiting 

competition to maximise rents from production. Similarly, Australia supports competi-

tive energy markets as well both nationally and internationally.50 Hence, GECF mem-

bers collude effectively in Japan and Turkey according to the CPM results and they 

achieve higher prices than non-GECF suppliers. 

                                                 
49 Jonas Graetz, “Nationale Ressourcen im globalen Kontext: Zur Internationalisierung russischer Öl- und 

Gaskonzerne”, Russland-Analysen Nr. 217, Freie Universität Berlin, Osteuropa-Institut, 25 March 
2011, p. 12. 

50 See expert interviews, chapter 5. 
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Another reason why cooperative conduct among GECF members is effective is 

the structure of rigid, complex and secretive trade relationships in gas markets that alle-

viate procedural internal problems usually faced by cartels. One of the biggest internal 

challenges of a cartel is to detect and punish cheating, i.e. non-compliance with joint 

agreements. The reason is that it is in almost all cases individually rational for members 

to defect from the group’s agreements (to increase one’s own revenues), but collectively 

it is irrational (as it reduces the total revenues of the cartel). I argue that the rigid struc-

ture of regional gas markets51 alleviates this cheating and defection problem enormous-

ly. This hence makes the exercise of pricing power and correspondingly the extraction 

of economic rents much easier and more sustainable since strict procedures for the de-

tection and punishment of cheaters that have preoccupied and plagued past cartels, es-

pecially OPEC after 1982,52 are not (or at least less) important. 

The cheating and defection problem is less pronounced both in the short-run and 

in the long-run. Two examples will be used to explain the short-run dimension. Russia’s 

sale and purchase agreement for 6 bcm (annually) of gas to be delivered via the West-

ward pipeline runs from 1986 until 2011. At the time of the expert interviews conducted 

for the Turkey case study, i.e. in September of 2010, there was some speculation as to 

whether the 6 bcm contract was to be renewed with Gazprom or whether supplies 

should come from another producer. A senior official at the Turkish Foreign Ministry 

said that a renewal of the Russia contract was virtually certain.53 Would it then be indi-

vidually rational for Algeria to come forward and compete for the 6 bcm by offering 

prices and contract terms that undercut not just the Russian offer but also Algeria’s own 

                                                 
51 Caused in part by ‘natural’ market entry barriers as well as ‘artificial’ market entry barriers supported 

and maintained by GECF members. 
52 The cheating and defection problem became salient after OPEC abandoned target prices and instead 

focused on quantities by introducing a production quota-based system in 1982.  
53 Interview with Dr. Tuncay Babali, Energy Expert, Turkish Ministry of Foreign Affairs, Ankara, Sep-

tember 2010. 
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existing contract with Turkey (running since 1988)? That seems unlikely. The differ-

ence to the oil market is twofold: The oil market is liquid and flexible, hence undercut-

ting fellow OPEC members by selling additional volumes for extra gain is individually 

rational in the short-run. The second reason is that in the global oil market one can sell a 

hundred thousand barrels a day fairly anonymously. In contrast, undercutting another 

supplier, when competing for a 20 year supply contract, will be (at least eventually) a 

public matter, despite the fact that specific contract terms usually remain secret. Hence 

cheating in the gas market in the short-run often is not individually rational. It is com-

mon practice for Gazprom executives to talk to leaders at Algeria’s Sonatrach about 

prices and contracts terms in order to avoid undercutting each other.54  

A second structural reason that alleviates the cheating problem in the short-run 

can be observed in Japan. LNG exporters in some cases own part of the import termi-

nals in Japan so that their LNG cargos will be only be regasified for consumption in Ja-

pan at their own terminals. Conversely, Japanese utilities also own, in some but not all 

cases, tiny fractions of the upstream project in producing countries. Both factors reduce 

the incentive to change suppliers when contracts expire and producers take advantage of 

this situation by not undercutting each other. 

The long-run dimension of the cheating and defection (non-)issue among GECF 

members is actually closely connected to the GECF’s main objective of preserving an 

uncompetitive market structure. It is collectively irrational for GECF members that seek 

to maintain their market power and economic rent to abolish long-term contracts, desti-

nation clauses, secret contract negotiations and so on as it reduces every members’ mar-

ket power. Individually the same is true. A single supplier has nothing to gain by offer-

ing more competitive terms in the long-run since it will erode his own market power. 

                                                 
54 Expert Interview, Dr Cenk Pala, Chief Executive, E.ON Ruhrgas Turkey, Ankara, September 2010. 
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The more competitive the market, the more likely it will approach marginal cost levels 

as it has in the United States. As of August 2011, US natural gas sells for about US$4 

per mmbtu at Louisiana’s Henry Hub whereas the marginal cost estimates for US gas 

production range between US$3.00 and 5.00, i.e. price and marginal cost are very close 

to each other. In Japan, natural gas sells for US$12.00 and 14.00 per mmbtu while mar-

ginal costs including transportation costs range between $US1.50 and 4.00. It is neither 

individually nor collectively rational for (GECF) producers to offer changes to long-

term contract terms55 that would lead to a more competitive gas market. 

7.5. Levels of Institutionalisation and Cooperative Effectiveness 

The level of (or degree of) institutionalisation of an international organisation is often 

considered to be an important determinant of the cooperative effectiveness of the organ-

isation. For example, neoliberal institutional theory developed by Keohane and others 

see international institutions as having a positive effect on promoting cooperation by 

“managing both communication inefficiencies and risks that are inherent in international 

relationships.”56 Empirical tests of this theory—both in the economic and security 

realms—seek to connect “a measure of institutionalisation and a measure of cooperation 

[and] a correlation is sought between higher and deeper levels of institutionalisation and 

higher levels of cooperation.”57 Moreover, Peter Gourevitch argued in an article on gov-

ernance problems in IR that higher, i.e. more formal levels of institutionalisation tend to 

lead to better cooperative outcomes.58  

                                                 
55 Which, of course, would be better for consumers and might entice them to change suppliers. 
56 Richard Herrmann, “Linking Theory to Evidence in International Relations”, in Walter Carlsnaes and 

Beth Simmons, eds., Handbook of international relations, Sage Publications, 2005, p. 128 
57 Ibid. 
58 Peter Gourevitch, “The Governance Problem in International Relations”, in David Lake and Robert 

Powell, eds., Strategic choice and international relations, Princeton University Press, 1999, p. 140. 
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Furthermore, Snidal sees a similar connection between less challenging issues 

among states on the international stage (mere coordination problems) requiring lower 

levels of institutionalisation on the one hand and more challenging issues involving e.g. 

prisoners’ dilemmas requiring higher levels of institutionalisation on the other hand.59  

In relation to other forms of cooperation—alliances—Stephen Walt argues that 

in the security realm, a higher level of institutionalisation also contributes to stronger, 

longer lasting and hence more effective alliances. “The greater the level of institutional-

isation within an alliance, the more likely it is to endure despite an extensive change in 

the array of external threats.” Citing NATO as one example, he continues: “if the alli-

ance generates a large formal bureaucracy, this will create a cadre of individuals whose 

professional perspectives and career prospects are closely tied to maintaining the rela-

tionship. Such individuals are likely to view the alliance as intrinsically desirable and 

will be reluctant to abandon it even when circumstances change. The longer the alliance 

lasts, the more numerous and influential its advocates will be.”60 Others such as Hurrell 

are more cautious, stating that cooperative arrangements such as “inter-state or inter-

governmental agreements or regimes […] can be formal or informal, and high levels of 

institutionalization are no guarantee of either effectiveness or political importance.”61 

In the literature on the GECF, the same argument about weak degrees of institu-

tionalisation and resultant weak cooperative outcomes is, at least implicitly, made by 

some observers as well.62 Such analyses usually stop at the claim that a weak organisa-

tion cannot (or at least is unlikely to) be effective. 

                                                 
59 Duncan Snidal, “Coordination vs. Prisoners’ Dilemma: Implications for International Cooperation and 

Regimes”, The American Political Science Review, vol. 79, no. 4, December 1985, p. 938. 
60 Stephen Walt, “Why alliances endure or collapse”, Survival, vol 39, no. 1, Spring 1997, p. 166. 
61 Andrew Hurrell, “Explaining the resurgence of regionalism in world politics”, Review of International 

Studies, no. 21, 1995, p. 336. 
62 Hallouche, “The Gas Exporting Countries Forum: Is it really a Gas OPEC in the making?”, June 2006. 
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What is evidence of a high degree of institutionalisation? For example, members 

of OPEC meet twice a year or more and discuss specific oil market related issues, espe-

cially with regard oil prices and production levels. They also make specific proposals at 

those meetings and individual members choose to join or decline certain agreements. 

Each decision is recorded. Yet, despite these formal procedures and the existence of a 

bureaucratic structure, OPEC is described as an organisation with a degree of institu-

tionalisation:  

 

OPEC is an instrument of member governments, and its low degree of insti-
tutionalization results from the reluctance of these countries to endow it with 
initiative and a measure of autonomy. […] That OPEC has not developed as 
an autonomous institution should not, however, detract from the fact that the 
tasks performed by OPEC, or with its assistance, are (and are likely to re-
main) significant in scope or importance. […] Low institutionalization does 
not therefore mean that the productivity of co-operative effort is commensu-
rately low.63  
 
The process of cooperation among OPEC countries does not necessarily rest 
on building a strong central institution, on creating an awareness of common 
identity and mutual obligation, or on political security. It is closest to what 
Joseph Nye calls "policy integration." He says that "the concern here is not 
with the institutions or methods used in reaching decisions, but with the ex-
tent to which a group of countries acts as a group (by whatever means) in 
making domestic or foreign policy decisions." 64  

 

The author argues that despite a low level of institutionalisation, OPEC is (was) 

still effective in terms of producing positive cooperative results. The same, I argue, is 

true of the GECF. The GECF in comparison to OPEC is a much weaker institution. The 

meetings, especially during the first few years after its creation in 2001, did not always 

take place on a regular basis. Moreover, the membership fluctuated somewhat over 

time. These are not signs of a strong institution. Yet, as the evidence from the case stud-

ies shows, collusion is a credible explanation for market power in the markets whose 

                                                 
63 Zuhayr Mikdashi, “Cooperation among Oil Exporting Countries with Special Reference to Arab Coun-

tries: A Political Economy Analysis”, International Organization, vol. 28, no. 1, Winter 1974, pp. 25-
26. 

64 Ibid., pp. 27-28. 
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supply is dominated by GECF members. Moreover, the price differential between gas 

supplied by GECF members v non-members points to a GECF-specific phenomenon 

rather than to collusion among all producers. Hence, the GECF’s demonstrated effec-

tiveness seems to be at odds with the theoretical claim that higher levels of institutional-

isation lead to more effective cooperative outcomes.65 

What may explain this apparent contradiction? First, it may be that the GECF 

achieves cooperative effectiveness through ‘policy integration’ mentioned in the above 

citation and in particular by focusing on ‘low-cost’ measures such as exchange of in-

formation and data. Indeed, this argument was made by Mikdashi regarding OPEC too: 

“Moreover, policy coordination is more often forthcoming in areas not involving sacri-

fices or risks (for example, exchange of information) than in areas such as restricting or 

allocating exports where some governments have to bear costs, with the ensuing prob-

lem of allocating fairly both costs and benefits.”66 Moreover, Milner argues that positive 

cooperative outcomes could also be the result of successful policy integration rather 

than higher levels of institutionalisation. And successful policy integration is driven by 

“greater levels of political commitment”67 to joint policies rather than commitment to 

greater levels of institutionalisation. 

Furthermore, the lack of traditional collective action problems facing cartels 

such as cheating and defection that are not pronounced in most gas markets due to struc-

tural rigidities might also be an explanation. If fewer difficult and costly internal cartel 

problems have to be addressed, a weaker organisation with lower degrees of institution-

alisation may be quite effective too.  

                                                 
65 The same argument was made about OPEC, but given OPEC’s comparatively stronger institutional 

structure, the contradiction between empirical result and IR theory is less stark and less contradictory. 
66 Mikdashi, “Cooperation among Oil Exporting Countries with Special Reference to Arab Countries: A 

Political Economy Analysis”, p. 28. 
67 Helen Milner, Interests, Instiutions and Information: Domestic Politics and International Relations, 

Princeton University Press, 1997, p. 9. 
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In conclusion, this chapter compared both the quantitative and the qualitative re-

sults from the case studies. A striking finding is that while market concentration and 

elasticity of demand are not correlated with market power, collusion is. That means 

while all three factors (accounted for in the CPM) partly explain the existence of market 

power, only a higher degree of collusion is directly linked to a higher degree of market 

power, whereas the two other contributing factors show an indeterminate relationship in 

the cross-case comparison. The subsequent parts of the chapter emphasised the connec-

tion between economic wealth and political power and discussed in depth the signifi-

cance of the GECF as an international organisation and with regard to its role in terms 

of achieving positive cooperative outcomes for its members. Finally, the puzzling find-

ing that the GECF as an organisation with a weak degree of institutionalisation is still 

able to achieve effective cooperative outcomes was addressed. 
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Chapter 8 Conclusion & Outlook 

 

This final chapter will briefly summarise the content of each thesis chapter. Moreover, 

the hypotheses put forward in the first chapter will be discussed in light of the results of 

the analyses conducted both in the case studies and in chapter 7. Furthermore, the the-

sis’ substantive and theoretical contributions to the literature on the GECF, natural gas 

markets, natural resource cartels more generally, international cooperation and collec-

tive action issues will be presented. In addition, issues for further research will be sug-

gested and a brief outlook concerning possible future developments in gas markets will 

be provided. 

8.1. Brief Summary of Thesis Chapters 

The introductory chapter gave a general overview of the research project by describing 

the thesis topic, motivations for the research and background information. Furthermore, 

the core research questions, the main analytical frameworks and methodological issues 

were introduced. 

The second chapter illustrated and analysed in detail the structure of natural gas 

markets. It set the stage for the examination of cooperation among natural gas producers 

and exporters by discussing the fundamental structures of the natural gas trade, includ-

ing the supply and demand sides as well as modes of transport. Moreover, major re-

gional markets—North America, Europe and Asia Pacific—and their specific character-

istics such as differences in price elasticity of demand for gas were introduced. Finally, 

basic information on natural gas producer cooperation in general and an overview of net 

exporters and the Gas Exporting Countries Forum in particular were presented. 
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Chapter 3 provided detailed theoretical and methodological background infor-

mation on international cooperation, on cartelisation in commodity markets and an in-

troduction to the relevant economics literature. Moreover, a thorough discussion of the 

case selection set the stage for the in-depth case studies in the subsequent chapters. The 

challenges of studying cooperative outcomes were discussed, i.e. the question of wheth-

er the outcome was actually caused by cooperation or by other factors. The conduct pa-

rameter model provides the possibility of modelling counterfactual outcomes by using 

available empirical data. This outcome- rather than process-based approach contributes 

to a better understanding of the effect of cooperation. 

The fourth chapter contains the country case study on Turkey. The first section 

of that chapter examined the (foreign) supply side of gas producers, from the upstream 

and midstream parts of the gas value chain up to the Turkish border, and the demand 

side, that is, the domestic part of the midstream component, as well as the different pur-

poses for which gas is used at the downstream end of the chain. Gas in Turkey is very 

important both in the power generation and heating sectors. The major players on the 

exporting side were introduced and include: Algeria, Azerbaijan (the only non-GECF 

member), Iran, Nigeria and Russia. The case study uncovered that a considerable pro-

portion of the price-cost margin is explained by producer collusion and anti-competitive 

practices. The second section of the chapter analysed existing evidence and patterns of 

cooperation among Turkey’s suppliers demonstrating that cooperative activity occurs 

across almost all levels both in terms of depth of cooperation and venue (international, 

national government and corporate levels). The final part of the chapter pointed out the 

considerable welfare implications of market power in Turkey, including the impact on 

poor households and inflation.  
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Chapter 5 conducted the same type of case study of the Japanese market. The 

first section of that chapter examined the (foreign) supply side of gas producers, from 

the upstream and midstream parts of the gas value chain up to the Japanese LNG receiv-

ing terminals. Gas is very important especially in power generation in Japan. The major 

players on the exporting side were introduced. Important GECF suppliers include Bru-

nei, Indonesia, Malaysia and Qatar. Important non-members are Australia and the Unit-

ed States. The case study showed that a considerable proportion of the price-cost margin 

is explained by producer collusion and anti-competitive practices. Subsequently, exist-

ing evidence and patterns of cooperation among Japan’s suppliers were analysed. This 

demonstrated that cooperative activity occurs across almost all levels both in terms of 

depth of cooperation and venue but is somewhat less pronounced than in the Turkish 

case. The final part of the chapter discussed the economic inefficiencies and welfare 

losses that are the result of market power and high natural gas prices in Japan. 

Chapter 6 contained the hypothesised ‘negative’ case study of the German mar-

ket. The first section of that chapter examined the supply side of Germany’s foreign gas 

suppliers. As the ‘negative’ case, Germany has only one GECF supplier, Russia. The 

other suppliers include Denmark, the Netherlands and Norway. The case study showed 

that producers achieve only the equilibrium of failed cooperation, i.e. the non-

cooperative oligopoly outcome, but not a conduct parameter outcome that indicates col-

lusion. Market power among Germany’s suppliers is still considerable. This is mainly 

due to Russia’s dominant position and due to the complex and anti-competitive struc-

ture of the domestic market. 

Chapter 7 compared the quantitative and the qualitative results of the three pre-

ceding case studies and discussed how this research can contribute to our understanding 

of gas markets, international cooperation and commodity cartels more generally. It 
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pointed out that neither market concentration nor elasticity of demand is correlated with 

market power across the three cases. I find that the CPM outcome is the only indicator 

that is actually positively correlated with market power; hence it is a better explanation 

of market power than the two traditional measures. The chapter also emphasised the 

connection between economic wealth and political power giving examples of Russia 

and Indonesia. The Russian case showed how energy rents can weaken and strengthen 

regimes. Hence rent-seeking, e.g. through GECF cooperation in gas markets, and politi-

cal power are closely connected. Another important insight is the finding that the GECF 

as an organisation with a weak degree of institutionalisation is still able to achieve posi-

tive cooperative outcomes due to a conducive market structure 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 favouring cartelisation and the 
GECF members’ determination to protect and increase economic rents 

earned from gas exports, collusive and openly cooperative producer con-
duct is expected to be an important explanatory factor for the producers’ 

market power in consuming markets dominated by GECF suppliers. 

 

The results from the conduct parameter model in each of the case study chapters con-

firm the hypothesis. Figure  8.1 is reproduced from Chapter 7 and shows the producer 

conduct is most collusive in Turkey (at 1.36 out of 2.05 far above the non-cooperative 

oligopoly outcome at 1). Moreover, collusion also plays a fairly important role with an 

average result of 2.8 out of 6.81 in Japan with producer conduct significantly above the 

non-cooperative outcome. The only CPM result showing an outcome of approximately 

1, i.e. the non-collusive level is to be found in the German case.  
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 Given similar circumstances in terms of structural conditions—in all markets 

supply is concentrated among only a few players and demand tends to be inelastic—the 

producer conduct is the only factor correlated with the degree of market power being 

exercised in a market.1 That is, there is both a higher degree of market power and collu-

sion in the Japan and Turkey cases, but in Germany—where collusion is not a signifi-

cant factor—the degree of market power is lowest.  

 

Figure  8.1: Spectrum of Possible and Actual Conduct Parameter Outcomes2 

(Averages for 2006, 2007 and 2008) 

 

 
 

 

8.2.2. Second Hypothesis 

Cooperation and its influence in terms of achieving high economic 
rents are expected to be specific to the GECF member states and not a 

general phenomenon among all producers. 

 

The discussion of the first hypothesis above shows that suppliers in Turkey and Japan 

surpass the German outcome—the “equilibrium of failed cooperation”3—and achieve a 

                                                 
1 There was no clear and consistent relationship between market power on the one side and inelastic de-

mand and market concentration on the other side. Figure 1 in chapter 7 shows the degree of market 
power for each case.  

2 Chart: author; data: from case study chapters. 
3 I thank Professor Duncan Snidal at Nuffield College, Oxford for this suggestion. He pointed out that the 

non-cooperative oligopoly result is often also called an outcome of failed cooperation. 
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degree of collusion.4 Given similar circumstances in all cases, but different outcomes, 

one may infer that the GECF successfully facilitates cooperation and collusion in those 

markets in which GECF members dominate supply. However, collusion in the Japanese 

and Turkish cases could take place among not just GECF members, but among all pro-

ducers. To confirm the second hypothesis, one must corroborate that collusion is specif-

ic to the GECF members (and does not include non-GECF suppliers). The evidence pre-

sented in case study chapters 4 and 5 on Turkey and Japan show exactly that.  

There is a significant price differential between members and non-members of 

GECF, which points to the ability of GECF suppliers to achieve higher prices and con-

firms the second hypothesis. In contrast, supplying countries that are not part of the 

GECF, e.g. Australia and the United States in the case of Japan and Azerbaijan in the 

case of Turkey, charge significantly lower prices than those within the GECF. At the 

same time their marginal cost of production is higher (that is true in the case of the US 

and Australia). Non-GECF members charge lower prices while incurring a higher mar-

ginal cost of production. That shows that collusive conduct as evidenced in the CPM 

results is not a general producer phenomenon, but is specific to the GECF member 

states. 

8.2.3. Third Hypothesis 

The GECF has influence on cooperative outcomes despite a low level of 
institutionalisation. This is hypothesised to be the case for two reasons. 
First, it is due to the member countries’ political commitment to the co-
operative policies (instead of a higher degree of institutionalisation) as 
it secures economic rents and political power. Second, the GECF, un-
like other cartels, faces less severe internal procedural challenges such 

as cheating. 

                                                 
4 Selecting cases on the independent variable, cooperation, helps determine the significance of the GECF 

in another way too. Had producers that supply the German market colluded anyway (despite the ab-
sence of GECF-led cooperation), it would shown quite clearly that GECF may be rather unimportant 
in the other cases. 
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As the literature review pointed out, the degree of institutionalisation of an international 

organisation is often considered to be an important determinant of the cooperative effec-

tiveness of the organisation. Therefore, the GECF’s influence on cooperative outcomes 

seems to be at odds with the conventional view that higher degrees of institutionalisa-

tion lead to more effective cooperative outcomes. There are two possible explanations 

for this. The first one is that the GECF achieves cooperative effectiveness by focusing 

on a joint commitment to policy integration rather than on institutionalisation especially 

by concentrating on low-cost measures such as the exchange of information and data.  

Another reason was also discussed in greater detail in chapter 7: the absence of 

collective action problems usually faced by cartels such as cheating and defection. 

Normally, it is in almost all cases individually rational for members to defect from the 

cartel’s agreements5, but collectively it is irrational.6 I find that structural reasons, e.g. 

the rigid structure of regional gas markets, help reduce these collective action issues. If 

fewer difficult and costly internal cartel problems have to be addressed, a weaker organ-

isation with lower degrees of institutionalisation can be effective too. Section 5 in Chap-

ter 7 provides specific examples from the case studies showing how issues of cheating 

and detection are less severe both in the short- and long-run.  

 

8.2.4. Fourth Hypothesis 

Cooperative effectiveness of the GECF is expected to be facilitated by a 
joint background of cooperative and institutional experience in other 

associations such as OPEC. 

 
 

                                                 
5 In order to increase one’s own revenues. 
6 Because it reduces the total revenues of the cartel. 
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As Krasner,7 Mingst8 and others suggest, prior cooperative and institutional experience 

among cartel members may contribute to better cooperative outcomes. An analysis per-

formed in chapter 7 shows that more than half of all GECF members have been mem-

bers of OPEC as well. This previous institutional experience facilitates cooperation 

within the GECF and is another credible explanation for its effectiveness. Moreover, 

further examinations reveal that almost all non-GECF members (which were studied in 

the three case studies of this thesis)—Australia, the Netherlands, Norway and the US—

are all members of the International Energy Agency,9 an organisation founded in re-

sponse to OPEC’s cartelisation efforts in the 1970s.10 At the same time, none of the 

GECF members are members of the IEA. 

8.2.5. Fifth Hypothesis 

Cooperation is also hypothesised to be facilitated because GECF mem-
bers share the objective of short-term revenue maximisation from gas 
exports, whereas non-GECF suppliers focus on other aims, e.g. long-
term revenue maximisation or competitive markets with marginal cost 

pricing. 

 

 
Generally resource holders aim to extract the highest possible value from selling their 

product. However, there are various approaches to this depending on a supplier’s time 

horizon. The approach of leading GECF members such as Algeria and Russia11 has 

been described as being focused on the maximisation of revenues in the short run. Other 

members such as Egypt have been vocal in this debate as well. As described in the case 

studies GECF members went back and forth between pricing mechanisms – advocating 
                                                 
7 Krasner, “Oil is the Exception”, p. 75. 
8 Mingst, “Cooperation or Illusion: An Examination of the Intergovernmental Council of Copper Export-

ing Countries”, p. 265. 
9 Except for Azerbaijan, which has only started exporting gas since 2007. 
10 IEA website, http://www.iea.org/about/membercountries.asp. Accessed on 25.07.2011. 
11 Jonas Graetz, “Nationale Ressourcen im globalen Kontext: Zur Internationalisierung russischer Öl- und 

Gaskonzerne”, Russland-Analysen Nr. 217, Freie Universität Berlin, Osteuropa-Institut, 25 March 
2011, p. 12. 
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spot pricing when this promised higher profits (at least in short-term) and few years lat-

er they switched their preference back to oil-indexation (see discussion in both Turkey 

and Japan chapters). Evidence of such opportunistic behaviour is more consistent with 

short-term maximisation of value rather than a sustainable long-run approach and con-

firms the hypothesis that similar objectives among GECF members foster cooperation 

success. A focus on the short run could have numerous causes, which were described in 

chapter 7. The same chapter also discusses the strategies of non-GECF, which are 

markedly different from those in GECF.  

8.2.6. Sixth Hypothesis 

The regional nature of the relationship between exporting and import-
ing countries and the limitations of fixed infrastructure are expected to 

produce more effective cooperative outcomes. 

 

Pipeline infrastructure is fixed and tends to limit markets to their respective regions. 

Such a limitation could be another reason favouring collusive conduct and hence the 

exercise of market power. However, this hypothesis is the first and only one so far that 

is not supported by the evidence. Chapter 7 compared the Turkish and German case 

studies, where there are fixed pipelines, with the Japanese case, where it is at least in 

principle possible to diversify the supplier base by obtaining geographically flexible 

LNG cargos. The result was that in Japan (where flexible LNG suppliers are possible), 

the degree of market power as evidenced by the mark-up over marginal cost is highest. 

This finding, although contradicting the hypothesis, is not very surprising. Japan also 

uses long-term contracts that are similar to the ones used for pipeline deliveries to Ger-

many and Turkey. It is not the fixed infrastructure, but the nature of the contracts that 

limits flexibility and creates fixed consumer-supplier relationships. Despite attempts to 

introduce shorter-term contracts by Japanese (and a whole range of other) buyers, the 
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suppliers oppose such shorter-term contracts. Long-term contracts, as the discussion in 

the case study chapters showed, are an artificial market entry barrier that is vigorously 

defended in particular by GECF members.  

 

8.2.7. Seventh Hypothesis 

Cooperation within the GECF works despite the absence of a prepon-
derant player (or hegemon) often needed in cartels to bear a dispropor-
tionate share of the various economic and political costs of cooperation. 

This is hypothesised to be the case due to structural conditions in the 
gas market that are both conducive to cartelisation and alleviate (pro-

cedural) collective action problems at the same time. 

Moran explains the important “role of the preponderant player(s), who take a long-term 

view, cushion shocks, accommodate free riders, and generally bear a disproportionate 

share of the costs of maintaining the stability of the [cartel] system. They provide a pub-

lic good (that is, a public good from the point of view of the oligopoly) which otherwise 

would be undersupplied and without which the short-term self-interest of the individual 

members would be likely to prevail.”12 In the cases no evidence of such hegemonic 

leadership can be found in the sense that there is no single supplier bearing a dispropor-

tionate amount of the costs of cooperation and operating the GECF. The largest mem-

ber, Russia, is supported by Iran and Qatar, which also contribute to funding initiatives 

and activities. “Specifically, Iran was commissioned to create a database of gas projects 

and contracts terms and conditions of all GECF members. […] [Moreover], “there was a 

study on new gas utilisations and associated costs, especially those related to LNG, to 

be undertaken by Qatar.”13 Finally, since cheating and defection are less crucial prob-

                                                 
12 Theodore Moran, “Managing an Oligopoly of Would-Be Sovereigns: The Dynamics of Joint Control 

and Self-Control in the International Oil Industry Past, Present, and Future”, International Organiza-
tion, vol. 41, no. 4, Autumn, 1987, p. 576. 

13 Hallouche, “The Gas Exporting Countries Forum: Is it really a Gas OPEC in the making”, p. 13. 
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lems among GECF members than in other cartels, hegemonic leadership may also not 

be required to facilitate cooperative outcomes. 

8.3. Substantive and Theoretical Contributions to the Literature 

This research has sought to make both substantive and theoretical contributions 

to the issues of gas market cartelisation, the study of the GECF and cooperation within 

natural resource cartels more generally. Substantively, the first contribution was to offer 

a better understanding of the GECF as an organisation and of the actions of its mem-

bers, in particular with regard to the exercise of market power. Different forms of coop-

eration among GECF members were examined in order to determine whether secret col-

lusion and open cooperation play an important role in explaining producers’ market 

power in highly import-dependent gas markets. The case studies and chapter 7 then 

provided a detailed examination of how and why such cooperative behaviour may or 

may not work. Given that natural gas is one of the most important sources of energy, a 

better understanding of cartelisation efforts and market power in gas markets can be 

considered a valuable substantive contribution. 

8.3.1. Important Substantive Issues 

The preceding section tested whether the hypotheses about gas producer cooper-

ation within the GECF were supported by empirical evidence and by the analysis per-

formed in this chapter. The GECF is not a traditional cartel with global reach, but it still 

manages to exercise market power in a number of gas markets which rely heavily on 

imports from GECF suppliers. This is the case despite the GECF’s weak degree of insti-

tutionalisation. The GECF’s cooperative effectiveness in terms of securing and expand-
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ing its member countries’ market power has a variety of reasons. First, there are condu-

cive structural conditions in gas importing markets favouring cartelisation. Second, the 

GECF uses somewhat unusual methods such as artificial market entry barriers (e.g. 

long-term term contracts negotiated in a non-transparent way) to secure their market 

power. Third, the GECF faces fewer and less severe internal procedural challenges that 

plague other cartels such as collective action problems, especially cheating and defec-

tion. These insights have so far not been part of the literature on political economy is-

sues in gas markets and hence it is hoped that they represent a substantive contribution 

to this specific literature.  

Further substantive issues are economic welfare and inefficiencies that are creat-

ed by market power. Since the GECF’s cooperative actions are in part responsible for 

retaining producers’ market power (or even for increasing it), the GECF does achieve its 

objective of continuing to extract economic rents at the expense of consumers. Moreo-

ver, this is not only a distributive issue as between consumers and producers, but also 

about the overall reduction of social welfare both in the short-run and in the long-run.14 

The GECF has hence a role in perpetuating a transfer of wealth from importers to ex-

porters as well as creating economic inefficiencies.  

There is also a climate change dimension to this. The GECF’s cooperative ac-

tions contribute to (already) high natural gas prices in Europe and Asia as the analysis 

demonstrated. The more expensive gas becomes, the less likely it is that power compa-

nies will switch from ‘dirty’ coal-fired power plants to cleaner gas-fired power genera-

                                                 
14 Machiel Mulder and Gijsbert Zwart, “Market failures and government policies in gas markets”, Paper 

no. 143, CPB Netherlands Bureau for Economic Policy Analysis, 23 February 2006, p. 13.:  
“Exercise of market power reduces total social welfare compared to perfect competition. [In] the short 

term, prices that are too high lead to static allocative inefficiency as, from a welfare point of view, too 
little gas is consumed (dead-weight loss). Productive efficiency may be compromised if, as a conse-
quence of distorted price levels, companies invest in techniques and gas production, use of storage and 
imports that would not be viable under full competition. If, due to reduced competitive pressures, 
there is too little incentive on parties to innovate, dynamic inefficiency may results. As a result, total 
welfare is below its optimum. 
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tion. Given that coal, gas and oil are among the most important sources of power gener-

ation, more expensive gas drives consumers away from gas, the cleanest hydrocarbon 

source, and hence contributes to increasing carbon emissions. This is particularly rele-

vant in Japan where carbon-free nuclear power is being scaled down and this nuclear 

capacity is likely to be replaced by coal and gas, with coal being the cheaper alternative. 

The more expensive gas remains, the longer it takes for switching from coal to gas to 

occur.15 There is at least an indirect link between gas pricing and climate change mitiga-

tion in the sense that cartelisation efforts among GECF members hinder efforts to re-

duce carbon emissions. 

Finally, the case studies showed that the in-depth examinations of the German, 

Japanese and Turkish gas markets have been fruitful not just in terms of shedding light 

on the GECF and gas producer cooperation. The case analysis also produced some in-

teresting case-related insights, especially in the Turkey case. A small contribution was 

hence made to the regional studies literature on the political 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 broader literature on cooperation and car-

telisation in commodity markets, is that a detailed, empirical approach such as the one 

used in thesis is sometimes more useful than the conventional and more abstract game-

theoretic analysis of cartels that are prevalent both in the IR as well as the economics 

literature. Not all international organisations comprising producers of natural resources 

                                                 
15 Many developed countries have started putting a price on carbon, making the dirtiest fossil fuel 

source—coal—driving up its price (which still remains below other sources though).  
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that wish to cooperate more closely are affected by traditional prisoners’ dilemma-type 

of collective action problems.  

One of the interesting insights from this research is that a detailed study of the 

empirical reality unveils factors that may either be overlooked in abstract analyses or 

are too specific or complex to be modelled. Domestic factors, in particular the influence 

of politicians as well as corruption were discussed in each case study. Political influence 

and corruption played a role in every case. Moreover, in Japan cultural factors were also 

considered to be important in terms of understanding why market power exists.16 

Moreover, the assumption that a strong degree of institutionalisation within the 

(cartel) organisation is necessary for positive cooperative outcomes can in some cases 

be wrong due to the nature of the specific market. Also, Milner’s insight that when it 

comes cooperation (or policy integration, which she uses interchangeably), the mem-

bers’ political commitment to joint policies can be a more important factor than the de-

gree of institutionalisation.  

Another insight regarding the study of market power and cartelisation is that the 

issue of ‘artificial’ market entry barriers17 and related tools such as pricing mechanisms 

remain understudied. These instruments are explicit cooperative policies of the GECF 

as the case studies showed. They were found to be an important explanation for the 

GECF’s ability to jointly secure and expand their market power. The use of these artifi-

cial market entry barriers may merit closer inspection in other markets to get a better 

understanding of cartelisation efforts and market power, especially when traditional 

concepts of cartelisation are less appropriate. Further and future study of these issues 

may yield some interesting and perhaps surprising results. 

                                                 
16 See chapter 5. 
17 Especially those barriers that are created and maintained by the producers. 
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8.4. Areas for Future Research and Outlook 

As the last section pointed out, the study of (artificial) market entry barriers should be a 

focus in the literature on producer cooperation and cartelisation. This factor, for exam-

ple, is not part of the conduct parameter method that was used in this thesis to measure 

producer conduct on the basis of two other important structural factors: market concen-

tration and elasticity of demand. The inclusion and formalisation of market entry barri-

ers in empirical measurement models such as the CPM remains a difficult challenge, 

but, if successful, could help economists and political scientists alike in their effort to 

better understand cartelisation and cooperation.  

The GECF itself and gas producer cooperation more broadly remain topical and 

indeed are likely to become more important in the future as natural gas becomes an ever 

more important source of fuel. As energy market expert Daniel Yergin argued: “[an] 

association of some kind among LNG exporters is likely.”18 That of course points to-

wards cartelisation efforts on a global scale, i.e. in the way that OPEC has been operat-

ing since the 1970s. So perhaps the collective action problems facing OPEC and other 

cartels may come to haunt the GECF in the coming years and decades too, as LNG 

helps globalise gas markets. Concerning the near future, others have speculated as well 

about the role of the GECF. 

 

The GECF [appears] to be geared towards the regulation and coordination of 
long-run investments, which may—with the emphasis on ‘long-run’—
determine a certain level of gas supply, traded either in long- or short-term 
contracts. Besides sharing information, the mechanisms for further coopera-
tion in the GECF […] can consist of the following: (1) limiting flexible sup-
plies (on a short-term basis); (2) coordinating capacity expansions; (3) coordi-
nating pricing regimes in contracts; (4) sharing the economies of scale by de-
veloping their resources together. In this respect, national gas firms can reduce 
long-run competition in pricing through overcapacity as they jointly sell out-

                                                 
18 Daniel Yergin and Michael Stoppard, “The Next Prize”, Foreign Affairs 82, no. 6, 2003, p. 121. 
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put in multiple markets; (5) market division of regional and sub-regional mar-
kets is a possibility for long-run pipeline and LNG flows.19 

 

Moreover, the issue of institutional strength remains in question. “Whether these 

developments will progress further into institutionalisation depends on a number of fac-

tors, including the financial and organisational capabilities of firms involved, the level 

of cheat behaviour and overall gas market conditions.” Or, given changing market struc-

tures, will the GECF be able to achieve favourable cooperative outcomes in the future 

despite a low degree of institutionalisation? 

Figure  8.2: Historical and Forward Prices of Natural Gas in different regional Markets20 

 

 

 

                                                 
19 Tom Smeenk, “Russian Gas for Europe: Creating Access and Choice Underpinning Russia’s gas export 

strategy with Gazprom’s infrastructure investments”, PhD Thesis, University of Groningen, 8 July 
2010, p. 359. Accessed 2 July 2011: http://dissertations.ub.rug.nl/. 

20 Andy Williamson, “The Outlook for Traded Gas Markets in Europe”, Presentation by Gazprom Mar-
keting & Trading Limited at Gas Trading & Contracting Day (EFET), Gastech 2011 Conference, 22 
March 2011. 
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In the near future, gas markets expect that in highly import-dependent markets in 

continental Europe and in East Asia producers will be able to hold on to their market 

power as Figure  8.2 shows. The prices in Germany (representative for continental Eu-

rope) and in Japan (representative for East Asia) are three to four times high than those 

in the United States at the Henry Hub. This is despite the fact that US producers’ mar-

ginal production costs are higher than those of the suppliers delivering to the German 

and Japanese markets.   

The uncertainties regarding future developments are numerous. On the supply 

side, the production of gas from unconventional sources21 was dramatically expanded in 

especially in the United States after 2008 as a result of improved production technolo-

gies. That (and slower demand) lead to a dramatic fall in the US gas price. Comparable 

developments (regarding the expansion of the unconventional reserve base) may happen 

in China, where shale gas is expected to plentiful, and elsewhere. Hence while the sup-

ply side is uncertain, there are promising prospects for increased gas production outside 

the GECF. Unconventional gas production in until recently unexpected places could 

have dramatic (negative) effects on the GECF and the prospects for further cartelisation.  

On the demand side, one can observe that demand has recovered as of 2011 

from the recent slump after the 2008 economic and financial crisis. In fact, strongly 

growing demand in China and the political decisions to phase out coal and nuclear pow-

er in parts of the world will likely lead to drastically higher demand for the main alter-

native fuel: natural gas. To what extent this prediction of rising demand may impact the 

ability of GECF member countries to collude and cooperate remains an open question 

and many scenarios are possible. 

                                                 
21 Such as shale formations (often just called “shale gas”) or from coal-bed seams. 
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The future of natural gas, the GECF and the prospects for international coopera-

tion will remain exciting areas of research individually, but also—and especially—when 

considered in connection to each other. This thesis sought to bring together theories 

from political science and economics with the empirical reality of natural gas markets to 

achieve a better understanding of both. It is hoped that this first effort will be followed 

by further studies in these important areas of research. 
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