2. Theory and Methodology

2.1 A Historical Approach to Energy Security

Approaches to and definitions of energy security have changed during the course of
the last century. Without a doubt, the historical turning point when energy security
entered the policy and academic arena was Great Britain’s switch from (domestically
produced) coal to (imported) oil as the main fuel for the Royal Navy at the begin-
ning of the 20t century.®® This was a fundamental change owing to technological
progress, and other nations, such as Germany, followed the British example even
before the outbreak of the First World War. Thus, the supply of oil for the military
became a vital strategic interest for industrialised countries. Although at that time
most of them could still obtain oil from their colonies, potential occupations of oil
fields or attacks on oil supply infrastructure posed a new threat to national security.
In his famous book The Prize: The Epic Quest for Oil, Money and Power (1991), Daniel
Yergin illustrates this by analysing the World War II battles between Nazi Germany,
Japan and Mussolini’s fascist Italy against the Allies in the Middle East, the Cau-
casus, Romania, and the Pacific. Yergin vividly highlights the driving force behind
the military actions and identifies the control of oil resources in those oil-rich re-
gions as a central strategic objective of the conflicting powers.%

In the 1950s and 1960s the importance of oil for developed countries in-
creased. Oil now was not only a vital resource for the military but also used in many
other spheres of society, such as transportation, heating, electricity production and
industry. Oil was given preference for being cleaner and cheaper than coal and — at
a time when coal miners’ strikes were the order of the day in the USA and Europe —
it also appeared to be more secure than coal. Concerns about the availability of oil
did not arise, although it was the period of decolonisation and most consuming
countries had to import their oil needs from politically independent nations. As the
economies in the industrialised world still had to recover from the economic down-
turn following the war, oil seemed to be abundantly available.”

The supposed security of oil supply lasted until the beginning of the 1970s.
On October 17 1973, members of the Organisation of Arab Petroleum Exporting
Countries (OAPEC, consisting of the Arab members of OPEC, and Egypt, Syria
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and Tunisia) announced a total embargo on all oil deliveries to the USA. The posted
price of oil was raised by 70% and production was cut by 5% from September’s
output. The oil ministers of the OAPEC countries, moreover, threatened with
further production cuts in 5% increments if their economic and political objectives
were not complied with. The embargo, which initially had been a reaction to the US
supportt for Israel during the Yom Kippur War, was gradually extended to Western
Europe and Japan. It lasted until March 1974. For the first time in history, the “vi/
weapon” had been used and the consequences were severe. A recession hit the US
and Europe and, more importantly, the Western world became aware as never
before how much its economic and military power had become dependent on o0il.”!

Before the oil crisis of the early 1970s, the US and Britain had focused on
projecting military and political power to oil-producers in the Greater Middle East
(including Iran).”> A striking example of this is the Anglo—Iranian crisis of 1951.
When Iran’s new democratically elected Prime Minister, Mohammed Mossadegh,
moved to nationalise the country’s oil reserves, in which the Britain had stakes,
Winston Churchill refused to negotiate with Iran and imposed economic sanctions
against the regime in Teheran. At the same time, London considered a war to solve
the conflict and pressured other nations, above all the US under President Harry S.
Truman, not to cooperate with Iran. Truman first took a neutral stance and, al-
though he became increasingly suspicious of Mossadegh, he sought to mediate
between the two parties until the end of his term in office. In January 1953, how-
ever, Dwight D. Eisenhower followed Truman as President and in August of the
same year, a US-sponsored coup d’état sealed Mossadegh’s fall and ended the crisis
with force.”? Being more receptive than Truman of the CIA’s concerns that Iran
could turn to Moscow to stabilise its economy, Eisenhower had decided against
further diplomatic negotiations.”

After the oil crisis of the 1970s, the projection of economic and military
power alone no longer appeared sufficient to guarantee secure oil supplies. As a
response to the 1973 oil embargo, the Organisation for Economic Cooperation and
Development (OECD) established the IEA. The prime goal of the organisation is
to help its members to coordinate collective response mechanisms for disruptions
in oil supplies (e.g. through strategic reserves) and to facilitate the development of a
liquid global oil market.” Since the mid-1970s, furthermore, policy makers in oil-
importing countries increasingly shifted focus toward the expansion of domestic oil
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production, the improvement of energy efficiency and the replacement of oil in heat
and power generation by gas and nuclear energy.”

Nevertheless, it took only a few years until the oil market was shaken
again, this time by the Iranian Revolution of 1979 and the beginning of the Iraq—
Iran War in 1980. Following the protests against Shah Mohammad Reza Pahlavi
and Ayatollah Khomeini’s rise to power, Iranian oil production fell by 76% from 6
mb/d to 1.6 mb/d in April 1979.77 Moreover, after a long history of border con-
flicts, its neighbour Iraq invaded Iran in September 1980. On the one hand, the
Iraqi leadership feared an insurgency of the long-suppressed Shia majority in the
country as a consequence of the Iranian revolution. Yet at the same time, Baghdad
attempted to take advantage of the political upheaval in Tehran and to achieve a
predominant position in the Gulf region. The consequences of the conflict for the
oil industry were severe. The combined oil production of the two countries fell by
87% from 7.5 mb/d in November 1979 to 1 mb/d in November 1980. Thus, global
crude oil production at the end of 1980 was 10% lower than one year before and
the nominal price for crude oil more than doubled, from USD 14 in 1978 to USD
35 per barrel in 1981.78

Oil-importing countries reacted to the crisis by once again encouraging
Western producers, such as Canada, the United Kingdom and Norway, to expand
their production capacities. Furthermore, in January 1980, the United States pro-
claimed the Carter Doctrine, which stated that the US would “use wilitary force if
necessary to defend national interests in the Persian Gulf.”" The policy explicitly referred to
the free movement of Middle Eastern 0il.80

Following the turbulent 1970s, however, the 1980s were in fact years of
“abundant energy” 8! The first half of the 1980s was characterised by a recession in the
OECD countries. Global demand for oil fell from 63.1 mb/d in 1980 to 60.1 mb/d
in 1985 (a drop of 5%),%? whilst at the same time new oil production capacity went
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on stream, for instance, in Alaska, Mexico, the North Sea, Egypt and Malaysia.®? In
order to defend its official price, OPEC reacted to these developments by reducing
its oil production significantly in the first half of the decade. Saudi Arabia’s oil out-
put fell from 10 mb/d in August 1981 to 2.3 mb/d by August 1985. In late 1985,
however, Saudi Arabia found itself constrained to give up its role as swing producer
and to increase production again. The country made an aggressive move to increase
its market share and introduced a netback-pricing concept that tied the price of
crude oil to the price of refined petroleum products. Thus, it guaranteed specific
margins to refiners and transferred risk from oil importers to the producer.8* Con-
sequently, other OPEC members followed the same path and introduced netback-
pricing arrangements in order to counteract substantial declines in revenues. The
result was a glut in global oil supplies. The price for OPEC crude oil fell from USD
23.29 in December 1985 to USD 9.85 in July 1986, whilst the price of oil from non-
OPEC producers followed the same trend.?> The WTT price, for instance, fell from
USD 64.07 in December 1985 to 23.97 in July 1986.86

The relaxed situation in the market lasted until 1990, when crude oil and
product prices saw a sharp increase for the third time in 17 years. As a reaction to
Iraq’s invasion of Kuwait, the UN approved an embargo on crude oil and products
from either country and the global oil price rose from USD 16 per barrel in July to
more than USD 36 per barrel in September 1990. Concerns about the replacement
of Iraqi and Kuwaiti oil did not last long, however. An increase in production from
other OPEC members, non-OPEC countries in Central America, the Far East, and
the USA offset the oil supply shortfall, which amounted to 7% of global supplies.
Saudi Arabia and Iran also released additional stocks and the global price for crude
oil — after peaking in October 1990 — dropped to pre-crisis level at the end of the
year.87

Between 1990 and 1997, global oil consumption increased, mainly owing
to the growing US economy and the booming Asian Pacific region. In 1994, never-
theless, the inflation-adjusted global oil price reached its lowest level since 1973.
The slight recovery of the oil price, which could be observed between 1994 and
1997, came to a rapid end with the onset of the Asian financial and economic crisis
in 1997. The oil price dropped to about USD 15 per barrel and thus reached its
lowest level since 1970.88
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In retrospect, it becomes evident that the 1980s and 1990s were years of excess
global oil supplies. It was not least for this reason that the energy policy focus in the
developed world moved away from concerns about physical supply disruptions to
privatisation, liberalisation and competition during this period (see below).8?

At the beginning of the 21 century, however, traditional energy security
fears arose again, as the oil price more than doubled within five years and reached
50 USD at the end of 2004. In the second half of the decade, the price more than
doubled and rose above 100 USD per barrel. According to Helm, this development
was due to a variety of factors, which include “asses sweating of refineries and infrastruc-
ture in the 1990s, low investments in new exploration and production (EC>P), the continued
economic boom in the USA [...] and the increased demand from China and the Far East.”° In
addition, the global transport sector, which still is almost entirely dependent on oil,
has been growing since the turn of the millennium and increasing market specula-
tions have fuelled oil price volatility.”! Against this backdrop and the depletion of
oil reserves in OECD countries, secutity of supply re-emerged as a major policy
concern in Europe and the US.%2

Last but not least, insecurity has been fuelled by the peak oil theory of
Marion King Hubbert, who predicted that global oil production would peak around
the turn of the millennium. In his book Nuclear Energy and Fossil Fuels (1956), Hub-
bert predicted US oil production to peak in 1970 and global oil production to peak
or plateau around the turn of the millennium. Hubbert’s proposition was that once
half of the reserves of an energy resource are depleted, the production would go
into itreversible decline.?> Whilst the ‘Peak Oil Theory’ received much attention and
support from energy analysts between about 1990 and 2010, the unconventional oil
and gas boom in North America has considerably discredited it in recent years. The
IEA’s 2012 World Energy Outlook, for instance, expects a net increase of global oil
production from 87.4 mb/d in 2011 to 99.7 mb/d in 2035, entirely driven by un-
conventional oil. Irrespective of whether or not the global oil production has al-
ready peaked or will peak in the future, debates on resource scarcity have contri-

89  Helm, D., The Assessment: The New Energy Paradigm’, Oxford Review of Economic
Policy, Vol. 21, No. 1, <http://www.dicterhelm.co.uk/sites/default/files/ TheNewEne
rgyParadigm.pdf>, p. 2, accessed 4 Sep 2013.

90  Ibid.

91  See: Abdolvand, B., Liesener, M., ‘Was treibt den Olpreis?’, Welt Trends — Magazin fiir
internationale Politik, Potsdam, Mar/Apr 2009, 93-103.

92 Ibid.

93 Hubbert, M., K., ‘Nuclear Energy and the Fossil Fuels’, Publication 95, Shell Develop-
ment Company, Exploration and Production Research Division, Houston, Jul 1956,
<http:/ /www.hubbertpeak.com/hubbert/1956/1956.pdf>, accessed 4 Sep 2013.



46 2. Theory and Methodology

buted to the re-emergence of the energy security issue in the policy arena and in
academic discourses.”* Or, to use Daniel Yergin’s words:?

over whether there will be sufficient resources to meet the world’s energy requirements in the decades ahead.

[ in the background [of energy security concerns| — but not too far back — is renewed anxiety

With the increasing importance of natural gas for the economies in industrialised
countries since the 1970s, however, energy security concerns today also extend to
natural gas. Over the last decade, concerns about the high gas import dependency
have been a driver for new policy approaches to gas supply security in Europe.
After repeated supply disruptions of Russian gas to the EU and the Kremlin’s po-
litical interventions in Gazprom and Yukos, which undermined hopes that Russia’s
resources could be developed largely by private investors, the EU fostered new
strategies and policies to address gas security (see Chapter 3).%

Energy exporters, however, have also changed their view of the issue en-
ergy security. Since the 1980s, numerous academic publications have addressed the
interconnection between natural resource abundance and poor economic growth.?”
In 1993, Richard Auty described the phenomenon that states who possess a large
natural resource base often tend to be less developed than states that depend on
other revenue sources for national development as “esource curse.”® Since then, the
awareness for the negative effects of the disproportionately high dependence of an
economy on revenues from the export of resources has sharpened. On the one
hand, the reasons for the resource curse have been discussed extensively. Attempts
to explain it include the “Dutch disease,”® revenue volatility owing to swings in the
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global commodity markets, general mismanagement of resources, as well as insta-
bility of institutions and corruption.'

On the other hand, energy exporters worldwide have paid increasing atten-
tion to demand-side and price security over the last decade. Success in diversifying
away from resource revenues, however, varied strongly from country to country.!%!

2.2 Defining and Examining Energy Security: Methodological Challenges

Along with new challenges and emerging risks in the realm of energy policy, the
attempts at a definition of energy security have also changed over time.'%? In 1988,
however, Daniel Yergin provided an approach, which is regarded as the traditional
definition of energy security:!0

The objective of energy security is to assure adequate, reliable supplies of energy at reasonable prices and in
ways that do not jegpardize major national values and objectives.

Along the same lines as Yergin comes the most commonly cited approach to energy
security, the ‘4 A’s of Energy Security,” introduced by the Japanese Asia Pacific En-
ergy Research Centre (APERC) in 2007. In its study ‘A Quest for Energy Security
in the 215t Century’, APERC defines energy security as follows:!04
[-..] the ability of an economy to guarantee the availability of energy resource supply in a sustainable and timely
manner with the energy price being at a level that will not adversely affect the economic performance of the econ-

onmy.

APERC, furthermore, identifies five central factors that must be taken into account
when analysing energy security issues:!0

(1) the availability of fuel reserves, both domestically and by external suppliers;
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(2) the ability of an economy to acquire supply to meet projected energy demand;

(3) the level of an economy’s energy resource diversification and energy supplier diversification;

(4) accessibility to fuel resources, in terms of the availability of related energy infrastructure and energy trans-
portation infrastructure ;

(5) geopolitical concerns surrounding resource acquisition.

Echoing this approach, which delineates various dimensions of energy security,
recent literature on energy security has focused on the 4 A’s: “availability (geological),
accessibility (geopolitical), acceptability (environmental and social) and (economic) affordability of
energy security.”% Although IEA’s current definition of energy security in particular
emphasises the economic cost and physical availability of energy, it also builds upon
the factors shaping APERC’s 4 A’s approach. IEA defines energy security as “Zhe
uninterrupted physical availability at a price which is affordable, while respecting environmental
concerns.”””

The classification of energy security concerns into different dimensions of
energy security — as compiled by APERC and the IEA — is the result of the historic
discourses on energy security. Based on the analysis of those discourses, Cherp and
Jewell identify “%hree distinct perspectives” on energy security, namely those of “sover-
eignty”, “robustness” and “resilience.”08

Well into the late 20 centuty, accessibility has been at the centre of the en-
ergy security debates and policy approaches. In the first half of the century, the
significance of access to energy resources derived from the strategic importance of
oil for the military. After World War II, the use of oil in heating and electricity
generation as well as transportation and industrial production placed even higher
importance on the resource. For the industrialised countries of the OECD, oil
became a vital resource of national interest. International relations in the 1960s and
1970s, at the same time, were charactetised by bloc formations (OPEC, OECD,
etc.) and increasing energy security concerns following the Yom Kippur War and
the Iranian Revolution. Against this backdrop, theories from political science
(international relations, global governance, etc.) dominated academic and political
discourses on oil supply security. The resulting analyses largely focused on geo-
political questions related to power balances and alliances between nation states as
well as structures and mechanisms to control the exploitation of fossil energy sour-
ces.!®” Other studies focused on non-state actors, international institutions and
regimes, as well as interdependencies between nation states or, in particular, the

106 IEA, ‘The IEA Model of Short-term Energy Security (MOSES) Primary Energy Sour-
ces and Secondary Fuels’, 2011, p. 9, <http://www.ica.org/publications/freepubli
cations/publication/name,20557,en.html>, accessed 4 Sep 2013.

107 1Ibid.

108  Cherp, A., Jewell, J., “The three perspectives on energy security’, 2011, pp. 1-11.

109  Ibid; See, for instance: Klare, M., ‘Rising Powers, Shrinking Planet: the New Geopolitics
of Energy’, Metropolitan Books, New York, 2008; Miiller-Kraenner, S., ‘Energy Security:
Re-measuring the World’, Earthscan/James & James, London and Stetling, 2008.



2.2 Defining and Examining Energy Security: Methodological Challenges 49

consequences of import dependence for national security.!'” Indeed, on an overall
basis, the scholatly debates of that time were firmly rooted in the tealm of the social
sciences and revolved around a “sovereignty perspective” or, more specifically, the ques-
tions of: sovereignty over energy resources, sovereignty over institutions and
mechanisms to control these, as well as the sovereignty to react to energy security
threats potentially posed by terrorism, embargoes, and unreliable energy producers
in general. Against this backdrop, this approach to energy security suggests that
efforts to switch suppliers and/or to diversify supplies should be made whenever
political, economic or military powers cannot be directly exercised over energy
resources ot systems.!!!

Then again, in the energy-rich 1980s, supply concerns were replaced by
concerns about the (technical) availability of resources and the vulnerability of en-
ergy systems. Energy security had become “quantifiable”. As described above, the
scientific focus on energy security broadened at that time, with engineers discussing
the threats and risks related to failures of technologically complex and sophisticated
energy systems, obsolete infrastructure and the general finiteness of resources.
Moreover, against the backdrop of the partial core meltdown at the Three Mile
Island nuclear power station in the USA in 1979, and the Chernobyl disaster of
1986, infrastructure vulnerability studies abounded, whereas (geo)political analyses
of energy disruption risks faded into the background.!'? At the same time, the
awareness of resource depletion raised new risk-minimisation strategies, such adopt-
ing safer technologies and switching to more abundant energy resources, were dis-
cussed.!? This contributed to the emergence of the third commonly described
dimension of energy security, environmental and social acceptability. Nonetheless, it
took until the 2000s for environmental concerns to be included in energy security
definitions.!™ Cherp and Jewell describe the change in the perception of energy
security that resulted from the 1980s as the “robustness perspective.” 15
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A consequence of this broader view of energy security was the introduction of
policies that include extensive security provisions and standards, for example, for
backup generation capacities, early warning and load distribution systems.!16

The third stream of thinking on energy security emerged, according Cherp
and Jewell, in the 1980s and 1990s. Following the move towards deregulation of
energy supply in many countries, inter alia in the USA and the UK, energy re-
sources were now viewed as a “warket commodity” rather than a “public good.” Within
this context, another shift in the scientific focus could be observed, this time to-
wards the economics of energy security. As a logical consequence, terms such as
“economic welfare”, “price” or, more precisely, affordability, were integrated into the
previously mentioned common definitions of energy security (see above). Cherp
and Jewell describe the risks and threats that may have an impact on the price of
energy resources as ‘Znherently unpredictable and uncontrollable” and as highly complex
owing to the “uon-linearity of energy systems, markets, technologies and societies.” They sum-
marise them under the general terms of “regulatory changes, unforeseeable economic crises
(or booms), change of political regimes, disruptive technologies, and climate fluctuations. 18 Ec-
onomists using complex system analyses mainly undertake the scientific investiga-
tion of these aspects.!’” It is, however, important to note that the objective here
cannot be the quantification of risk but rather the identification of generic features
of energy systems, such as flexibility, adaptability and diversity, which increase sys-
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