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Preface

Miguel Angel Ballesteros Martin
Brigadier General — Artillery. General Director of the Spanish Institute for Strategic
Studies (CESEDEN-Ministry of Defense)

Arturo Gonzalo Aizpiri
President of the Spanish Committee of the World Energy Council

For one further year we are pleased to present what we can consider the third
volume of “Energy and Geostrategy” with the firm conviction that the reasons
that led us to embark on this project are more valid than ever. Indeed, the evolu-
tion of the geopolitical context reveals itself, year after year, as a vector whose
understanding proves indispensable for the purpose of correctly interpreting
the energy scenario we are immersed in.

In this edition we have tried to include some issues which are interesting to
analyse, either because of the state of current affairs or because of the content
itself. Thus, the low level of oil and gas prices brings an unexpected variable
into play making it necessary to thoroughly analyse the geopolitical causes and
consequences. Also along these lines, we want to provide a geopolitical outlook
on the situation of liquefied natural gas (LNG) at global level. On the other hand,
the persistent Jihadist threat further complicates the world energy panorama
and brings to light the need to guarantee maritime routes used in world trade.
As on other occasions we also believe it is relevant to include the analysis of an
aspect with high impact on the development of society, such is the geopolitical
influence of the so-called “Water, Energy and Food Nexus".

We hope this new volume will contribute to keeping interest in questions that
are so relevant in today’s international energy and geo-strategic scenario, and
will be a useful tool for the people who use this collection in search of clues to
interpret those questions.



Miguel Angel Ballesteros Martin and Arturo Gonzalo Aizpri

Finally, we would like to thank the sponsoring companies - Cepsa, Enagas, Iber-
drola and Repsol - for the continued support and commitment, year after year,
that have contributed to the consolidation of this project.
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Introduction

Claudio Aranzadi

The publication “Energy and Geostrategy 2016”

This new edition of “Energy and Geostrategy” comprises four articles dealing
with issues that bear a fundamental relationship with the supply of hydrocar-
bons: “Geostrategic Overview of Energy Maritime Routes” (Gonzalo Sirvent),
“The Impact of Jihadism on the Energy Sector” (Ignacio Fuente), “Oil Prices and
Geopolitics” (Raul Cardoso) and “Geostrategy of Liquefied Natural Gas (LNG)”
(Enrique Locutura). The publication is completed, following the same lines as
the previous edition, with an article about a decisive factor in economic develop-
ment: “The Water, Energy, Food Nexus” (Mariano Cabellos and Lucila Izquierdo).

The attention paid to the geopolitics of hydrocarbons is justified. It is true that
global decarbonisation strategies in the fight against climate change will de-
mand throughout this century a strong reduction of the weight of fossil fuels
in the primary energy resource mix, which will lead to an inflexion in the pat-
terns of reflection concerning energy geopolitics. A world in which renewable
energies are the dominant primary energy source will permit a high degree of
self-sufficiency in terms of energy in all countries, transferring the emphasis
on energy security requirements from the guarantee of an external supply of
fuels to an efficient domestic management of a more widely electricity-based
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and carbon-free intensive energy system. This gradual change in perspective is
already now under analysis in the so-called “geopolitics of renewable energy”.’

Nevertheless, this paradigm change which affects the restrictions entailed by
energy security on the strategies of the different players operating in a global
framework (companies or states) and the qualitative change in direction that
this could entail in energy policies, diplomatic action and defence policies, will
require a very long term to actually materialise. For 2040, in a scenario com-
patible with an increase in temperature no greater than 2°C compared to the
pre-industrial period, the International Energy Agency? forecasts a weight of
fossil fuels in the global demand for primary energy of 60% (16% coal, 22% oil,
22% natural gas); the world demand for oil is expected to reach 74.1 mb/d (83.4
mb/d including bio-fuels) and for natural gas is expected to remain at 4,000 bcm.
These figures indicate that during the first half of the 215 century the supply of
hydrocarbons will continue to be a central geostrategic factor and special em-
phasis must therefore still be placed on it in all geopolitical analyses of energy.

In this sense, the article by G. Sirvent (“Geostrategic Overview of Energy Mar-
itime Routes”) tackles an essential factor in the global security for the supply
of hydrocarbons (gas and oil): the guarantee of free maritime transit. G. Sirvent
provides a detailed description of the specific structure of maritime transit of
hydrocarbons, the current routes of oil and methane tankers and their foresee-
able evolution. He analyses the strategic importance and the risks and threats
that affect the main focal or throttle points (“choke points”) in different places
around the globe, and examines the components of a global strategy of cooper-
ation aimed at guaranteeing acceptable standards of maritime security. All the
strategic challenges set out in the article by G. Sirvent will be valid in the mid
and long-term. As the figures published by the .E.A. indicate, the weight of hy-
drocarbons in the global demand for primary energy will continue to be high in
the long-term, even in the most demanding scenario of decarbonisation policy
considered by the Agency, and the inequality in the geographical distribution of
production and consumption centres will also continue. Of course the map of in-
ternational trade flows for hydrocarbons will keep being modified in accordance
with the geographical changes of production and consumption (e.g. the higher
importance of the Atlantic Basin as a production area and Asia as a consum-
er region), but the intensity of the maritime traffic of hydrocarbons will still be
high and the need to protect maritime security (and more specifically the “choke
points”) described in the article will still be a strategic priority, even though the
international cooperation strategies to guarantee free sailing, both in diplomatic
and military terms, could vary in accordance with the geopolitical changes and
modifications to energy geography.

' See, for example: D. Ssholten and R. Bosman (2013), “The geopolitics of renewable energy: a
new shift or landslide in energy dependencies?”, Drift.
2 International Energy Agency (2015), “World Energy Outlook 2015".
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A decisive contribution to the dynamism of the maritime trade of hydrocarbons
in the long-term is precisely sourced in the development of LNG, which is an-
alysed in depth in the article by E. Locutura (“Geostrategy of Liquefied Natural
Gas”). Natural gas is the only fossil fuel whose global demand will report an
increase by the 2040 horizon, even in the most demanding environmental sce-
nario considered by the LLE.A. @, (although in this scenario the global demand
tends to stabilise at the end of the twenties, as a result of progress made in
decarbonisation policies), and as E. Locutura points out, the weight of LNG in the
demand for natural gas will rise considerably from 10% today to 20% by 2040.
This strong development of LNG will lead to important repercussions in energy
geopolitics, since it facilitates traffic of natural gas over long distances, encour-
aging the convergence to a globalised gas market (currently fragmented in re-
gional markets, essentially North America, Europe and Asia). This trend towards
globalisation of transactions and more similar prices, permits a more efficient
assignation of resources at international level (in some cases even permitting
access to production or consumption by certain countries) and an increase in
the levels of energy security through increased diversification options for pro-
ducers and consumers alike (Europe could reduce its dependence on Russia
with higher LNG imports from other sources, such as USA, but Russia could also
benefit from the better export perspectives of LNG to diversify its offer). In his
article, E. Locutura analyses the specific features (technical, economic, institu-
tional and contractual) that explain the development potential of LNG., the risks
(e.g. the evolution of investment costs of liquefaction plants), the technological
innovations (e.g. floating plants) and their role in the gradual development (more
advanced in the USA and developing in Europe) of spot markets and derivatives
(*hubs”) as well as new contractual models. The evolution of the different fac-
tors concerning LNG development examined by Locutura (more specifically the
competitiveness of the LNG offer chain) will condition, in conjunction with other
strictly geopolitical factors, the choice of the right mix (LNG / piped gas) in the
supply of gas to consumer regions, but also the export strategies by producer
countries.

The article by R. Cardoso (“0il Prices and Geopolitics”), taking the current fall
of oil prices (2014-2015) as the reference point, analyses in detail the interre-
lationship of the economic and geopolitical factors in determining oil prices. R.
Cardoso, who examines in detail the fundamentals of the strategy of abandoning
the role of “swing producer” by Saudi Arabia, leaves the so-called “conspiracy”
theories aside (the use of low oil prices to fight against the allies of El Assad,
Russia and Iran) and centres on the economic and energy rationality of the Saudi
stance and the decision by the OPEC in November 2014 not to cut production in
order to balance the market. The article reviews the effects of falling prices in
displacing high-cost production, within OPEC’s strategy to maintain the market
shares as a priority objective versus securing revenues. He confirms that the re-
duction in production of non-conventional oil in the USA is being slower that the
investment adjustments, and that the budget sacrifices by the production coun-
tries (particularly those that lack significant buffers in their financial assets) is
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very remarkable. But even so, the continued reduction in high-cost production
and the recovery of the demand will prove that OPEC's strategy is working. R.
Cardoso also mentions factors that could delay a return to market balance (a
higher offer from Iran consequential to the end of the sanctions, and a possible
production increase in Libya). The article carries out a complete review of the
complex geopolitical situation in the Middle East, and describes the fundamen-
tals of a new strategic line in Saudi Arabia’s energy policy aimed at converting
the country in a major producer of electricity through renewable sources (solar).

In the article by |. Fuente (“The Impact of Jihadism on the Energy Sector”), the
interrelations between the evolution of Jihadism from the turn of the century
and the changing strategic role of the energy sector in the approaches and ac-
tion by the main Jihad groups, firstly Al Qaeda and later Daesh (Islamic State)
are examined in detail. Fuente delves into the ideological fundamentals of the
Jihad energy strategy in publications and statements released by radical Mus-
lims since 2004 and in specific action they have taken and how it is justified.
wich affects to the period where Al Qaeda played the leading role, he shows
the prevalence of a strategy to destroy oil infrastructures with the intention of
affecting the economies of their targets or weakening their reputation. The prin-
cipal geostrategic novelty, extensively analysed by |. Fuente, is the use of oil
and gas resources by the regionalised, so-called “Islamic Caliphate”, who since
2013 has controlled a large, hydrocarbon-rich territory in Syria and Iraq, as an
economic weapon to finance their political project and military action. The au-
thor of the article examines the pragmatic attitude of Daesh in managing the
oil and gas resources it controls (detailing its financial collaboration with other
El Assad’s opposition groups, but also with its military enemies, namely the
Kurds and El Assad himself). Mr. Fuente also describes the differences between
Daesh’s strategy in both Syria and Iraq (centring on pragmatic exploitation of
the energy resources it controls) and its franchise in Libya (until not presided by
opportunism and purely destructive terrorist action), although he points out that
the future evolution of the political and military situation could lead to radical
changes in strategies in both scenarios.

The article by M. Cabellos and Lucila Izquierdo (“The Water, Energy, Food Nexus")
provides a reflection on the barriers to access, particularly in developing coun-
tries, to three basic resources, which furthermore are closely related to each
other. The authors provide many examples of how these resources are related
to each other: agriculture as the productive sector with the highest consumption
of water and energy as the industrial sector that uses the biggest amounts of
water, the possible production of bio-fuel / production of food dilemma, the pos-
sible use of distributed electricity generation and renewable energy sources to
help extracting water in isolated locations, and the promotion of more efficient,
environmentally friend cooking techniques, etc. A comprehensive approach to
the co-ordinated development of these resources permits a more efficient way
to overcome the barriers preventing access to them, and consequently a more
effective fight against poverty. As brought to light in the study on universal ac-




Introduction

cess to electricity, by C. Sallé in the previous edition of “Energy and Geostrategy”,
promoting the development of these basic resources is not just imperative for
the sake of equity. Extreme shortage of these resources is also a source of polit-
ical instability, forced migration and a potential cause for conflict, and therefore
the “Water, Energy, Food Nexus” study calls for a geopolitical reflection. Let us
recall in this regard the difficulties to agree on an efficient, fair mechanism for
sharing water between the Israelis and Palestinians.® On the other hand, as W.
Kalin* points out, the potential effects of climate change can negatively affect
access to water and production of food, in turn triggering armed conflicts and
violence. In general, processes involving a deterioration of the environment di-
rectly affect the water, energy, food nexus, and any alteration could be cause for
geopolitical tension.

Trends in the energy geopolitical scenario

Previous editions of “Energy and Geostrategy” insisted on the difficulties of
forecasting how the geopolitical energy framework would evolve, in the short
and long-term. The intrinsic complexity of this framework was pointed out, with
a complicated network of “feedbacks” among its most relevant factors and a
proper bidirectional causality between strictly geopolitical factors and purely
energy related factors. The quality of forecasts would not only be affected by the
limitations inherent to the economic and energy models, but also by the added
specific complexity from interrelations of geopolitical character.

Carlos Pascual® develops an analytical framework that permits putting some
order in the tangled universe of energy geopolitics. Through what he calls the
“Rules of Six”, he classifies countries” intervention in the energy markets (with
geostrategic intentionality) into six types of tactics , whilst he also defines six
types of prevailing market factors whose more or less correct application to
intervention strategies explains their success or failure. The matrix of results
stemming from these “Rules of Six” permits C. Pascual to clarify the diagnosis
of a wide series of significant events in the history of energy geopolitics and to
better understand the new events as they occur, but, even in the framework of
this rather sophisticated analytical process, the forecasts on future evolution of
the geopolitical energy scenario are still highly uncertain.

Since the close of the last edition of “Energy and Geostrategy” some highly rel-
evant events have taken place in the field of energy geopolitics. Suffice it to
mention the Paris Agreement between the UNFCCC parties (COP 21) in Decem-
ber 2015, the Agreement in July 2015 about Iran’s nuclear programme with the

3 D.Brooks and J. Trottier (2012), “An agreement to share water between Israelis and Pales-
tinians: The Foeme Proposal”, EcoPeace/Friends of Earth Middle East.

4 W.Kalin (2008), “The climate change-displacement nexus” (Speech). Brookings.

® C. Pascual (2015), “The new geopolitics of energy”, Columbia/Sipa (Center on global energy
policy). September 2015.
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member countries of the UN Security Council plus Germany (P5+1), or the per-
sistent low level of oil prices throughout 2015. Another series of geopolitical
events could also be added with indirect, although relevant, effects in the inter-
national energy scenario: the Minsk 2 Agreement concerning Ukraine (February
2015), the agreement in Geneva about a transition plan for Syria (November
2015), the political agreement about Libya in Skhirat (Morocco) driven by the
United Nations, the political tension between Russia and Turkey, and of course
the permanent tension in the Middle East. Despite the significant number of in-
ternational agreements affecting the energy scenario that were signed in 2015,
it is difficult to diagnose a reduction in the geopolitical risks in the energy sector
at the year end, and even less so to predict how this variable will evolve in 2016.
The short-term trends (and of course the mid and long term) of the relevant
geopolitical factors in 2015, outlined above, all entail a greater or lesser degree
of uncertainty.

Uncertainties concerning decarbonisation
policies and the future of oil prices

Among the events mentioned as the most particular in 2015 from the energy
geopolitical perspective, there are two that are especially relevant. The first one
is the Paris Agreement at COP 21. For the very first time this agreement depicts
a cooperation strategy at world level to tackle a negative global externality con-
cerning the seriousness of climate change. Secondly, the continued low prices
of oil brought about with the slump in prices since July 2014. This phenomenon
is particularly relevant because some of its determining causes and effects in-
clude the most defining factors of the geostrategic panorama of energy. There-
fore, exploring the uncertainties concerning the future of climate change policy
and oil prices is particularly relevant.

In both cases moreover, the caution that must be exercised when managing the
models used has been brought to light, whether for forecasting purposes or as
auxiliary instruments for the economic policy. The inability of the most common-
ly used econometric models to forecast the great recession that started back in
2008 is a clear illustration of the limitations of these models.® The econometric
models are not good predictors of very infrequent events. Events that take place
every half century can hardly be predicted using estimation models based on
series of data from shorter periods of time. In these cases the most suitable an-
alytical framework is the one afforded by economic history. In all cases, what is
most problematic is the use (whether as a forecasting instrument or as support
for the economic policy) of probabilistic models as if they provided an accurate
explanation of a deterministic causality. All too often, above all during politi-

¢ C.A. Sims (2012), “Statistical modelling of monetary policy and its effects”, (American Eco-
nomic Review), provides a clear explanation of the limitations of DSGE models to forecast
events such as the recent recession, owing to statistical reasons inherent to the models and to
shortcomings in its specification.

16
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cal debates when referring to a forecast, only one figure is mentioned (usually
the average of the variable in question), without taking the margin of error into
account (e.g. with a measure such as the standard deviation). Not providing a
measure of uncertainty in forecasts is politically relevant however, as it affects
the bigger or lesser flatness of the statements and the degree of legitimacy of
the proposals they are supposed to support.

Climate policy forecasts

A first example can be found in some of the discussions held about treatment
of uncertainty in certain models used as analytical frameworks for the decar-
bonisation policy. These reservations are not from persons sceptical on the phe-
nomena of climate change, but rather by experts who are clear advocates of a
strict emissions reduction policy, trying to give a more consistent foundation to
this policy. In the publication “Economy and Geostrategy 2014” (Introduction),
the reservations that R.S. Pindyck’ expressed regarding the methodological
soundness of Integrated Assessment Models (IAM), commonly used to estimate
the “social cost” of CO, emissions, and regarding their use to produce a certain
genre of scientific legitimacy were described.® Pindyck,’ in a new article, takes
up the subject once again and focuses his criticism on the reliability of said
models, both those concerning “climatic sensitivity” (linking the concentration
of CO, in the atmosphere and the temperature increase) and those of “damag-
ing function” (that relate the temperature increase to falls in GDP, consumption,
etc.). He believes that what is truly relevant about estimating the “social cost” of
CO, emissions is the probability and possible impact of a catastrophic climatic
effect (e.g. caused by temperature increases over 5°C), and that the IAM mod-
els are unable to explain such catastrophic effects. He proposes considering a
plausible range of catastrophic effects (measured by the reductions in GDP) and
the corresponding plausible probabilities assigned to each catastrophic effect
(where “plausible” means what a sufficient variety of economists and climate
scientists consider acceptable). On the basis of this data, the present value of
the benefits resulting from avoiding said catastrophic effects or from reducing
the probability of them occurring is calculated. If these benefits are sufficiently
high and their estimate is considered sufficiently robust with regard to reason-

7 R.S. Pindyck (2013), “Climate change policy: What do the models tells us?”, Journal of Eco-
nomic Literature.

& N. Stern (2013), “The structure of economic modelling of the potential impacts of climate
change: Grafting gross underestimations of risk onto already narrow science models”, “Journal
of Economic Literature), from a different perspective (it indicates the difficulty of specifying
models that should forecast the effect of climatic phenomena affected by a major uncertainty,
since they lack historical background, given that in the last seven or eight millennia tempera-
ture fluctuations have varied by 1°C/1.5°C from the average), it also indicates the limitations of
the models used.

? R.SPindyck (2015), “The use and misuse of models for climate policy”, NBER (Working Paper,
April 2015).
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able changes in the parameters used to calculate them, there would be a solid
base to establish strict policies to reduce emissions; the next step would then be
to estimate the reductions of CO, emissions necessary to avoid the catastrophic
results and, with the data on the benefits and the required reduction in the vol-
ume of emissions, to calculate (through a simple division) the “social cost” of
CO, emissions. As the previous approaches reveal, Pindyck ” would therefore
conceive the emissions reduction policy “as a form of insurance: society would
be paying for a guarantee that a low-probability catastrophe will not occur (or is
less likely)”. Compared to the use of unreliable, sophisticated models (that lead
to very different estimates of the “social cost” of CO, emissions depending on
the different hypotheses, whose selection - as is the case for example with the
rate of discount used - is controversial), Pindyck (°) considers his approach to be
“simple, transparent and easy to understand”.

On the other hand, Pindyck's approach is more consistent with the probabilistic
forecasts made by the Intergovernmental Panel on Climate Change than with
the postulates of “fine tuning” policies (which are implicitly based on a deter-
ministic conception of causation relationships). As pointed out in the previous
edition of Energy and Geostrategy, the IPCC (in the fifth working group report
in 2014)'° considers that in order to reach the objective of limiting the temper-
ature increase in the 215 century compared to the pre-industrial period by 2°C
only (with a probability between 60% and 70%), global greenhouse gas emis-
sions need to be reduced by between 40% and 70% by 2050. Pindyck’s approach
would therefore permit harmonizing an adequate treatment of the uncertainties
affecting the forecasts in the models used for climate change policies, with a
more consistent (and simpler) foundation for these policies.

The uncertainty margins associated with the use of the aforementioned models
are logically reduced when the objectives of the climate policy are put forward
in terms of temperature increase ceilings, and not in terms of avoided damage.
This is the case of the COP 21 Agreement where the established target is to
achieve a global temperature increase significantly below 2°C and to continue
the efforts to limit the temperature increase to only 1.5°C above pre-industrial
levels. Even with this approach there is still a margin of uncertainty associated
with the modelling of “climatic sensitivity”; in fact, as mentioned previously, the
estimates by IPCC (which methodologically sustain the Paris Agreement) are of
a probabilistic character. The Agreement implicitly considers a single emissions
profile for each temperature limit (almost certainly selecting a specific probabil-
ity hypothesis). Even though this is the only practical way to assess the impact
from the “national commitments” aggregate (the intended national determined
contributions) on the temperature in the long-term, sight should not be lost that
estimates include uncertainty margins, a fact that could become politically rel-
evant when the low correction amount is discussed for “national commitments”
(that the Agreement considers will lead to temperature increases over 2°C) and

10 |PCC (2.014) "Fifth Assessment Synthesis. Report Approved Summary by Policy Makers”.



Introduction

it will foreseeably be very demanding if the target is set at a maximum temper-
ature increase of 1.5°C."

Whichever the case, the most relevant uncertainties do not concern the ana-
lytical framework used, but rather the political and institutional problems that
the governance project introduced in the Agreement has left open. The Paris
Agreement is a huge diplomatic success and the maximum political commit-
ment that main emissions countries, like the USA, China and India could accept.
With the Agreement having been signed by 195 countries, the relevance of the
climate policy has been universally consecrated and the approach by climate
change sceptics has been internationally isolated. But there are still many po-
litical question marks. Firstly this is a “legally binding” agreement that includes
“national commitments” that are not legally binding for each country. To a cer-
tain extent, it is reminiscent of the penetration of renewable energy commitment
for 2030, passed by the European Council on 23™ and 24" October 2014 (where
it was agreed for these energies to represent 27% on binding terms for the Un-
ion, but permits the Member States flexibility in setting their national targets).
In both cases, achieving the target will depend on the quality of the governance
that is actually put into practice, which is much more complex in an agreement
involving 195 signatory countries that in the management of an EU commit-
ment, with a consolidated institutional machinery. It is true that the reviewing
and transparency mechanisms (every five years) that the Paris Agreement en-
visages will represent a method of “moral pressure” similar to the one existing
for compliance by companies with corporate governance codes, through imple-
mentation of the “comply or explain” principle, but persistent maintenance of a
strict greenhouse gas emissions control policy in the mid and long term will be
decisively conditioned by contingencies in domestic politics (something that is
clear in the case of the United States).

Secondly, although we will have to wait for the next IPCC reports, we are able
to anticipate that the commitments taken on are very demanding. Should the
experts estimate that the “national commitments” submitted to COP 21 would
lead to an increase in global temperature nearing 3°C, it would be reasonable
to believe that the corrections down of those commitments would be important,
particularly if the target of limiting the temperature increase to 1.5° is accepted.
One just has to realize that the most demanding energy scenario, in environmen-
tal terms, contemplated by the International Energy Agency (corresponding to a
decarbonisation policy of the energy sector compatible with a maximum global
temperature increase of 2°C) requires radical progress in decarbonisation of the
electrical sector, electrification or substitution of oil-based products by gas in
transport, energy efficiency, etc.'> Some of these requirements will be difficult

'™ The implicit acceptance by the 195 signatories of the Agreement of the IPCC authority as a
common analytical reference will facilitate however the discussion processes.

2 The IEA, which shows several scenarios in its annual publication “World Economic Outlook”,
including long-term forecasts (2040) for the main global energy variables, calls this scenario,
consisting of maximum warming of 2°C, scenario 450. It is foreseeable that, after the commit-
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to undertake for the three major producers of CO, emissions (the USA, China
and India). Thirdly, implementation of a global emissions reduction agreement
should go hand in hand with harmonization of the mechanisms employed for
its control (“command and control”, “cap and trade”, or tax) so that international
competition is not distorted and new investments are efficiently implemented.
Nevertheless, the progress towards a global institutionalisation of these mech-
anisms is still incipient, even at the level of its simple deliberation. There are
many other questions that remain unanswered after the signing of the Agree-
ment (e.g. instrumentation of financing for developing countries), which means
that the political will and management capability by the different players (states
and multilateral organisations) will condition the road map aimed to attain the
agreed objectives. In this sense, a consistent leadership by the USA, China, India
and the EU (who jointly account for more than two thirds of the emissions) will
be fundamental for success.

Uncertainty in the forecast of oil prices

Oil prices are a fundamental self-explanatory variable in the economic evolution
of producing and consuming countries. Furthermore, price behaviour is almost
a paradigm of the type of bidirectional causation that characterises the rela-
tionship between geopolitical factors and purely energy related factors. A good
forecast for the short, mid and long term future evolution of said prices should
therefore be a part of the instruments required to elaborate strategies by oper-
ators within the global energy environment. Nevertheless, as was the case with
the examples in the previous sections, the forecasting models used in this case
do not lead to satisfactory results either. The surprise for most analysts for the
strong fallin oil prices since July 2014 and the duration of the low price scenario
is a clear example of the shortcomings of the models used for forecasting.

The most generalised explanation resorts to the fundamentals (excess offer
higher than expected, essentially as a result of the high increase in non-con-
ventional oil production in the United States and the weak demand resulting
from the smaller economic growth of China, and subsequently of the emerging
economies, as well as the almost stagnation of the European economy). This
diagnosis is correct. Raul Cardoso discusses it in detail in this issue. This is also
the core of the explanation given by the IEA? which also points out the appre-
ciation of the dollar and the disappearance of individual factors (specifically in
the refinery sector) that drove prices up in the period between 2008 - 2013. Of
course, in this diagnosis a fundamental role for maintaining the excess offer of
crude oil is assigned to OPEC’s (more specifically Saudi Arabia) position, who
in November 2014 confirmed his negative to rebalance the market. The more or

ments reached in the Paris Agreement, the International Energy Agency will draft a new sce-
nario compatible with a 1.5°C temperature increase limit, which will logically include additional
efforts to those demanded in scenario 450.
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less appropriate character of this strategy is the subject of controversy howev-
er, as is its geopolitical undertone.

A diagnosis centring on the fundamentals concurs with the logics of economy
and is consistent with the analysis of a large number of econometric models.
For example A. Merino and R. Albacete,'® using their own model, prove that the
inventories of crude oil by the OECD explain 53% of the evolution of oil price'
which indicates that the fundamentals have big explanatory power. Neverthe-
less, the predictive power of the most commonly used models to forecast the
future evolution of oil prices is rather low, as demonstrated by the failure to
predict the intensity and timeline of the current episode of low oil prices by a
large number of experts.

C. Manescu and I. Van Robays' analyse nine types of models and assess the
accuracy of their predictions. Their conclusion is that, if the analysed period as a
whole is considered, and the different forecasting horizons, the forecasts of the
futures market prices or those that stem from the hypothesis of a time series,
such as a “random walk” are not consistently improved by the forecasts that
are obtained using more elaborate models. Given the fact that there are differ-
ences however in the predictive capacity of the models for individual periods of
time or for specific forecasting horizons, the authors propose combining four
of the considered models and so improve the accuracy of the forecasts. But,
even with this procedure, they show caution about it remaining accurate in the
future, owing to the changes in the patterns of behaviour of oil prices over time.
A. M. Husain et al,’® points out the limitations of econometric models that do not
include explanatory factors reflecting changes in expectations and strategies of
the principal players in the market (including OPEC) and although they do men-
tion the explanatory role of the fundamentals, they also highlight the failure to
anticipate the intensity of the fall in crude oil price in the second half of 2015 by
the futures markets and by most experts.

The degree of precision in the “spot” price forecasts of crude oil using futures
market prices is a controversial matter. D. Nixon and T. Smith'” set out the rea-
sons against using the futures market prices to predict “spot” prices. Firstly,

13 A Merino and R. Albacete (2011). “Analysis of oil price: From the fundamentals to the expec-
tations of the financial markets”, in “The New Energy Markets". (Fundacién de Estudios Financi-
eros) [Financial Studies Foundation].

' Financial activity, measured by the long positions of non-conventional investors, would ex-
plain 20%, the past values of crude oil price 14%, OPEC’s idle capacity 7%, and the model resi-
dues would explain the remaining 6%.

> C.Manescu and . Van Robays (2014). “Forecasting the Brent oil price. Addressing time-vari-
ation in forecast performance” (W.P. Series No. 1735. September 2014). European Central Bank.
' AM. Husain, R. Arezki, P. Brener, V. Haksar, T. Helbling, P. Medas, M. Sommer, and an |.M.F.
Staff Team (2015), “Global implications of lower oil prices”, IMF Staff Discussions Note (July
2015).

7 D. Nixon and T. Smith (2012), “What can the oil futures curve tell us about the Outlook for oil
prices? Research and analysis (Quarterly Bulletin 2012 Q1). Bank of England.
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the existence of a “risk premium” which is difficult to assess, secondly, in the
case of oil, since it is a physical asset, the existence of a “net convenience yield”
(difference between the profit of withholding the ownership of the asset and the
cost of storing it) which quantity is also difficult to estimate. Both effects can
considerably modify the futures curve in relation to the theoretical curve for a
non arbitration scheme (nevertheless, the authors point out the predictive value
of changes in gradient of the futures curve). Whichever the case, it is obvious
that, as mentioned earlier, the oil futures market did not anticipate the intensity
of the fall in crude oil price in July 2014: the mid-term price (4 years) was held
at 90/100 dollars per barrel practically until the OPEC correction in November
2014.1®

In the aforementioned articles"® "¢ it is pointed out that the changes in pat-
tern in the strategic behaviour of the principal players in the crude oil market
and in the geopolitical environment can curb the predictive power of the econo-
metric models, unless they are properly incorporated into their specification.
Although there are techniques to mitigate these insufficiencies (Manescu and
Van Robays"® suggest the use of a combination of models), the same authors
warned that even in this case nothing guarantees greater accuracy beyond the
timeline sample used (the new strategic and geopolitical environment can show
a substantial, unanticipated modification). A considerable number of experts co-
incide in considering that we are undergoing a structural change in these char-
acteristics which needs to be taken into account, both when analysing the drift-
ing of crude oil prices after the second half of 2014 and when trying to predict
the evolution of these prices in the short, mid and long term. S. Dale'® points out
that four principles that were assumed to be basic in the analysis of markets
and crude oil prices need to be reconsidered: the exhaustible nature of oil, the
low elasticity of the offer and demand curves, the east - west directional pattern
of oil flows and the role of OPEC as a stabiliser of the oil market; a similar argu-
ment actually to the one presented by A. Halff."?

Conceiving oil as an exhaustible resource is now being questioned, due to the
long-term restrictions imposed on the consumption of fossil fuels by the de-
carbonisation policy, through agreements to reduce greenhouse gas emissions
(more specifically the commitments associated with the COP21 Agreement in
December 2015 in Paris). Of course crude oil resources are finite, but techno-
logical progress has permitted increasing the volume of resources to a figure?
that has started to lead to concern in production countries and companies, not

'8 S, Dale (Chief Economist B.P) (2015), “The new economics of oil", The Oxford Institute for
Energy Studies (October 2015).

9 A, Halff (2015), "OPEC's Policy Challenge in the age of shale oil” (Commentary). Columbia/
Sipa/(Center on Global Energy Policy). (December 2015).

% The International Energy Agency, in its World Economic Outlook (2013) places these re-
sources (“remaining recoverable oil resources”) at nearly 6 billion barrels (55% of which are
non-conventional resources) with demand for crude oil in 2040 estimated in the WEO (2015) for
the scenario of highest environmental demand, at 74.1 mb/d.
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because of a physical shortage, but rather because of a potential situation of
over-abundance of oil in the long-term, caused by the limited demand resulting
from decarbonisation policies. The International Energy Agency ? echoes this
concern, which could materialise in heightened perception by production coun-
tries and companies of the risk that a significant part of their investments in
developing new resources could become “stranded”. Nevertheless, the IEA con-
siders that by 2040 most of the new investments will be aimed at substituting
a very high percentage of today’s wells which will have completed their decline
and whose production will be necessary to cover an oil demand expected to
reach 74.1 mb/d by 2040 in a scenario compatible with a temperature increase
limited to a maximum of 2°C. Perceiving the risk of stranded investments will
probably worsen in the future, particularly when the new limitations on oil con-
sumption required for compliance with the temperature increase limit of 1.5°C
are quantified, . In this sense A. Halff " mentions the statements made by the
Saudi Minister for Petroleum, Ali Naimi, in reference to a “Black Swan” oil mar-
ket which would describe the risk Saudi Arabia could be in by 2030 or 2040 lying
over a sea of valueless oil. Whichever the case, even if importance is not given
to the possible stranded investments, as pointed out by S. Dale,"® this new per-
ception of oil as a non-exhaustible resource would lead to a decrease in prices
in the long-term.

The other three factors that, according to Dale, explain the structural change in
the global oil scenario, are closely interrelated, although both this author and A.
Halff highlight the central role that the development of non-conventional oil in
the USA has played in this change, a development which has largely been a de-
termining factor, both in the direction change of international flows in the supply
of crude oil (and its geopolitical effects) and in the modification in the environ-
ment where the principal strategic players operate (essentially Saudi Arabia
and OPEC). The rapid rate of increase in self-sufficiency in the supply of oil in the
United States has accentuated the trend to an increase of the relative intensity
of supply flows to satisfy demands in Asia. This trend will be maintained (beyond
correction, partly temporary and partly structural, for the economic growth of
China) with the long-term consolidation of China and increasingly India, as two
essential centres of global oil demand. These directional changes in oil supply
flows will affect the global pattern of maritime security and transport policies,
as described in the article by G. Sirvent, leading to a higher degree of strate-
gic implication, both diplomatic and military by the major powers in Asia con-
cerning this task. The effect on the US foreign policy of the United States being
more self-sufficient is more uncertain, and could lead to a reduction of the US
diplomatic, but above all military presence in the Middle East a region that will
still be in the long-term a central point for the world’s oil supply. Nevertheless,
as already discussed in a previous edition of this publication, the progress the
United States has made in supplying its own crude oil represents a significant
change in the standards of energy security in this country, although it does not
economically isolate the country from a fully globalised market as is the case
of oil. Furthermore, unless an improbable isolating drift is consolidated in the
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US foreign policy, a North American detachment regarding a region that will still
be strategic for the global supply of oil (even if the direction of the supply flows
could change) and one that is therefore fundamental for the world's energy se-
curity and stability, does not make any sense.

The development of non-conventional oil in the United States is also a decisive
key to understand the alleged change in the strategic behavioural pattern by
OPEC (and more specifically by Saudi Arabia), in 2014-2015. This analysis ini-
tially entails an added difficulty. As B. Fattouh et al. point out,?" after conducting
a thorough literature review, there is no consensus when drawing up a model
to explain the strategic behaviour of Saudi Arabia since the middle of the 80’s.
In fact, both S. Dale "® and R. McNally ?? question the characterisation of Saudi
Arabia’s strategy of continuously, systematically exercising the role of “swing
producer”. They consider that the intervention by Saudi Arabia in the market, in
2008, to invert the sharp fall in prices, was more a policy of temporary action
and that this type of action responds more to a hedging policy to cover emer-
gencies than to a true “swing producer” strategy aimed at stabilising the mar-
ket over prolonged periods. Regardless of what the right diagnosis actually is,
the expansion of “shale oil” production in the Unites States is surely the most
relevant variable to explain the pattern of strategic action by OPEC formally an-
nounced in November 2014 and confirmed in December 2015, beyond the expla-
nation for Saudi Arabia’s strategic behaviour as an attempt to politically use oil
as a weapon (which, as B. Fattouh et al?" recall, this country has never repeated
since 1973).

The aforementioned authors concur, with different emphasis and nuances, in
underlining the radical change in the strategic scenario of the oil market caused
by the new technologies for extracting shale-oil, whose peculiarities, they point
out: the new facilities feature an investment cycle and a period of decline short-
er than conventional facilities, and a much higher proportion of variable costs
out of the total costs (detrimental to the weight of fixed costs); their learning
curve is proving to be steep, the average corporation size is much smaller than
that of conventional crude oil production, and the financing structure is also
different. For these authors the most decisive consequence from these differen-
tiating factors would be the significant increase in flexibility of the offer in this
segment of oil production compared to that of conventional production with high
“sunk costs” (these entailing a slower adjustment of their production, whether
up or downwards). Within the framework of their analysis of the trade-off be-
tween maximising revenue and maintaining the market share, B. Fattouh et al;
@Y show that the hypothesis of high flexibility in the offer is a relevant condition
to justify the economic rationality of the Saudi strategy. Likewise, A. Halff,"? on

21 B. Fattouh, R. Poudineh, A. Sen (2015), “The dynamics of the revenue maximization market
share trade-off: Saudi Arabia’s oil policy in the 2014-2015 price fall”, OIES Paper: WPMG1. Ox-
ford Institute of Energy Studies. October 2015.

22 R. McNally (2015), “Welcome back to boom-bust oil prices (Commentary)”, Columbia/Sipa
(Center on Global Energy Policy). October 2015.
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the basis of this higher flexibility in the offer (whether up or down) justifies the
rationality of OPEC holding on its current policy until sufficient adjustment is
achieved in the offer caused by the production of shale-oil, and then inverting
this strategy once the market has balanced out, with production of shale-oil
playing a relevant role in the new upward cycle, which could finally be consoli-
dated in the mid-term with a market structure where the countries who will lose
their market share will be those who are outside OPEC with high operating costs
and conventional extraction technology.

If any version of these scenarios proves to be correct, the dominating diagnosis
among experts (particularly the opinion Raul Cardoso sustains in his article in
this publication), considering the strategy by Saudi Arabia and OPEC to be “ra-
tional” from an economic point of view, will surely be proved to be right. The
production of shale-oil (with a lag regarding investments) appears to be follow-
ing the downward trend in terms of adjustments, that, in accordance with the
preceding considerations, should be faster than that of conventional facilities,
as should an upward trend be faster too once the market has been rebalanced.
This new scenario, where the market re-balance depends on shale-oil produc-
tion in the United States (not because of a political or strategic decision, but
rather because of the pure market forces) will permit consolidation of Saudi
Arabia’s strategy of not operating as a swing producer any more, and conserving
its market share. Nevertheless, the stability of this strategy also entails uncer-
tainties. The arrival on the market of a complementary offer of crude oil from
Iran, once the sanctions have been lifted (an an eventually higher than expected
correction in the economic growth profile of China), will tend to prolong the cur-
rent period of low prices. Saudi Arabia, owing to geopolitical imperatives, will
be compelled to confirm its strategy and not facilitate the positioning of the new
offer by its main rival in the region. On the other hand however, if the current
scenario of low prices is prolonged excessively (caused by a surplus in the offer
from Iran and perhaps from Libya), the budget problems of production countries
(including Saudi Arabia) would lead to a review of the current strategy by OPEC.

As already indicated, the short, mid and long-term forecasts for oil prices entail
a huge amount of uncertainty due to the insufficiencies of the models used and
to the structural changes in the global scenario of the oil sector due to techno-
logical, geopolitical and strategic behaviour changes by the principal players.
Of course prices are determined in the end by the fundamentals (excess offer
or demand, and costs), but these factors will continue the current downward
trend for an unknown period of time (the probable floor being the operating
costs of marginal producers) as long as there is surplus offer, and once the
market balance has been re-established, prices will move back somehow in line
with the long-term marginal cost (the “break even price” by the producers with
the highest costs). As the International Energy Agency ? points out, by 2040, de-
spite the forecast increase in the OPEC’s market share, the countries outside the
Organisation (where high-cost production is concentrated) will still represent
nearly half of the world’'s production and the sustainability of this offer structure
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will logically require a long-term price level permitting marginal producers to
recover total costs. Obviously, under this perspective a high degree of fluctua-
tion is defined (nearly 100 dollars per barrel) within which the crude oil prices
will foreseeably evolution in the mid and long-term, but with a temporary price
profile that will be determined as earlier indicated by changing factors which, as
history has proved, are difficult to fit into models.

26



Chapter|
Geostrategy Of Liquefied Natural Gas (LNG
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Abstract

The LNG industry was born in the second half of the last century in order to enable
the transport of natural gas in its liquid form from the production centres to de-
mand centres that are not accessible by gas pipeline. Developing this technology
has meant that reserves from countries a long way from their markets (such as
Qatar) are now able to be commercialized, it has also given access to this basic pri-
mary energy to countries that are not connected to gas pipelines (for example Ja-
pan, and formerly Spain). The growth rate of LNG more than doubles that of the rest
of gas, and it is estimated that by 2050 its current quota of 10% of all gas marketed
in the world will more than double. This fact will therefore consolidate its role in
globalization of the energy market, and will contribute decisively to diversification
and to the security of supply to many of the world'’s regions.
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Introduction

As a primary source of energy, the importance of natural gas has been undergo-
ing growth since the middle of the last century. Coal was the main energy source
in the 19th century and was the determining factor in the industrial revolution.
In the 20th century petroleum became the main source of energy completely
displacing all others in transport, both maritime and overland, and permitting
the development of air transport. After the second half of that century, natural
gas became consolidated with strong growth rates to become a source of ener-
gy with an ever increasing role based on the abundance of reserves, competi-
tiveness in price and efficiency in utilisation processes and above all because of
its decisive environmental advantages. In view of the essential need to reduce
CO, emissions, gas has become a fundamental tool for the emission reduction
strategy. Natural gas, along with renewables, will undoubtedly be the energies
of the 21st century.

Natural gas took longer than the other fossil fuels to develop, despite the advan-
tages described previously, owing to the difficulty of handling, transporting and
storing it, which required the development of more sophisticated technologies
than coal or crude oil, and major investment projects to be deployed. The gasifi-
cation process in a country needs decades to be developed.

Transport and storage of natural gas can be done in the gaseous or liquid forms.
In gaseous form gas is compressed, transported and distributed through gas
pipelines from production centres to where it is consumed. The storage neces-
sary for reserves is provided by former gas or oil fields, diapirs or other geo-
logical formations. This system, through which the gas industry was born and
developed, is feasible when the gas fields are relatively close to where the gas
is consumed, as is the case of the United States or central Europe (remember
many European countries have had fairly important gas fields in the past, and
the European Union is still 32% self-sufficient for gas). These limitations how-
ever make not possible for regions with huge gas reserves, such as the Mid-
dle East, the archipelagos of Indonesia or Trinidad and Tobago, to access the
markets, and countries at great distance from gas reserves such as Japan and
other islands, or those isolated from transport networks such as Spain, do not
have access to such an important source of energy, with the subsequent loss
of competitiveness. The development of liquefied natural gas (hereinafter LNG)
has been therefore decisive for the energy development of many countries, both
exporters and importers of gas. Today, LNG accounts for approximately 10% of
the world's demand for natural gas, and 30% of the international market, this
percentage being expected to grow in the fairly near future to exceed 50%.

The LNG Chain

The technology that permitted developing LNG began in the 1940 s in the United
States, with construction of small natural gas liquefaction plants with the ob-
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jective of extracting the noble gases from it (mainly helium) which in some gas
fields was present with the methane in significant proportions. Liquefied natural
gas, in this case is a by-product of noble gas production, but it was soon realised
that it could be used to store gas in its liquid state (with the subsequent reduc-
tion in volume), like in areas of the United States where the geological conditions
were not suitable for conventional storage methods, and to cover for peak con-
sumption with the so-called “peak shaving” plants. It was not until the decade
of the sixties when the technology started to be used for maritime transport of
gas in the so-called LNG chain. This chain comprises four items: Reserves, a
liquefaction plant, methane tankers for transport and a regasification plant, with
a fifth link in the chain being the buyer or buyers.

At the liquefaction plant natural gas goes through a complicated process of de-
compression, expansion and heat exchange similar to the classical refrigeration
process, that convertitinto a liquid at-162°C at atmospheric pressure whereiitis
stored in atmospheric tanks to be later loaded onto tankers for transport, which
is now feasible since the volume of the gas has been reduced 600 times. This
is the most capital intensive part of the chain since it can account for over 80%
of the investment in the chain. There are different technologies on the market,
although there are some restrictions in force to acquire them. Although there
are many companies that market the process, only four of them have proven
experience in plants at a competitive scale. The two North American companies
Air Products and Phillips account for 90% of the installed capacity, the North
American administration imposing in practice serious limitations for their li-
censing. The German company Linde has limited experience and only one oper-
ating plant, and finally Shell who does not sell the technology, but grants licenc-
es only for projects that it develops or in which it participates. This has limited
the possibility for some gas producers to be able to develop their LNG projects.

Since liquefaction plants are very capital intensive, the size of a plant is a deter-
mining factor for feasibility and profitability. A plant can have one or more trains.
The first trains to be installed in the world, such as those in Arzew in Algeria
(1964) had a production capacity of 0.3 MTPA or Mtpa (million metric tonnes per
annum). Between the 70s and 1990 the economic capacity increased to between
1 and 2 Mtpa. In the 90s the technology took a major leap forward and capacity
jumped to 3 Mtpa, around the middle of the 2000 s it increased to between 4
and 5 Mtpa and today the trains that are planned are within this range, although
at the macro gas fields, such as those of Qatar, trains of between 7 and 9 Mtpa
have been installed, the largest to date. At most plants in the design stage, the
capacity is limited to 4 or 5 Mtpa, since the reduction in unit costs of the invest-
ment is set off against the higher risks that any investment increase entail, and
because of the difficulty of assembling chains with such high capacities, which
can only be justified in giant fields.

Transport of LNG is carried out in double hull vessels known as LNG carriers,
which transport gas in atmospheric tanks at -162°C. The first transport took
place in 1959. The transport cost has been substantially reduced by quickly in-
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creasing the cargo capacity from a few thousand cubic metres at the start, to
today’s tankers with capacities over 100,000 cubic metres. Most of the tankers
built in the last decade have capacity for around 140,000 cubic metres, and their
dimensions permit them to use the main maritime routes and to load and offload
at most terminals. The trend is still to build tankers with higher capacities. The
biggest tankers built to date are the so called Qatar-max, which can transport up
to 162,000 cubic metres. Many of the tankers currently under construction have
higher capacities, up to 170,000 cubic metres, and the new tankers on order will
have up to 180,000 cubic metres.

The regasification plants are the third item in the LNG chain. Built at maritime
terminals suitable to receive LNG carriers, they consist of two elements: storage
tanks where LNG is received and stored, and the regasification unit, where the
gas is pumped from the tanks and is regasified through heat exchanging, before
being injected into the natural gas distribution network.

A major part of the success of the LNG industry right from the start, has been
its excellent track record in terms of safety. Despite natural gas being a po-
tentially dangerous product, and with more than thirty-five liquefaction plants,
more than three hundred and fifty methane tankers and more than one hundred
regasification plants currently in operation, since the industry started in the 60s
there have only been two relevant accidents: an explosion at a regasification
plant in the United States in 1979 with one mortal victim, and an explosion in
2004 at the Skikda liquefaction plant in Algeria, which caused the death of 27
people and practically destroyed three of the plant’s trains. These are very low
figures considering the fifty years of this industry, making it one of the safest in
the world.

Characteristics and Feasibility of the LNG Chain

To the question of why people talk about the LNG chain and not so much about
the gas or crude oil chain, the answer lies in the big differences in the level of
integration of the various economic agents who make it possible, and who par-
ticipate afterwards in it over many years, as we will see later.

To compare, we will briefly analyse the structures of the petroleum and gas
industries compared to LNG industry.

The petroleum industry is considered one of the most integrated, since some of
the most important players, the major multinational oil companies, explore and
produce oil and gas, contract transport (in the past they were also owners and
operated a large part of the fleet they required), refine the oil, then distribute
the products and finally sell them, either directly or through their networks of
service stations, to end consumers. This integration, although very important, is
nowadays economic rather than physical, and the economic feasibility of each
stage is hardly ever determined by that integration. In general terms, the oil
companies explore and produce oil all over the world with the objective of sup-
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plying the market, not their own markets, disregarding if they have refineries
or a final market in that geographical area. They will only process oil in their
refineries if it is deemed convenient, but more often than not the oil is sold to
other companies, which is similar to what happens in refining and marketing.
The transactions are materialised through contracts or in the spot market, be-
ing binding for the parties during a short period of time only, and any eventu-
al breach of contract do not pose a serious risk for the investment made. The
structure of the industry, outside the OPEC, is fairly standard.

The gas industry (excluding LNG) is very different from the oil industry, and is
also very different geographically.

The gas industry in the United States is one of the businesses with more govern-
ment intervention, through regulation. Gas pipelines are subject to federal reg-
ulation, and the gas distribution companies are regulated at State level. Produc-
tion and transport, by law, cannot be integrated, and in most states integration
between producers and distributors of gas is not allowed. Wholesale marketing
is liberalised, and producers can therefore participate in the market through
this channel. Business relations materialise through long-term contracts only if
the feasibility of a new investment can be guaranteed or in order to ensure the
transport capacity, but the market is governed by mid to short-term contracts,
and time goes by the volume of spot transactions has increased. Although, due
to the size of the territory and the restrictions in the gas pipeline network, there
are major regional differences, it is no doubt a relatively integrated market, un-
like the European market as will be described later on.

With the exceptions of Holland and the United Kingdom, the rest of the European
Union countries have been forced to secure their supplies through contracts
basically with three countries: Russia, Algeria and Norway. In these three coun-
tries, both production and exports to Europe are in the hands of three national
companies, Gazprom in Russia, Sonatrach in Algeria and Statoil in Norway. Un-
til recently, development of the gas industry in EU countries was exclusively
carried out through national strategies and initially with public monopolies (the
original British Gas in the United Kingdom, Gas de France, ENl in Italy, Enagas in
Spain, etc.) who were in charge of supplying gas to their respective countries,
developing the transport network and ensuring the supply through supply con-
tracts. Distribution of gas in each country was always different, although there
was always significant public presence in the industry, either at state, regional
or local level.

With the exception of Spain and Portugal, isolated from the European networks,
the rest of the continental countries have been forced, under a strongly depend-
ent relationship, to buy most of their gas needs from the three aforementioned
producers, who have managed to keep the European market fragmented, with
rigorous clauses restricting the destination of gas. In spite of the obvious imbal-
ance between the parties, the system worked fairly satisfactorily right from the
start. In spite of their deficiencies, monopolies were originally necessary to de-
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velop the industry. The different Central European countries have to a greater or
lesser degree coordinated themselves to develop a transport and strategic stor-
age network that reasonably meets their needs. In the interest of both parties,
business relations have been framed under long-term contracts, which have
permitted planning and have made feasible the major investments needed by
the producing countries and their clients in the EU, in order to ultimately provide
Europe with a potential gas supply infrastructure similar to that of the United
States. The three main suppliers have proved to be reliable over time, guaran-
teeing the supply at all times, while recent occasional problems stemming from
relations between Russia and Ukraine have been solved to date without any sig-
nificant consequences for the security of the gas supply.

From a price point of view, and given the structure of the industry and the situ-
ation of dependence mentioned previously, the average price level in the long-
term in Europe has been higher than in the United States, but this has not sub-
stantially hindered the capacity of gas to substitute other energy sources.

The negative conditioning factors inherent to developing the European gas sys-
tem (excessive foreign dependence, fragmentation of the market, excessive
vertical integration and persistence of national monopolies, and consequently
an excessive level of prices) have been the subject of a series of liberalisation
policies and promotion of a single market by the European authorities. The re-
striction clauses concerning destinations were declared illegal by the EU, and
in theory, once gas has entered the territory, the buyer can re-sell it or take it to
any other destination. The big monopolies have been forced to disinvest part of
their assets. In particular, steps have been taken to regulate the transport ac-
tivity at European level (as is the case in the United States) and member states
have been forced to separate, through so-called “unbundling”, first the transport
networks and then the distribution networks, from production and marketing
activities.

Although there are no concrete results yet, a programme has been sketched out
to improve and optimise the main transport networks and to create new ones,
such as the connection of the Iberian Peninsula with the European system.

These measures are being implemented, albeit slowly, and results can be seen
even though there is still a long way to go, particularly in diversification of supply
sources. There are two possible ways to achieve this: LNG, whose development
in Europe will be discussed later, and materialisation of some of the projects to
connect Europe, via gas pipeline through Turkey, with Asian countries with large
reserves, such as any of the Caucasian countries, the coastal countries on the
Caspian Sea or even Iran. These projects, the one with the most advanced defi-
nition to date being the Nabucco project, are still undergoing conceptual studies
in the pre-feasibility stage, and although with time some of them will probably
materialise, the complexity of these projects, the volume of the necessary in-
vestments and the uncertainty about the political stability of this region and how
Russia -so far a very reliable supplier- will react, lead us to believe that Europe
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will not be receiving gas via pipeline from that region of the world in the next
twenty years. The only feasible diversification alternative in the short and mid
terms is through LNG.

The LNG industry entails conditioning factors that clearly differentiate it from the
oil and piped gas industries. When the interests of a producer with gas reserves
that cannot be capitalised on in its own region, meet those of a gas consumer
who cannot get gas supplied in its own territory, or does not want to increase
its dependence on current suppliers, supra-regional cooperation relations are
established, frequently between two different continents, which confers that in-
dustry the paradigm of globalisation.

Consequently, this industry as a whole is outside the bounds of national or com-
munity regulations and outside the control of the competition authorities. Hence,
the purchase of BG (British Gas) by Shell, and the subsequent creation of a world
LNG giant can take place without any kind of scrutiny.

For an LNG project to be feasible, the project developer needs to establish a
five-link chain:

* Gas reserves and gas production facilities and a transport system to the
liquefaction plant.

* Liquefaction plant.

* Fleet of methane tankers to transport the gas.
* Regasification plant or plants.

* Buyer or buyers who consume or market gas.

New liquefaction capacity will always be necessary for a chain to materialise,
either through construction of a new complex (Grass Roots) or extending an
existing one (Brown Roots). An investment in new LNG carriers is also usually
necessary either by the seller or the buyer, depending on whether gas is bought
at the regasification plant inlet (CIF purchase) or the liquefaction plant outlet
(FOB purchase). In the case of the regasification plant, and depending on the
destination of the gas, a new plant could be necessary, or the extension of an
existing one, although today many destinations already have sufficient regasifi-
cation capacity and this can also be contracted as a service.

The cost and complexity of these projects means that no company, however im-
portant itis, has sufficient strength to undertake them on its own, and therefore
the chain materialises through long-term contractual agreements, normally be-
tween 15 and 20 years.

The different players in the chain can participate, in different proportions, in one
or several of the different consortia setting up the chain, in practice each LNG
chain is configured distinctly.
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Relations go way beyond a customer/supplier relation in these contractual
agreements. Relations are strategic. In LNG projects, partners “get married” and
the consequences of a divorce are almost fatal. Any failure to comply by any of
the partners poses a serious risk to the project during its whole life, and there-
fore if solvency and achieving objectives are very important. Risk assessment
and potential measures to mitigate them are not less important, mutual trust
being absolutely fundamental.

On the other hand it should be emphasized that in these projects, some or all of
the links in the chain need to secure financing for their investments. Practically
all the liquefaction plant projects have a Project Finance scheme, and there-
fore the financial consortia that are created to finance the project submit the
agreements to a thorough scrutiny. In addition to mutual trust between partners
therefore, all the participants in the chain must have the confidence from the
financiers.

The most important among these agreements are the LNG purchase and sale
contracts.

Apart from economic aspects, the most relevant part of these contracts is their
duration, the final destination of the gas and the penalties for non compliance.

The aspects concerning prices are dealt with in the section on gas prices.

When negotiating the duration of contracts, sometimes determined by the vol-
ume of available reserves, adequate profitability of the different links in the
chain need to be guaranteed. With a very cheap price of gas at the liquefaction
plant inlet, it is possible to agree on shorter duration terms. In projects where
the fundamental components of the chain are grass roots projects, mainly lig-
uefaction plants, without any pre-existing port infrastructures, it is necessary to
lengthen the duration of contracts. In this type of project, a twenty years dura-
tion contract is normal. In other situations, the duration terms can be shortened,
but, except for contract renewals or capacity increases, which require smaller
specific investments and hence lower recovery periods, contracts are usually
signed for periods over 10 years.

Flexibility in withdrawn quantities is also important, particularly for the buyers
who prefer the greatest possible flexibility since this is the party who has to face
fluctuations in the ultimate demand, whereas the seller is interested in produc-
ing the liquefied gas in an as much uniform process as possible.

The destination clauses are also important. Sellers in general, particularly in the
case of large producers, who want to protect their markets, prefer a destination
as exactly defined as possible, in some cases even specifying the regasification
plant intended for the gas sold. Buyers prefer freedom in terms of destination,
since this allows them to better adapt to the evolution of demand (remember
we are talking about contracts covering several years) and thus avoid penalties
for failing to comply. At the same time, buyers can take advantage of situations
to capitalise on significant price fluctuations, which as will be seen later on, are
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fairly common in the LNG market, deriving the gas to other markets and so ob-
tain an extra profit. In many contracts there is a clause by means of which this
extra profit is shared between the seller and the buyer.

The penalty clauses for contract non compliance are an essential part of this
capital intensive chain involving so many players; the most relevant commonly
employed in the industry being those known as “delivery or pay” or “ship or pay”
which penalise the seller if the contracted gas is not delivered, and “take or pay”
penalising the buyer if the gas is not taken away. In Spain we had a problem with
“take or pay” in the early eighties caused by a delay in the construction of the
national gas grid owing to the severe recession the Spanish economy was going
through at that time, and consequently we could not meet the purchase volumes
of the first LNG contract that Spain had signed with Algeria. Algeria took Spain to
international arbitration with the result of Spain having to pay severe financial
penalties.

At liquefaction plants where several trains have been built, several chains coex-
ist, and the final structure therefore is a hugely complex affair. As an example,
let us look at the case of Atlantic LNG in Trinidad and Tobago, whose liquefaction
train, Atlantic 1, which came into operation in 1999 with a capacity for 3 Mtpa,
operated by a consortium of four companies, BP, BG (British Gas), Repsol, Cabot
-a small North American company- and the national gas company of Trinidad,
NGC. Three more trains were built later, the last being commissioned at the end
of 2005, bringing the total capacity of Atlantic LNG to today’s figure of 14.9 Mtpa.
Repsol and Cabot recently sold their shares in Atlantic respectively to Shell and
to the Chinese Corporation CNP, without the complex share and contract scheme
being modified in any way, featuring the following composition:

- Train 1 (Atlantic 1): Nominal capacity 3 Mtpa, Commissioned in 1999.

Liquefaction plant partners: BP (34%), BG (26%), Shell (20%), CNPC (10%) and
NGC (10%).

Atlantic 1 acquires 100% of the gas from a BP - Repsol consortium and operates
as a merchant plant, therefore keeping the LNG sales margin and selling gas
through long-term contracts to Gas de France Suez (60%) and to Gas Natural
(40%).

- Train 2 (Atlantic 2): Nominal capacity 3.3 Mtpa, Commissioned in 2002.
Liquefaction plant partners: BP (42.5%), Shell (25%), BG (32.5%).

This train operates under a drawback regime, and therefore the commercial-
ization margins are reverted to the gas supplier, although the LNG is formally
marketed by Atlantic.

The gas suppliers are the consortium BP-Repsol (50%) and BG (50%).

The long-term gas sales contracts are signed with: BG (44%), Shell (20%), Gas
Natural (21%), Gas de France Suez (10%) and BP (5%).
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- Train 3 (Atlantic 3): Nominal capacity 3.3 Mtpa, Commissioned in 2003.
Liquefaction plant partners: BP (42.5%), Shell (25%), BG (32.5%).

This train is operated under a drawback regime similar to train 2.

The gas suppliers are the consortium BP-Repsol (50%) and BG (50%).

The tong-term gas sales contracts are signed with Shell (43%), BG (24%) Natur-
gas (a branch of EDP) (23%) and BP (10%).

- Train 4 (Atlantic 4): Nominal capacity 5.2 Mtpa, Commissioned in 2003.
Liquefaction plant partners: BP (42.5%), Shell (25%), BG (32.5%).

This train is operated under a drawback regime. The gas is commercialized di-
rectly by the partners.

The gas suppliers are: BP (37.8%), Repsol (22.2%), BG (28.9%) and CNPP (11.1%),
who ship out the LNG in proportion with their shareholdings.

Investments in the LNG Chain

Prior conditions to the launching of a project

In order to guarantee the success of an LNG project it is firstly necessary to
account with sufficient gas reserves as to ensure the supply of the necessary
volumes of gas throughout the life of the project, at a competitive gas price at
the inlet to the liquefaction train. As in all capital intensive projects, a correct
estimate of the necessary investment is vital, as it is vital too having the indis-
pensable experience in the execution of very complex projects, both in the de-
sign and construction stage, in frequently remote areas short of infrastructures
and therefore with much higher construction costs than normally expected. It
is likewise necessary to secure partners suitable for marketing LNG at an ear-
ly stage of the project, with sufficiently defined contract bases, and to secure
financing as soon as possible. All this needs to be accompanied by an in-depth
project risk analysis.

The foregoing may appear obvious, but as we shall see later, it has not been
the case in many recent projects, as many of them have failed after they were
started or have ended up with serious delays and cost overruns, sometimes in
excess of 50%, which undermine the profitability of any project.

Investments in liquefaction

In the CAPEX of an LNG chain, the most important item, as it represents up to
80% of the investment, is the liquefaction plant, including the plant itself and the
storage tanks and port infrastructure.
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The technology employed at natural gas liquefaction plants is relatively much
younger. Since the early sixties when this technology was born, thirteen plants
were built in the first thirty years, nearly all of them by one single process li-
censor (Air Products). At the end of the last century, there were only four engi-
neering and construction contractors with proven experience, two North Amer-
ican companies (Bechtel and Kellog), and two Japanese companies (Chiyoda
and JGC), and a small number of plant owners and operators. Basically, there
was not much accumulated experience, in spite of which, throughout that first
stage and until the early years of this century, expectations in the experience
curve were met and the specific investment costs in the period 2000-2006 were
around 300 dollars per tonne, the investment in a 5 Mtpa plant being therefore
in the order of 1,500 million dollars.

The situation changed radically after 2006 with an unexpected escalation of
costs, which in the period 2007-2014 pushed the average unitary costs up to
550 dollars per tonne for construction of a new train in a pre-existing liquefac-
tion plant (brown field project) and to 1,200 dollars per tonne in a grass roots
plant, with the average investment for a new 5 Mtpa facility increasing to 6,000
million dollars.

The situation is not expected to change in the short-term, since the estimate for
the average investment in projects to be commissioned in the next six years,
i.e. between 2015 and 2020, according to information from the developers, is
around 600 dollars per tonne for a new train (brown field project) and 1,400
dollars per tonne for a grass roots project, and therefore a new 5 Mtpa plant will
cost around 7,000 million dollars on average. If we bear in mind that in projects
of this type cost overruns are far more common than the opposite, it is highly
likely for the final investment to be much higher. The investment planned for the
only “Floating LNG” project currently under construction is around 1,800 dollars
per tonne. A “Floating LNG” facility is a new concept, but one that is destined to
play a fundamental role in the future of LNG, that we will discuss later.

Some very striking examples of plants that have been commissioned recent-
ly or that are still under construction, but which have suffered exorbitant cost
overruns are the Snohvit and Gorgon plants. The Snohvit plant, with capacity for
4.3 Mtpa was built by a consortium of several Norwegian companies in the Bar-
ents Sea, with Statoil as the main shareholder and operator. Built on a border
zone, owing to the climatic conditions, the plant began operating in 2007 after a
considerable delay with a unit investment of 2000 dollars per tonne, this being
the all time record for unit investment to date. The Gorgon plant in Australia is a
gigantic plant, with capacity for 15.6 Mtpa. It is being built by a consortium of six
companies, on one hand Chevron (47.3%) Exxon (25%), Shell (25%), i.e. three of
the biggest oil companies in the world, with wide experience in LNG, and three
Japanese electrical utilities who buy the gas, Osaka Gas (1.47), Tokyo Gas (1%),
and Chubu Electric Power (0.42%). It is, as can be seen, a top class consortium.
The first train will start operating in early 2016, with the two remaining trains
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currently being at advanced stages of construction. In this case the investment
is estimated to have a specific cost of around 1,800 dollars per tonne.

It is difficult to explain such an important escalation of costs in an industry
as experienced as the oil and gas industry. With young, although established,
technology it is more common for investment costs to decrease rather than in-
crease, as the number of built plants grows and experience is accumulated. An
excellent study about the causes of this phenomenon is the one published by the
Oxford Institute for Energy Studies: LNG Plant Escalation, by Brian Songhurst,
who also elaborates on what the industry could make to reverse this trend and
reduce costs. We recommend anyone who wishes to research this subject fur-
ther to read it.

One of the reasons analysed in the aforementioned study is that some of these
plants have been built at very unfavourable sites, some of them on the frontiers of
technology (with limit climatic conditions, such as Snohvit, or high local construc-
tion costs such as Australia today). In these cases the profitability of an LNG plant
requires gas to be purchased very cheaply at the liquefaction plant inlet.

Investments in regasification

As is the case with the liquefaction plants, the investment costs in regasification
plants have also increased substantially in recent years. Average costs, which
had stabilised at around 100 dollars per tonne during the initial years, started
to escalate sharply at the end of the decade, and now are considerably over 200
dollars per tonne, with costs at plants currently under construction being in ex-
cess of 300 dollars per tonne. Although price inflation has not been as high as at
liquefaction plants, it has been driven by similar circumstances, a boom of new
projects, a small number of construction companies with the necessary technol-
ogy and experience to build storage tanks, and the fact that liquefaction plants
are competing simultaneously for those services. The trend of using tankers
with bigger capacities has also contributed to this in that the storage capacity
at plants has been forced to increase for the same regasification capacity. The
geographical factor has contributed for this cost increase to be more moderate,
compared to liquefaction plants, since regasification plants are located in more
developed areas, therefore entailing lower construction costs.

This fact, and the probable moderation of growth in the worldwide regasification
capacity, as we will see later, with a wide over-capacity in most regions, leads us
to forecast a normalisation of the cost curve over the coming years.

The expansion of the so called Floating Regasification Units will contribute to this
trend of moderation; these units consist on the integration of an LNG carrier to
which the evaporation zone of a regasification plant is added. This new concept
that started in 2007 has permitted cheap, rapid access for countries such as Ar-
gentinain 2008 and Brazil in 2009 who were in a situation of urgent need to quick-
ly import gas lacking the necessary infrastructures. This solution has quickly be-
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come a port of entry for new importers of LNG, without entailing excessive initial
costs, particularly for those who only need to import LNG seasonally, hiring the
regasification plant during the months when gas is needed, so that the plant can
later travel and set up at another site, usually in the other hemisphere, for the rest
of the year. This could be the general solution for a country to take its first steps
in importing gas. It does have limitations though, such as the low storage capacity,
and that in some places, with adverse weather conditions and difficult seas, gas
cannot be regasified when it is most required. As the demand for gas increas-
es and LNG imports become permanent, these countries usually end up deciding
to build a conventional regasification plant. Whichever the case, the first floating
plants have proved to require a much lower investment than permanent plants,
by being able to use obsolete LNG carriers that are no longer competitive for the
transportation market, but which are still suitable for conversion to floating re-
gasification units. Another advantage in investing in this type of plant, even for
those that have been built ex novo, is their ability to benefit from the competitive
advantages of shipyards, meaning that lower construction costs can be offered.
A good example of the success of this new concept is that in just eight years to
present, fifteen units of this type have been built.

Another novel concept that the market conditions have driven in recent years is
to add a tanker loading system to a conventional regasification plant originally
designed to receive LNG, which will permit the plant not only to import, but also
to offer intermediate storage and subsequent export of LNG. Some plants have
been adapted to be able to conduct load transfers from one methane tanker to
another. This capacity to re-export LNG has opened, particularly in Europe, the
possibility of compensating for falls in the demand sending the gas to more
profitable markets. For example, the six Spanish terminals have been adapted
to be able to re-export LNG.

Investment in LNG carriers

In the LNG chain, LNG carriers are the item that requires the least investment.
As seen in Point 3 (Characteristics and Feasibility of the LNG Chain), depending
on the type of contract, the responsibility can pertain to the buyer or seller of
gas. Producers usually decide to have their own tankers, and therefore invest
in the fleet. In the case of buyers however, this is more and more often subcon-
tracted to specialised shipping companies under a “time charter” scheme, for
the period of duration of the gas purchase and sale contracts, thus avoiding the
investment and substituting it for operating costs.

Today there are around four hundred LNG carriers operating in the world, two
thirds of which are less than ten years old, and they are therefore large capacity
vessels, with efficient energy consumption and low operating costs.

Unlike the case of liquefaction plants, and to a lesser extent regasification
plants, the increase in the capacity of the vessels has meant that investment
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prices have been contained, and consequently, in spite of the high demand, the
investment per cubic metre has increased by less than 20%. The current cost of
a tanker is around 1,500 - 1,600 dollars per cubic metre, and with a clear trend
to decrease in coming years owing to the lower demand for new capacity.

Current average investment cost in the LNG chain

The scope of investment necessary for an LNG chain is very wide, depending
on the variables affecting the costs, as discussed previously. As a guide, the
investment necessary for a capacity of 5 Mtpa can range between 3000 million
dollars if it is a new train in an existing liquefaction facility that does not invest
in regasification and contracts tankers under a time charter, and over 12,000
million if it is a “grass roots” plant in a remote location including the investment
made in regasification and purchase of tankers.

According to the estimates made by the International Energy Agency in their
World Energy Outlook publication for 2015, the total costs of the natural gas
chain, including the costs of gas at the inlet to the regasification plant and the
operating costs, are typically itemised as follows:

* Cost of gas: 32%

e Liquefaction: 47%
e Transport: 13%

» Regasification: 7%

Natural Gas Prices

Background

Although the price of LNG has its own particular characteristics, it is obvious
that LNG prices are closely linked to those of piped natural gas, with which it
ultimately shares its final destination, and it is therefore relevant to analyse, in
the first place, how the price of natural gas is formed.

Prices of natural gas are mainly determined by the basics of the offer and the
demand, and as happens with other commodities this include current offer and
demand and future forecasts of offer and demand. On the other hand, prices are
correlated to the energy sources gas competes with, namely coal and oil, mainly
the latter.

Bear in mind that the price of oil is established on the basis of indexes (Brent,
WTI, etc.) and the price of each batch of oil bought and sold is referenced to
one of those indexes, the price being adjusted by the quality of the crude oil, its
geographical position and any other differentiating variable. Indexes in turn are
also correlated, since the oil market is globalised and therefore when talking
about the oil price suffice it to refer to one index only, the Brent being the most
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widely used. In the case of gas, although we will see there are also indexes,
the gas market is fundamentally regional, with large differences between coun-
tries. In 2014, 74% of natural gas produced in the world was consumed in the
domestic market. From the 26% left for the international market (imports and
exports), 14% was sent via pipeline connecting neighbouring countries and re-
gions, and the remaining 9% was commercialized in the form of LNG, the latter
being therefore the only correlation link between the different regional markets
and the main force driving globalisation of natural gas.

Mechanisms for establishing gas prices

There are different mechanisms for establishing prices, with the most relevant
being the following:

- Gas-on-Gas Competition or GOG: In this case the price of gas is referenced in
a similar way to the price of oil, through indexes, the most important being the
so-called Henry Hub which is used in most transactions in the United States and
has been operating for decades, there being consequently many statistics for
this index. Indexes have been introduced recently in other markets, namely the
NBP (National Balanced Point) in Great Britain. These indexes are formed around
transaction centres called Hubs, and can be either physical (as is the case of the
Henry Hub) or virtual or notional (such as the NBP). As in the case of oil, these
indexes can be used to operate in physical markets or futures markets. With this
mechanism, the price is determined by crossing the offer and the demand on the
gas market. In order to be efficient and representative it requires large contract-
ing volumes, a multitude of buyers and sellers and therefore sufficient competi-
tion and market depth, and a sufficient number of transactions carried out on the
spot market. Not all transactions are carried out on spot mode, in fact many are
based on mid and long-term contracts, where the price is established on the basis
of the reference index. These indexes are also used in the LNG spot market. Today,
the only gas price index that is sufficiently representative, owing to the liquidity of
the market, is the Henry Hub. The others, including the NBP, are much less repre-
sentative of the markets, being more speculative and at the moment do not seem
to have the potential to become generalised for mid and long-term contracts.

- Price referenced to other energies (Oil Price Escalation) or OPE. In this case,
normally limited to mid and long-term contracts, the price is determined by
means of a formula that is based on the price of oil and some of its derivatives,
normally diesel or fuel oil, and sometimes coal. This mechanism for establish-
ing prices is the most commonly used in LNG contracts and we will therefore
analyse it in more detail in the section on LNG prices.

- Price referenced to the product price at the final destination of the gas (Net
back from Final Product) or NET: In this case, also limited to mid and long-term
contracts, the price is determined by means of a formula based on the final price
of the product the gas buyer sells on the market. This mechanism is mainly used
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for electricity production (using for example the price of electricity in the buyer
country’s electrical pool), but also in industries where natural gas is a raw ma-
terial such as production of fertilisers or methanol, or industries that are very
energy intensive, such as steel. For contracts of this kind to become generalised
the products used in the calculation formulae need to have reliable, representa-
tive indexes and therefore provide sufficient guarantees for the gas seller. Sell-
ers could be interested in this type of contract in order to diversify their earnings
and not depend exclusively on gas or oil prices, but also in order to cover their
positions in the futures markets providing that the product in question has a
futures market and said market is sufficiently liquid.

- Regulated Price (RP): In this case a regulatory or administrative authority sets
the gas prices. This mechanism is logically limited to the domestic markets, which
we should remember, account for approximately three quarters of the world’'s gas
market. To establish prices regulators logically take into account the production or
purchase costs of gas and the return on investment, but there are sometimes oth-
er socio-political factors that could include tariff subsidies for certain consumers,
large consumers of gas in sensitive industries or social tariffs for small consum-
ers. In countries with large surpluses of gas, it is usually widely subsidised for
industry and small consumers alike, and is sometimes distributed for free.

This mechanism has been of an almost universal use in the past, but today near-
ly all OECD countries have fully or partially liberalised their gas markets.

- Contracts between monopolies (Bilateral Monopoly) or BIM: The price in this
case, for contracts with usually annual duration, is fixed between states or na-
tional companies.

How domestic prices are established by regions

- North America: Gas consumption on the North American continent accounted
in 2014 for 27% of world consumption. Nearly all the gas was marketed via a
Gas-on-Gas (GOG) competition mechanism.

- Europe: In 2014, 14% of the world’'s gas was consumed in Europe. The sta-
tistics for that year show a distribution where 61% was traded on Gas-on-Gas
(GOG) competition, 32% was at a price referenced to other energies (OPE) and
the rest through other mechanisms. The importance that GOG has acquired is a
consequence of liberalisation of gas markets in the EU and is very recent, since
until a short time ago the market was dominated by the OPE which in 2005 rep-
resented 78% of the market.

- Former Soviet Union countries: in 2014 these countries accounted for 18% of
the world’s gas consumption. In this region, regulated markets accounted for
more than two thirds of the total.

- Middle East: In 2014 this region accounted for 13% of the world’'s gas consump-
tion, way higher than its GDP share because of abundant production, to a large
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extent a mere surplus of oil production, and the low prices of gas in the region,
where the only possibility of obtaining better performing prices is through LNG
production or producing methanol, fertilisers or other products. More than 80%
of the market is regulated, highly subsidised and more than 15% of the market
correspond to Bilateral Monopolies between states or via national companies.

- Asia: This region includes the big countries of continental Asia, China and In-
dia having a big weight, and excludes the coastal Pacific countries. As they are
developing countries with low production, penetration of gas on their markets
is still low. In 2014 they accounted for 8% of the world’s consumption. Approx-
imately half of the gas is marketed on regulated markets and for 45% of con-
sumption the prices are established through competition formulae with other
energies (OPE) given the weight of imports, a large part of which is in the form
of LNG. The rest of the mechanisms used to establish prices are marginal.

- Asia Pacific: This region includes the islands in the Pacific, where Japan is the
main consumer, the coastal countries and Australia. In 2014 they accounted for
12% of the world’s consumption. There are countries in this region with large
production capacity such as Indonesia and Australia, the latter having large re-
serves that make it today one of the main LNG exporters. On the contrary, the
more industrialised countries such as Japan, Korea and Taiwan have very limit-
ed own resources and are therefore big energy importers. These countries have
very highly developed gas infrastructures. LNG carries a large weight in their
energy balance, it accounting for over 40% in the region as a whole. Consequent-
ly, 56% of the gas is priced in correlation to other energies (OPE); 17% is Gas-
on-Gas (GOG) based, mainly in Australia, 18% is regulated and the remaining
mechanisms for establishing prices are marginal.

- Latin America: In 2014 this region accounted for 5% of the world's consump-
tion, there being countries in the region with high levels of gas penetration, such
as Argentina, and countries with high production potential, such as Venezuela
and Bolivia, but with scarce gas infrastructures, or Brazil with a huge potential
for gas production, although still very incipient, importing most of the gas it
consumes. Due to this diversity there is a more balanced distribution of mecha-
nisms for establishing prices than in other regions: 41% of the gas is regulated,
26% is correlated to oil (OPE) and 21% is Gas-on-Gas (GOG) based. The relatively
important weight of gas whose price is referenced to the price of the final prod-
uct (NET) is rather striking.

- Africa: In spite of its production potential, and the weight it has traditionally had
as an LNG exporter, the region is a fairly modest consumer of gas. In 2014 they
accounted for 3% of the world's consumption. More than 85% of gas is regulated.

Gas prices compared to other energy sources

In comparison to the huge disparity in gas prices in the ultimate market, be-
tween regions and between countries in the same region, prices on the interna-
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tional markets, although there are notable differences, have converged some-
what, largely because the dominant mechanism for establishing prices has
been competition with other energies (OPE).

In the early days of development of the gas industry, when there were practical-
ly no environmental restrictions, natural gas had to displace coal and oil sourced
manufactured gas. It should also be taken into account that over a long period of
time, and even today in the big oil producing regions, gas was a by-product from
oil extraction, and since it is not an easy product to store, it was necessary to sell
it off at any price, the only other alternative being to burn it.

The major infrastructure investments necessary for development of the gas industry
also required a lower gas price in order to make these investments profitable. Once
these investments have been depreciated in developed countries, and the important
advantages of natural gas have made it more competitive, its price has always been
somewhere between the prices of coal and oil, in terms of energy equivalence.

Over time a consensus grew that in the mid-term, and despite its relatively high-
er abundance, the difference in price between gas and oil would decrease, tend-
ing towards what is known as “oil parity”.

A good way to compare the relative prices of gas and oil in the last thirty years
is through the statistics that BP publishes annually in the BP Statistical Review
of World Energy. The following table (Table 1) shows a comparison in terms of
equivalent energy of oil prices (average import price for OECD countries) with
prices of import/export gas from four developed countries where statistics
are available, namely: Germany, Great Britain, Canada and Japan, and with the
Henry Hub price.

] Fearedl gt .
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The country with the lowest gas price in the track record is always Canada, a
country with important gas surplus, which has only been able to export gas to
the United States, having to compensate the higher transport costs through
price, since to date Canada is not an LNG producer. It is followed by the United
States, a major gas consumer but also a major producer, and neighbour of a
large captive exporter. The United States is a paradigm today of cheap gas price,
and of the competitiveness that this price confers to its economy. This has not
always been the case. At the end of the last century, as a result in the decline
of gas fields in the country, it was implied that domestic production would rap-
idly decrease, that this decrease could not be compensated by imports from
Canada or Mexico, and that the only alternative was to import gas from other
producing regions. The consensus in that by 2020 the United States would be
the world's biggest LNG importer was unanimous. As a result of this market
situation many American producers thought that they should not make further
efforts to maintain production, since in a not too distant future the price marker
would be established by LNG imports and that the future performance price of
their gas would be substantially higher. The prices increased substantially, and
in the table we can see how the Henry Hub price in the first years of this century
exceeded European prices and positioned itself at an “Oil Parity” level. Infra-
structures to import LNG were rapidly planned. Over forty regasification plants
were planned of which more than twenty were actually built (as a consequence,
incidentally, there are more regasification plants in the United States than in Eu-
rope). This trend did not last long however, and the unexpected, silent and rapid
explosion of non-conventional gas production not only changed reality, but also
future expectations, and the price of gas in the United States has fallen in recent
years to half that of prices in Europe.

The USA is followed in the price range by the United Kingdom where, in the first
years of the series, prices below the Henry Hub index were recorded as a coun-
try with a major gas surplus but without sufficient infrastructures at that time
to export it. As gas production declined, and being forced to resort to importing
gas from Europe and to import LNG, gas price has been increasing. The aver-
age price in the last five years more than doubles the Henry Hub index. When
analysing this data, it should be considered that the referenced index, the NBP,
is guestionable in that it has a relatively short life, scarce volume of gas for its
computation and is highly subject to seasonality, and therefore does not reliably
reflect the average gas prices in the United Kingdom as much as the Henry Hub
index does or the average import price in Germany.

Import prices in Germany are representative of the average price level in Cen-
tral Europe, which is a region with its own production but largely dependent on
imports. Gas imports from countries outside the EU are from Russia, Norway
and Algeria, all via pipeline with very low capacity to import LNG in Central Eu-
rope. These exporting countries are in turn largely dependent on Europe to sell
their gas production. With the exception of Algeria, which was one of the first
countries in the world to export gas in LNG form, neither Russia nor Norway
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became LNG exporters until only a short time ago and, as will be seen later, ow-
ing to technological reasons they will be in the future fairly uncompetitive LNG
producers. This situation of mutual dependence, certainly unwanted, at least by
the buyers, but with fairly balanced forces, has lead to prices that would not be
in practice so different had a situation of higher competitiveness arisen.

Japan, among all the considered countries, is the one who has had to pay a
much higher price for its gas in the last thirty years, by a long way. Practically
without any energy sources of its own, it has been forced to import all the gas
it consumes in the form of LNG, being over all this time the world’s biggest im-
porter, by a long way. Because of its geographical situation, the LNG it needs has
had to be imported from distant production regions, and Japan’s preference to
guarantee its gas supply has always been paramount to the price. The market
of gas buyers in Japan has always been fragmented, and although individually
they are major LNG buyers, they have never been able to enjoy the buying power
they would, had they been able to concentrate their contracts.

Figure 1 shows in graphic form the evolution of gas prices in these same coun-
tries between 1997 and 2014.

The graph shows how the lines representing natural gas prices in the four an-
alysed countries (United States, Germany, United Kingdom and Japan) remain
grouped together, and how prices increase in line with the evolution of oil prices
until 2008, when the highest peak on the curve of crude oil prices was produced.

From 2008 onwards the prices start to diverge. This divergence is more pro-
nounced in 2011 in an extraordinary fashion as a result of the accident at the
Fukushima nuclear power plant in Japan, when the tsunami caused serious
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damage at two other plants. It was decided to thoroughly service all the nuclear
power plants, forcing the country to stop using its nuclear power plants for an
undefined period of time, and supplementing energy production with coal, oil
and above all LNG. This over demand meant that the spot price of LNG tripled in
just a few months, lasted over time and had a long-lasting effect however the
shortage of gas, as explained in the section on LNG prices.

At the same time that this price increase took place, which, owing to Japan's
weight as a consumer, affected the LNG market, there was a gradual fall in
crude oil prices, and the price of other gases followed this trend, which in the
case of the Henry Hub was made worse by the higher availability of non-con-
ventional gas.

Figure 1 clearly shows how the range of prices by countries has expanded, what
would paradoxically appear to point to an increasingly fragmented gas market.

When comparing the relative evolution of prices, it is worth remembering that
gas is in “oil parity” when the price of oil, expressed as dollars per barrel, is ap-
proximately six times higher than the price of natural gas measured in dollars
per million Btu's, the unit used to express figures in the Henry Hub index. The
historical range of relative prices of the oil barrel and the Henry Hub, used to
oscillate between five (expensive gas) and twelve times (cheap gas). In the last
four years this range increased however to a level of between 23 and more than
40 times the ratio of prices between the oil barrel and the Henry Hub price. In
2015 the drastic fall in oil prices has moderated this trend, but, although the
year has not yet ended, the ratio is not likely to fall much lower than twenty.

This increasing divergence between oil and gas prices, known as “Oil-Gas De-
coupling” is limited to the United States and its area of regional influence, but
it does provoke a major debate among the analysts about whether or not it is
here to stay or is just here in passing, and whether or not it will spread to other
regions.

Whichever the case, in the current scenario of low raw material prices and of
energy price in particular, the recovery of gas prices is going to be slow, but it is
obvious that the price difference between gas and oil is excessive, and will not
be sustained for much longer owing to fundamentals; the substitution process
with this price difference is inevitable, suffice it to think about the huge econom-
ic incentive driving penetration of gas in the transport sector. This penetration
is already taking place, although, as in all these processes, at the beginning
with strong inertia (in 2014 natural gas for transport in the USA was only 0.1%
of total consumption), but, as has been seen in other countries, Argentina for
example, over time these substitution process acquire critical mass and accel-
erate. The current price level of oil is working however against these processes.
Although it is more profitable for an American consumer to replace a current
diesel heating system for a natural gas system, he will not be very willing to do
it if the fuel bill is half of the previous year.
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With gas prices on the American market being so low (without dealing with prices
in Japan, which are neither sustainable in time, gas price in Europe was more than
double in 2014), there is a clear opportunity to export gas in the form of LNG. In a
short time there have been many projects to transform regasification plants, cur-
rently unused, in liquefaction plants, of which five are currently under construction.
It is expected for the first of them to start operating in early 2016, thus converting
the United States in an LNG exporter, and the other four plants to start operations
in 2018. LNG exports will contribute, further and faster than vehicle fuelling natural
gas, to reduce the “decoupling” gap and the price difference among regions.

To end this section on gas price, a short discussion about the prices in Spain will
be made. In view of the lack of comparable statistics, for indicative purposes
only we have resorted to the scarce official information available and to the his-
torical records of gas prices when it was regulated. In spite of the fact that in the
first stages of gas development in Spain, all the gas was LNG, and this has been
for a long time the most important part of the gas basket, it can be stated that
gas import prices in Spain have been very similar to the rest of Europe, although
slightly higher, and much lower than the prices in Japan or Korea. Contributing
to this is the important diversification in the supply of LNG, the geographical
proximity of some sources (Libya, Algeria, Egypt and even Trinidad and Tobago),
and the competition with the little gas that came from Europe (contract with
Norway) and subsequently from Algeria through the Maghreb pipeline first and
the Medgas pipeline afterwards. Price levels are therefore comparable to the
rest of Europe but with much greater diversification of the supply sources, and
therefore higher security of supply.

LNG prices

Mechanisms for establishing prices

As could be no other way, the mechanism for establishing LNG prices cannot be
independent from those applied to the rest of the gas, although there are some
differentiating aspects, such as the higher weight and longer duration of long-
term contracts. Right from the start of this industry, LNG prices have been set
using this kind of contracts, with pre-established points of destination. Many of
these contracts, with a view to giving gas price more stability, were set in rela-
tion to oil prices, but with a time lag of several months (six or nine months), and
also with average prices of oil derivatives such as diesel and fuel oil in recent
months. All contracts were protected by several confidentiality clauses, and the
market was by no means transparent. The spot market was marginal, reduced
to what the industry knows as “excess quantities”, i.e. LNG produced in excess
of the quantities included in contracts at liquefaction plants, and seasonal sit-
uations (gas excesses in summer and demand peaks in winter). At the end of
the last century a change in this trend began to be seen, which has accelerated
over the last ten years, through the expiry of contracts liberating LNG, through
the expansion of the market with an increasing number of producers and cus-
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tomers, through the proliferation of regasification plants, through the existence
of excess capacity of LNG carriers, and above all due to higher fragmentation of
the gas market in the world and the wide price fork affording major arbitration
possibilities and therefore a profitable market for agents who were able to place
gas on the spot market. This trend has increased in the last decade, which has
led to more diversity in contracting formulae.

In 2000 only 5% of the LNG was marketed on the spot or with contractual peri-
ods below two years. In 2012 this figure reached a peak of 27% and has stabi-
lised over the last two years at slightly over 25%.

The last few years have seen a bonanza in the LNG market which has encour-
aged this contracting mode. The general opinion is that this stage has reached
its end, and that the market in the coming years will be much more moderate.
Several factors point in this direction: very low oil and other raw material prices
and normalisation of the extraordinary demand in some countries, particularly
Japan, but also Argentina and Brazil. Japan has recovered part of its nuclear
generation capacity and has contracted additional gas through mid and long-
term contracts. Argentina, which is now a country that structurally imports gas
in winter, and no longer wants to exclusively depend on Bolivia, is buying LNG
through mid-term contracts.

These, and other importing countries, in view of an energy market with very
low prices, under huge uncertainty about the duration of this situation and the
relative evolution of prices of the various energy sources, do not want long-
term commitments, but do want to secure their energy supplies and not have to
depend on a market as volatile as the spot market. These circumstances have
brought about an increase in mid-term contracts (three to five years), although
the contracted volumes under this modality are fairly low and only accounts for
around 3% of the total LNG market. This trend of mid-term duration contracts
is likely to continue, at least until the situation regarding the future of energy
prices becomes more clear.

The reluctance of buyers to contract new quantities of gas on long-term basis
has also been affected by the growing difference between oil and gas prices,
the “decoupling”, particularly in the United States, which has only become more
moderate in 2015 with the slump in oil prices. Bearing in mind that a long-term
gas contract takes many months to mature, the mentioned effect has not mate-
rialised in recent LNG contracts. From the latest LNG contracts, as far as we are
aware, the preference by buyers to take the American gas price as the reference
can be deduced, i.e. the Henry Hub index, in the certainty that this reference in-
dex will lead to lower, more stable prices.

Evolution of LNG prices

The last ten years, and above all the last six, have been years of bonanza for the
LNG industry at all levels and for most players, due to growth of the market and
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evolution of prices. With the exception of structural buyers who, like Japan, have
had to resort to big, unscheduled purchases on the spot market, all the rest have
benefited from this situation. Producers have been able to sell non-contracted
gas on an avid LNG market at prices much higher than contract prices. Buyers
with free destination contracts or at least with a certain degree of flexibility have
also been able to sell their gas at all times on the market at higher rates, which,
in a fragmented market with huge regional price differences has reported ex-
traordinary profits. Even the economic crises in developed countries, and the
fall in the domestic demand in these countries has become an opportunity for
producers and companies holding LNG contracts intended for those markets. It
has been possible to redirect that gas surplus on the LNG spot market, and the
price difference between the contract price and the spot price has been some-
way shared between the buyer and the seller.

Around the middle of 2014 the situation began to change, and since then, and
throughout 2015 the situation has been deteriorating. Has the bonanza ended?
Apparently yes, owing to several concurrent factors. Firstly, the world’'s weak
demand for raw materials had to affect LNG as well. Lower demand for spot
gas by Japan, a winter with abnormally mild temperatures, and the already felt
deceleration of the Chinese economy, caused a crash in the spot market, leading
to prices below 11 dollars per million Btus, practically half the price of previ-
ous years and for the first time in many years the spot price of LNG fell below
contract prices. Secondly, the sharp fall in crude oil prices, which began back in
September 2014 and that dragged them in January 2015 below 50 dollars, i.e. a
slump of 50% in just four months.

This fall in prices has been damaging for nearly all players, except of course the
structural LNG importers, whether buying on the spot market or through con-
tracts. The new LNG producers, many of whom have preferred to direct part of
their production to the spot market, now find themselves in a difficult position.
For those whose gas contracts are linked to oil prices, the situation is not good
either, although it was initially mitigated by the time shift of many contracts, it
has worsened over the year. The least affected contracts are those linked to in-
dexes such as the Henry Hub index, or to the electrical pool price, but contracts
of this kind are a minority. The opportunity that LNG buyers used to have to re-
direct their gas to other destinations has also disappeared, at least temporarily,
for their contracts are linked to oil, but with prices with a time lag of months
meaning they were forced to pay high gas prices with few possibilities of redi-
recting it to the spot market, and with a loss of competitiveness of their gas in
their domestic markets.

The largest beneficiaries from this situation, on the other hand as in the case
of the rest of raw materials, are the end consumers and the economies of the
importing countries.

The current situation, leaving aside the prices of oil, whose current level of an
over-offer and its consequences on price had not arisen for a long time, is noth-
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ing more than a gradual return to normality, since what was outside this sit-
uation was in fact the LNG market. In the coming years we will see how this
market changes from a clear over-demand to a probable situation of over-offer.
From now until 2018, i.e. in the next three years, the LNG production capacity
will increase by more than 60 Mtpa, i.e. 20% higher than the current production
capacity, which the market will most likely not be able to easily absorb.

The evolution of the Asian economies, and the so-called Asia Pacific region will
play a fundamental role in the evolution of LNG prices, since, as we will discuss
later, these two regions are not only the highest consumers (together they ac-
count for consumption of over 75% of the world’'s LNG and their demand has
grown in a similar proportion in recent years), but in the future more than 50%
of the world's production is expected to be concentrated in these regions. The
growth perspectives of other markets in the coming years are much lower, with
a limited growth, if any at all, in

the developed countries, with a view to increasing the security of supply, and
also with the entry in the LNG market, for the very same reason, of other coun-
tries such as Poland or Lithuania, who could take advantage of low prices on
the spot market to partially substitute Russian gas. In these other countries,
the incremental demand could arrive, in view of the perspectives of low LNG
spot prices, from those who already have regasification infrastructures such as
Argentina, Brazil or Chile, and also countries such as Egypt, traditionally an LNG
exporter in which the growth of the internal market could force it to become an
importer, without having to invest in infrastructures as it can use its liquefaction
plants to import gas.

The end of the extraordinary boom the LNG industry has gone through in recent
years does not mean it will no longer be an attractive industry, since, as we will
see later, will continue to report strong growth. There is a lot of gas in the world
where the best alternative to make it profitable is converting it in LNG. LNG pro-
jects that are truly competitive will materialise, and those that have been de-
veloped properly will become very profitable for their investors. It will not be
as easy as in the recent past to develop one project, and the least competitive
projects, or those that suffer cost overruns or delays through deficient execu-
tion or due to an erroneous assessment of their conditions, will result in a very
deficient profitability. Basically, a return to normality.

LNG production. Where it is produced and future evolution

Distribution of gas reserves

There are abundant natural gas reserves in the world. According to the Interna-
tional Energy Agency the proven reserves today amount to 216 Tcm guarantee-
ing sixty years of production at current demand levels, but the technically and
economically recoverable resources, 781 Tcm, would guarantee meeting current
levels of demands for another two centuries. It is the study by the Agency itself
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who indicates that the foregoing mentioned resources only include the non-con-
ventional gas resources in regions where sufficiently accurate estimates have
been made, but do not include regions such as the Middle East, which most
probably have huge non-conventional gas reserves, and it could therefore be
claimed that just with the current level of technology there are gas reserves for
more than three hundred years. Although the biggest reserves are found in the
Middle East, the rest is fairly well distributed, and if Russia is included in Europe,
it could be said that all regions are capable of supplying their own natural gas
for a long time, although logically gas is unevenly distributed among them.

Among the ten leading countries in the world in terms of proven reserves, only
five: Russia, Qatar, Nigeria, Algeria and Australia have developed LNG produc-
tion, and each one, within their possibilities, has a clear strategy to continue to
grow in this business, although in the case of Russia this is still only marginal.

Among the other five, Iran, who is in contention with Russia for the country with
the highest gas reserves in the world, has not been able to enter the LNG busi-
ness due to political reasons, economic sanctions and technology limitations.
The future opportunities of Iran will be discussed later on. Turkmenistan, the
fourth country in terms of reserves, is not nor will be in the LNG market obvi-
ously because of its geographical position. The United States, the world’s fifth
country in terms of reserves, but the leading consumer of natural gas, until six
or seven years ago was considered to be the biggest LNG importer in the future.
With non-conventional gas coming into the equation, there has been a complete
around in the situation, and the United States today has a promising future as
an exporter. The two remaining countries, Saudi Arabia and Venezuela, sixth and
seventh respectively in terms of proven reserves, are also major oil producers
and since they do not have big natural gas consumers in their neighbouring
areas, they could have resorted to LNG, but they have not done so. In the case
of Saudi Arabia it is obvious that they have clearly opted to export oil, and use
natural gas for domestic consumption, for the secondary recovery of oil and to
industrialise the country, converting gas in fertilisers, methanol, etc., and this
strategy is not likely to change in the future. As is only logical, Venezuela also
gives priority to oil, and uses gas for domestic consumption. Although one LNG
project was considered at a given time, there has not been much enthusiasm
and the political situation has not helped either. Even though Venezuela may
consider entering the LNG market in the future, it is not likely to become a rel-
evant player.

Current LNG production in the world

The world’'s LNG production capacity at the end of 2014 was 301 Mtpa, with
the Middle East accounting for 100 Mtpa as the leading producing region, Qatar
being the world’s leading producer with 77 Mtpa. Asia Pacific region is close
behind, with over 95 Mtpa, Australia, Indonesia and Malaysia being the main
producers. The third producing region is Africa, with Algeria and Nigeria as the
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main producers, although there is also production in Egypt, Angola and Equato-
rial Guinea. However gas production in Egypt is declining, it has shown a strong
growth in its domestic market and is becoming a marginal producer. In fact, in
2014 it only produced 0.2 Mtpa and that year it announced definite closure of its
first liquefaction plant, Damietta. Libya, historically one of the world’s leading
LNG producers has also been several years without any production because of
the situation it is going through, and does not look like it will start producing
again in the mid-term. Latin America (including the Caribbean) produced around
19 Mtpa that year. Russia, at its plant on the Sajalin islands is still a marginal
producer, as is Europe at the Snohvit plant in Norway. In total there are nineteen
production countries in the world.

The utilization of the global LNG capacity is historically situated between 75%
and 90%. In 2014 it reached 81%, an apparently low figure, but in which several
factors affected it, including the shortage of gas at some plants, a shortage that
in several cases (Indonesia, Egypt, Oman, Yemen) is now structural, and the fact
that several units have been operating for only a short time, some with commis-
sioning problems. Actually, the liquefaction plants that have not had this type of
problems operated at practically full capacity.

New capacity under construction or design

Over thirty plants are currently under construction, many of them of a large
capacity, which before 2020 will increase the production capacity by more than
125 Mtpa, accounting for an increase of more than 40% in production capacity.

Approximately half of this increase will materialise in Asia Pacific (Australia,
Malaysia and Indonesia), with this region then clearly becoming the world lead-
er in production, ahead of the Middle East. Australia, with seven big plants under
construction will add 57.6 Mtpa by means of which it will overtake Qatar and
become the world’s leading producer.

The United States has joined the league of producing countries and, as could not
be otherwise, does it in big way. The use of the large, unexploited capacity it has
in regasification plants, therefore with pre-existing infrastructures and storage,
means it has the opportunity to invest in liquefaction through brown roots pro-
jects, with the subsequent saving on investment. There are currently four plants
already under construction, meaning that by 2020 production capacity will be 44
Mtpa, thus being positioned as the world's third producer in just five years. This
is a record for a new player.

Russia, with its Yamal LNG project in the Arctic will increase its production by
16.5 Mtpa. Completion is scheduled for 2019, although the developers have
announced that the first train will enter into service in 2017. This is a frontier
project, entailing huge design, construction and subsequent operation challeng-
es because of the extreme climatic conditions and remote location. Specially
designed LNG carriers will be needed to transport the LNG in conjunction with
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icebreakers. These difficulties have been made worse by the sanctions placed
on Russia this year. The final result of this project, its possible cost overruns and
delays, and the possible operating problems are crucial for the future develop-
ment of LNG in Russia, who has enormous gas reserves in the Arctic, with the
only viable outlet being LNG.

Future post 2020 investments

The driving force behind the LNG business in recent years has helped to main-
tain the logical interest in continued growth by the pre-existing players, but also
by a multitude of new agents, starting with potential producing countries and oil
companies who had previously not been involved in this industry; the buyers,
both traditional buyers with the aim to integrate upstream and potential buy-
ers to guarantee supplies under better conditions, and even investment banks
who have wanted to participate as active investors in some of these projects.
Consequently, a huge number of potential new projects have been announced,
totalling approximately 800 Mtpa, nearly double the installed capacity in 2020. It
is obvious that many of these projects will never materialise, and since projects
of this kind take a long time to mature, only a small number of them will actually
be started in the new future. Some of these projects have not even announced
the scheduled dates to start operation, and can therefore be considered nothing
more than a statement of intentions.

It is striking that the Middle East, currently the largest production region, is
practically absent from these projects, and that most of those announced are in
North America, which has historically been a marginal LNG exporter, Asia Pa-
cific, in projects located in non-traditional production zones, on the east coast of
Africa, where there is currently no production, and finally in the Arctic.

Most of the projects, of the announced fifty, are in North America, with an aggre-
gate capacity of 615 Mtpa. Most of the projects in the United States are located
in the Gulf of Mexico, but also in Alaska. In Canada most of the projects are on
the west coast, but there are also some on its Atlantic coast. If these projects
actually materialise, North America will be consolidated as the future third LNG
exporting region. Even if only twenty percent of the projects announced in North
America materalise, this region will become the world’'s leading exporter. In
1970 this region was a pioneer in the industry with construction of a plant in
Alaska, Kenai LNG (this plant stopping production due to a lack of raw material
this century), and is now ambitiously returning to the world of LNG.

The projects announced for Asia Pacific, with a total of 90 Mtpa, are in general
still speculations, in very remote areas and with recent experiences of very high
production costs.

On the African coast facing the Indian Ocean some large gas reserves have
been discovered, where the intention is to capitalise on them through LNG pro-
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jects. Projects totalling around 50 Mtpa in Mozambique and Tanzania have been
announced.

Finally, in the Arctic region, in addition to the projects mentioned previously
in Alaska (20 Mtpa), the projects announced in Russia include an extension of
Sakhalin 2 on the Sajalin islands, which was initially announced for operation in
2018, but has been postponed, and other northerly projects still on the drawing
board.

How many of this projects will actually materialise, and when? It is obvious that
the “momentum” of many of these projects has passed. It is significant that the
main traditional gas producers have not announced any plans, at least publicly,
for short to mid-term growth, even though they are prepared to increase capaci-
ty with much more competitive projects than most of the projects that have been
announced. It is obvious that the deterioration the industry is going to suffer in
terms of profitability is making them reluctant to build plants in the short-term,
but almost certainly increases in capacity in the Middle East will take place be-
fore many of the announced projects actually materialise.

Among the announced projects, those that entail the least uncertainty are the
ones for the United States Atlantic Basin, which will be difficult for any other
initiatives to compete with, particularly concerning those in the Gulf of Mexico.
With infrastructures already being available, low, reliable construction costs,
gas very close to the facility with proven, foreseeable regulation and low financ-
ing costs, the feasibility of each project is guaranteed. Some of the new projects
are already in advanced stages of planning permission and exporting licenses,
and will probably secure them in the short-term. But it is obvious that not all of
them will be granted permission, since there is not enough gas production to
assimilate up to 270 Mtpa of additional gas without increasing prices, and even
less so in the current situation where investments in the oil and gas industries
have fallen off drastically. Industries that consume gas, such as the petro-chem-
ical industry are lobbying strongly for no more licenses to be granted, or at least
to limit the quantity of exportable gas. The projects announced for Alaska will
probably not be subject to this limitation but they are projects for which marine
reserves will have to be developed and grass roots projects in remote areas,
without infrastructures and with adverse climates, entailing very high invest-
ment costs. The feasibility of these projects at current gas and oil prices is a
problem.

The projects planned in Canada entail more uncertainty than those in the Atlan-
tic Basin off the United States, although they have similar regulatory conditions
and probably more political support. Nearly all of them are grass roots projects
and therefore with high investment costs at the liquefaction plant and stronger
requirements for transport and port infrastructures.

The projects planned in the Asia Pacific area are also fairly uncertain at this
moment. Most of them are offshore gas plants, which will have to be built in
very remote areas with extremely high construction costs. Most of these pro-
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jects require the use of floating liquefaction plants (FLNF), still a very incipient
technology, with only one plant yet under construction, which is therefore still to
prove its feasibility. These projects are therefore very speculative and seen as
mid to long-term projects.

The projects planned for the Russian Arctic region have similar difficulties, if
not more, than those in Alaska, worsened by the serious political and financing
problems as a result of the sanctions currently in force.

As a conclusion regarding the announced projects, in the short term we are only
likely to see the projects in the Gulf of Mexico actually materialise, and perhaps
some in Canada, unless the oil and gas price forecasts change.

LNG Demand and MID-TERM Evolution

LNG regasification capacity in the world

The current regasification capacity in the world is 724 Mtpa, equivalent to 240%
of the current liquefaction capacity. This excess is due to the fact that many
regasification plants have been built as a back-up to ensure supply, to diversify
energy sources, with these plants absorbing seasonal demand peaks, to take
advantage of cheap LNG on the spot market and also because of the significant
capacity installed in the United States (with regasification capacity of 132 MTPA,
three times that of Spain, which in 2014 reported a utilisation factor of 1%).

There are thirty countries today capable of importing LNG. In addition to the
traditional importers in Asia Pacific (Japan and Korea), and Europe (with Spain
traditionally as the main European importer, with capacity for 43 Mtpa), other
countries from all regions around the world have joined owing to the reasons
explained above. Apart from Spain, there are seven countries with regasification
plants in Europe: United Kingdom, France, Italy, Holland, Belgium, Portugal and
Lithuania.

The regasification capacity will continue to increase in all regions around the
world, with proportionally more modest growth in Asia Pacific and Europe, and
more significant growth in Asia (China and India). The perspective for better LNG
prices has driven renewed interest this year in the construction of new plants.

Major LNG importers

Japan is by far the world’'s main importer, as has been the case throughout the
history of LNG, and the indicators suggest this will be the case for many years to
come. In 2014 Japan imported 89 Mtpa. Although it is a country with a high level
of gas infrastructures and economic growth perspectives, there is uncertainty
about how long its nuclear power plants will remain in operation, and we are
likely to see an increase in demand, driven by lower gas prices. In fact, a new
regasification plant was commissioned that year.

56



Geostrategy Of Liquefied Natural Gas (LNG)

Korea, which in 2014 imported 37 Mtpa is the world's second main importer,
and, as in the case of Japan, this is an structural situation.

Spain, which in the same year imported 8.2 Mtpa net, traditionally being the
third importer of LNG in the world, has fallen four places in the ranking, having
been overtaken by China (19.9 Mtpa), India (14.5 Mtpa), Taiwan (13.6 Mtpa) and
the United Kingdom (8.36 Mtpa).

These eight countries account for approximately 80% of world demand.

In the coming years LNG demand in Europe, which for its high prices had been
displaced by Russian gas and by a more intense use of coal for electricity pro-
duction, LNG having been redirected to other markets, is likely to increase, driv-
en by a higher economic growth on the back of expected low prices in the spot
market and by a much higher regasification capacity in the centre of Europe,
meaning that market opportunities will be able to be exploited. For example, the
Dunkirk LNG plant with due for commissioning at the end of 2015, with a capac-
ity for 10 Mtpa, will be the biggest plant in Europe and one of the biggest in the
world. Poland also has a plant under construction.

The demand for LNG is also likely to increase in Latin America, despite the diffi-
cult economic situation it is currently going through. Its LNG imports are partly
linked to Henry Hub indexed contracts, or short-term duration contracts, and
this region will therefore be able to buy LNG under more favourable conditions
and have spot LNG at competitive prices.

The Asian continent will continue to report the highest rates of growth, mostly in
continental Asia, driven mainly by China and India, but also by Pakistan.

The Future of LNG

The future of natural gas

There is consensus today about the promising future of natural gas in the 21st
century. In its annual publication “World Energy Outlook” for 2015 (WE02015),
the International Energy Agency estimates the annual demand growth until
2040 at 1.4%, below the growth projection over recent years, in its “new pol-
icies” scenario, and therefore a reduction in greenhouse gas emissions. Even
within such a context, by 2040, among all energy forms, natural gas would have
a practically similar weight than the other two fossil fuels, namely oil and coal.
By that year, gas will account for 24% of the energy mix. Also in agreement
with the Agency’s forecasts, 85% of the additional demand would come from
non-0OECD countries. Growth will take place practically all over the world, with
the exception of Europe, Russia and also Japan. In the United States demand is
expected to grow, but at a relatively low rate of 0.4%.

There is also consensus that later on in the century the gas quota will continue
to grow, gradually displacing the rest of the fossil fuels. The effective reduc-
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tion of emissions entails gradual electrification of transport, and an electricity
generation mix with renewable energies, nuclear energy and combined cycles
using natural gas. The leading role by Asia and Asia Pacific will continue in the
foreseeable future.

Future weight of LNG in the energy balance

Although LNG has reported high rates of growth since it began, the trend has
increased this century. Since 2000, demand for natural gas has grown by 2.7%
every year in the world, whereas LNG demand has grown over 7%. Although
this rate will be more moderate in the coming years, all the long-term forecasts
expect LNG growth to carry on increasing its weight in the energy balance; in
2040 for example it would account for more than 20% of the total of natural gas
compared to 10% today. This growth is due to the better opportunities offered to
both the owners of gas reserves and the consumers.

The future of LNG production

In the recent past we have seen how the number of LNG producers has in-
creased, with an array of newcomers, among whom Australia stands out, who
in just a few years and starting from zero will become before 2020 the world's
leading producer, while at the same time we will see the United States emerge
as a major producer in an impending future. These last two cases, which no-
body would have foreseen a few years ago, have arisen from the explosion of
non-conventional gas, which not only significantly increases the quantity of re-
coverable resources, but also changes the geographical distribution of the po-
tential production sources, since it is more widely distributed than conventional
gas. This trend towards diversification in the production of LNG will continue. Of
the two countries with the highest gas reserves, the first one, Russia, is still a
marginal LNG producer, and the second one, Iran, does not currently produce it.

The possible future of Russia as a major LNG exporter depends on the future
evolution and the duration of its current situation as a country subjected to eco-
nomic sanctions by the United States and the European Union, and so on the
evolution of technology permitting exploitation of the enormous reserves Russia
has inside the Arctic polar circle. The current situation and the mid-term price
forecasts for energy are not making Russia’s position any easier.

Iran, in spite of its efforts, has not been able to pave its way into the LNG mar-
ket because of its economic isolation and the limitations in terms of technology
transfer. This situation has changed, but it will take several years to return to
normal, and the uncertainty with regulations will remain present. On the other
hand, it is likely that foreign investment, which in all scenarios is indispensable,
will prefer to focus on oil, which requires a lower capital investment and short-
er return on investment times, as well as an easier access to technology. This
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preference to give priority to oil is also more likely to be upheld by the Iranian
authorities for the same reasons, and in the end it is them who will make the
decisions, and consequently today LNG is not likely to be a short-term option. In
a longer term, the options Iran has to become a major LNG producer will remain
present, owing to its huge gas reserves which, unlike the Russian reserves, can
be developed and mobilised under unbeatable economic conditions.

Further to the impact for the future presence of Russia and Iran, and perhaps
even more relevant, is the future development of “Floating LNG” or FLNG, i.e.
floating liguefaction plants. This new technology, as discussed previously, is not
currently operating anywhere, but it is expected for up to three plants to be
commissioned this year and there are expected to be over a half a dozen in
two or three years time. A sample of just how promising this could be is that a
large part of the new liquefaction capacity proposed in the Asia Pacific area is
based on this concept. The feasibility of the technology does not entail any major
doubts, but it does remain to be seen however just how the investment costs
evolve, and if they significantly decrease as the number of built units increases,
and therefore obeys the classic experience curve, or, as in the case of the rest
of the liquefaction plants, this trend is abnormally ignored. The fact that the lo-
cation where plants are built can be chosen, brings the competition factor into
play, and permits taking advantage of the lower construction costs of shipyards,
while also reducing the risks, which leads us to believe that this technology is
going to be a success.

There are many gas fields in the sea, which, because of their remote locations, far
from coasts, or their size, do not justify the necessary investments to exploit them,
and they are consequently not rated as gas reserves. These fields as a whole are re-
ferred to as “stranded gas”. Many of them are located in shallow waters, and there-
fore the gas can be extracted through affordable investments. The development of
the “Floating LNG” could make commercial exploitation of this gas possible, in the
future, both on remote fields and on those fields with sizes that do not justify instal-
lation of a fixed plant. In the case of the latter, a floating plant could extract the gas
over the few years required by the reserves, and then move on to another similar
kind of field. Initiatives are current underway to invest in this type of plants by service
companies who would rent out these plants to the owners of the gas fields enabling
them to develop and exploit them without having to make the huge investments
required by LNG technology. This opens up opportunities for many countries in the
world with this kind of gas fields, and for medium and small oil and gas companies
who are unable to breach the barriers preventing them from entering the LNG mar-
ket today. The same concept could serve to develop gas reserves in remote areas
on land, but located near to the coast. A good example of the opportunities afforded
by “Floating LNG" is the Rubiales project in Colombia, to exploit the reserves off
the coast of Colombia in the Caribbean. The project plans to use a 0.5 Mtpa floating
plant, currently at an advanced stage of construction by a Chinese service company.
Although the project has been postponed due to the current market situation, there
can be no doubt that there will be more initiatives of this kind in the future.
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The biggest challenge the LNG industry faces in its future of competing with oth-
er energy sources is the current level of the investment costs, mainly due to the
inflation of the liquefaction costs. The fact that the technology for this process
only lies in the hands of a few parties and the quasi monopoly in the supply of
some specific equipment has been one of the factors leading to this escalation
of prices. It is obvious that the current marketplace situation is going to require
a major effort if costs are to be reduced, and it is imperative for the industry to
take steps in that direction in order to successfully ensure a more competitive
LNG in the future. Diversification of production agents would undoubtedly be
welcome to help achieve this objective. Greater diversification and the foresee-
able expansion of the spot market will have a weakening effect on the structure
of the business chain, which in turn will reduce the perception of its risks, and
will facilitate financing of new projects, and consequently new players entering
the market.

The future of LNG demand

The relative weight of the major LNG consumers, Japan, Korea and Spain, will
be much less in the future, since they will only contribute slightly to the demand
growth, or not at all. They are developed countries, under strong pressure to
reduce their CO, emissions, undoubtedly committed to this reduction, and with
a limited potential for industrial growth. The main drive for new demand will
be from the big emerging countries, China and India, but also from the rest of
the emerging countries who need gas for their development. Gas production
in Europe will decrease throughout the century, with production of gas in Hol-
land, United Kingdom and Norway in decline, and without perspectives today of
the barriers against non-conventional gas easing (whose resources in Europe
are somewhat limited). The geopolitical difficulties that hinder consolidation of
bringing gas from the Caspian Sea and from Central Asian republics via gas
pipeline are not likely to disappear. If Europe does not want to increase its de-
pendence on Russian gas, it will have to compensate at least part of its own
production losses with LNG.

Traditional gas producing countries, including LNG producers of the past, will
become LNG consumers as a result of the growth of their domestic markets
and the decline of their own gas fields. The fact that countries such as Egypt,
Bahrain, Dubai, Oman or Kuwait, or even some Indonesian islands are importers
of gas today, or will in the immediate future be, and that they use their liquefac-
tion plants to import gas, or have the intention to build regasification plants, is
somewhat surprising.

LNG growth in segments and non-conventional markets

The LNG was not present until today in the final energy market, since it is used
in its regasified form in the traditional gas using segments, but applications are
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appearing for LNG today that use it directly with advantages meaning it can sub-
stitute other energy sources. The most important of these applications is the use
of LNG as fuel for marine propulsion, mostly marine fuel oil on these days, for
which in many regions around the world the poorest quality of fuel oil - highly
pollutant therefore - is used. The demand to reduce emissions forces the use of
marine Diesel instead, but this is unlikely to be able to compete with LNG either
in price or emissions, and therefore the use of the latter is being already taken
into account as the main fuel in the construction of new ships.

The use of gas for road transport is growing around the world, as a substitute
for oil-based fuel because of the lower price of gas. This growth is higher where
there are big price differences, and above all in emerging countries. It is esti-
mated that there are twenty-three million vehicles in the world today that run on
natural gas, and its use will continue to increase disregarding a possible more
moderate scenario of lower prices.

For light vehicles, compressed gas is and will continue to be used. Nevertheless,
for heavy transport, trucks and buses, the advantages of using LNG are becom-
ing more obvious wherever it is available. The use of LNG in this segment will
grow over time, although over a very small base and slowly in the early stages
for the need to deploy distribution infrastructures, but it is a cheap alternative
with a promising future to reduce emissions in locations where LNG is actually
available. Its use is growing in highly polluted areas, such as in some parts of
China, but also where there are stricter emission regulations, such as in Califor-
nia. The fact is remarkable that 7% of heavy vehicles sold in China in 2013 are
ready to use LNG. In Europe there is a project driven by the European Commis-
sion to encourage consumption of LNG in heavy vehicles used for road trans-
port. This project, called “Blue Corridors Project” does envisage investments
in the distribution infrastructure and in truck fleets on the four main European
transport corridors.

Another use of LNG, although marginal at present but which will expand in line
with the incorporation of more liquefaction and regasification facilities in the
world, is the so-called “Small Scale LNG” or SSLNG, which basically consists of
small size storage and regasification plants that operate as satellites for con-
ventional plants, receiving LNG through small size LNG carriers operating as
shuttles or by road in the case of onshore plants. This concept is currently under
full development all over the world, particularly in Asia, in order to take gas
to islands, both in Japan and Indonesia (a similar concept is being used in the
Caribbean), and in China to provide access to gas to remotely located industries.

LNG, a Global Industry in a Globalised World
LNG has only been in the world for around fifty years. Its quick development

meant that countries such as Japan, Korea and Spain had access to natural gas
as a key element of their economic development. For the producers (Algeria,
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Trinidad) it soon became the keystone of their economies, and has also contrib-
uted to positioning Qatar in the position it is in the world today.

Already in this century, the grown in the volume of LNG and its geographical expan-
sion has been even faster, and is now a fundamental component for many countries,
consumers and producers alike. It guarantees 10% of the world’s gas demand today,
and 30% of the international gas market, production taking place on all continents.
Nineteen countries currently produce LNG, who will soon be joined by the United
States as a large scale producer, and thirty countries import it.

Natural gas is expected to continue its growth more than other fossil fuels, and
in 2050 is expected to be the first energy source. LNG will grow even faster, and
by the middle of the century it will account for 20% of the gas demand.

Just as important as its larger weight in the energy market, is its contribution to
guaranteeing supply and to globalisation. The expansion of LNG and the increas-
ingly important proportion of spot or short-term sales will have an ever time
more mitigating effect on the big regional differences existing of the natural gas
prices, and the so-called “decoupling” of gas and oil prices.
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Chapter i

Geostrategic Overview of Energy Maritime Routes
Spanish Energy Security in a Changing Scenario

Gonzalo Sirvent Zaragoza

Abstract

The new world economic order arising out of the Bretton Woods Agreements bases
one of its fundamental pillars on maritime trade. For maritime trade to accomplish
its purpose a powerful fleet of merchant vessels is needed with high cargo capacity,
along with the freedom to sail unthreatened down the Sea Lines of Communications
(SLOCs)." This need is even more critical in certain choke points, real bottlenecks
where a high amount of oil tankers and gas carriers converge, whose free passage
could be hindered or impeded by an armed conflict, by action from a certain State,
terrorism or others. Should this traffic be interrupted, it would lead to severe delays
in supplies and a major increase in prices on world markets, seriously affecting
many countries, and entailing the risk of causing a general economic crisis.

Keywords

Crude oil, liquefied natural gas (LNG), maritime routes, critical points, free passage,
maritime security.
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Introduction

This chapter initially describes the importance of free trade for economic de-
velopment, something that has become an indispensable factor for the world's
economy to function. It shall also be noted that trade exchange is essentially
carried out by sea, on board large ships, true monsters in the economies of
scale, whose performance permit the costs of freight transport be negligible.
In the new economic model arising through the Bretton Woods Agreements,
maritime trade benefits all, and particularly permits maritime transport of huge
amounts of crude oil from countries with a surplus of this raw material to those
that need buying it on the world markets, so that their economies are able to
continue functioning. At the same time, natural gas transport in its liquid form at
-161°C is being increasingly imposed, facilitating access by all countries to this
developing market, more and more open and flexible each day.

Afterwards, the principal maritime routes that both cargoes follow shall be an-
alysed, describing the most important flows, their entity, the points of origin and
their final destination.

Likewise, the most widely used shipping courses will be analysed, particular-
ly the traffic bottlenecks internationally known as “choke points”, whilst their
strategic importance and the main risks each of them entail is also analysed.
This analysis will be as detailed as possible within the available space, and will
include a description of the concepts and fundamental rights regulated by the
United Nations Convention on the Law of the Sea, a true guarantee of freedom of
navigation particularly the right to passage in transit, an indispensable right for
the free sailing of these flows, from which all of us benefit.

Finally, the importance of Maritime Security will be discussed, based on coordi-
nation of all maritime stakeholders in countries and between countries, within
the bounds of international cooperation programmes, placing special emphasis
on the importance of warships and modern international aero-naval task forces
as an element of cohesion and efficacy to ensure the free use of the sea, pre-
venting and acting against all manner of risks and threats.

World Maritime Trade

Free trade

Free trade between nations entails many advantages. One of them is that it per-
mits those resources that one country is short of to be acquired, some of which
can be extremely valuable to maintain our way of life. This is the case of crude
oil and natural gas. Moreover, trade is not a zero sum game in which some win
and other lose, but both parties benefit from it, as proven by David Ricardo and
other classic economists. Likewise, it acts as a growth multiplier, creating jobs,
transmitting new ideas and stimulating innovation.
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Other important induced effects are that it favours work specialisation, meaning
that production becomes gradually cheaper as the learning curve advances, and
economies of scale that appear when markets are extended. These economies
are a consubstantial part with today’s large vessels.

Finally, trade creates growing interdependence between countries, replenishing
their needs, which in a free trade system represents an important source of
stability and progress.

Background

Ever since early civilisations, ships were seen as the ideal mode of transport.
At first they were used on rivers for trade, but mankind soon took to the seas
to reach further away lands. Their large cargo carrying capacity and the use of
sails meant that ships were a cheap mode of transport that permitted distances
to be covered which on land would be at least excessively long, if indeed viable
at all. Some other times the sea was the only possible way.

The Industrial Revolution applied steam engines to ship propulsion, whilst cre-
ating a strong demand for raw materials and all kinds of elaborated products,
giving trade, shipping trade in particular, a spectacular boost. Construction of
increasingly bigger ships contributed to shipping trade, the repercussion of
transport costs in terms of unit price of the transported items being reduced.
Likewise, shorter travelling times contributed to trade, as course and duration
no longer depended on prevailing winds. Ships consequently became the par
excellence mode of transport.

International trade continued to grow in a significant manner since then, with
notable growth reported at the end of the 19th Century, when in just forty years
it multiplied fourfold. The growing economies of scale in shipping performance,
the increase in demand for all manner of goods and the opening of the Suez and
Panama canals, which dramatically shortened shipping courses, contributed to
this.

However, the existing economic model was based on protectionism and on each
metropolis having its own areas of exchange, more or less closed off to the rest
of the world, whilst there was strong rivalry among the main powers to secure
raw materials. This situation of strongly conflicting economic interests was one
of the causes that led to the two world wars, with dramatic consequences for all.

Fortunately, statemen learnt their lesson and established the basis for free
trade between equals, greater stability in the currency market and more coop-
erative relations between nations, which would include development aid for the
least developed. Through the Bretton Woods Agreements of 1944 the GATT,? the

2 Acronym of “General Agreement on Tariffs and Trade" as this organisation was known, that
achieved unprecedented liberalisation in world trade. GATT became nowadays the “World Trade
Organisation” (WTO).
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International Monetary Fund and the World Bank were created, entrusted with
the aforementioned tasks. Since then the world has enjoyed a long, prosperous
period of growth that continues today.

Following graph shows the world maritime trade figures published by UNC-
TADS3 since 1970. These figures clearly show the spectacular evolution of trade,
meaning the end of the 20th century seeing the tonnage of all kind of products in
the last twenty-five years doubled again, in spite of the severe world recession
caused by the two oil crises in the seventies.

Current situation

Around 10,000 million tonnes of products were transported by sea in the world
in 2014, most of them vital for the functioning of the economic structure of the
countries. From among the transported cargo, crude oil was the leading com-
modity in terms of quantity (26% of total tonnage) and importance, since it is the
indispensable fuel for factories, transport and production of an endless amount
of common products in everyday life. Coal tonnage also holds a significant place
(12%), natural gas holding a more modest* position (6% between natural gas,
petroleum gases and other chemical products).®
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In recent years, once the recent economic recession has been overcome, inter-
national trade has recovered its pulse, and it is likely to double again by 2020

World Maritime Transport (million tonnes).
Data. UNCTAD. Graphic: compiled by the author.

¥ “United Nations Conference on Trade and Development”.
4 Interms of transport by ship.
® Source: UNCTAD, “Review of Maritime Transport 2015".
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compared to the figures for year 2000. Moreover, growth in recent decades has
been linked to an important development of nations, both in terms of GDP and
improved living standards.

Furthermore, today’'s economic model has brought new heavyweight players
into the ring, who have joined Europe, the United States and Japan, who until not
long ago were the ones who played the starring roles. These new players are
the emerging economies, who have reached high levels of development in just
a few years, the most paradigmatic being China, which now has eight out of the
ten world’s principal ports.

This economic model depends however on maintaining the major maritime
flows of cargo, particularly crude oil and natural gas,® since many countries that
lack these resources need the sea to receive their provision of primary energy,
without which their production systems would collapse. The European Union
(EU) is particularly noteworthy among these countries, whose dependence on
crude oil is 88%, and 66% on natural gas. Of these quantities, Europe receives by
sea 90% of the crude oil and 15% of the natural gas,” the remaining 85% arriving
through pipeline mainly from Russia.®

The World’s Merchant Marine

General Overview

The world’'s merchant marine fleet on 1st January 2015 consisted of 56,636
ships,” with a total cargo capacity of 1,665 million tonnes in terms of deadweight
tonnage (DWT).'® This fleet includes 7,500 oil tankers representing 13.6% of the
fleet in terms of number of vessels, and 22% in terms of tonnage. There are
approximately 2,500 super tankers of different sizes engaged in transporting
crude oil. Likewise, there are 1,700 LNG carriers, whose cargo capacity repre-
sents 5% of the fleet's total.

The principal merchant marine fleets are controlled by Greek, Japanese, Chi-
nese, German and Korean shipping companies, in that order, the European Un-
ion as a whole being distinguished for controlling around 40% of the world’s
merchant marine fleet. The United States on the other hand, being much less
dependent on sea trade and controlling a smaller percentage of the fleet, it is
a nation however with a strong maritime vocation and with the most powerful

¢ 61% of the world trade of crude oil is transported by sea. As for natural gas, the current
proportion is 30%, maritime transport of gas being currently immersed in a strong expansion
process.

7 Source: European Commission.

& The case of Spain is different since it receives 55% of the gas it consumes from Algeria,
which Europe could take advantage of to diversify its supplies.

7 Source: Lloyd’s Register.

1 The deadweight tonnage gives an idea about the cargo capacity of a vessel. It technically
includes the maximum weight of the cargo that it can transport, plus the crew and all consum-
ables (fuel, water, supplies, etc.).
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Navy in the world, its warships sailing all the seas, contributing to guarantee
free sailing and maritime security, as defined in the US official doctrine.!

Oil tanker fleet

Oil tankers are divided into two main types: those for transporting crude oil from
the maritime terminal to a refinery (crude oil tankers) and those that transport
derivatives such as kerosene, gasoline, gas-oil, etc. (product tankers). The latter
are the smallest and are engaged in transport from refineries to other places
not too far afield.

Crude oil tankers range in size from between 50,000 DWT to 500,000 DWT. The
largest, around 600 vessels, are internationally known as Very Large Crude Oil
Carriers (VLCC) and Ultra Large Crude Oil Carriers (ULCC). Large size tankers
can carry around two million barrels of crude oil and only operate out of the
world’s major ports. Moreover, they exceed the maximum permitted dimensions
to sail through certain canals. These ships have around 350 metres length, with
a beam of'2 around 55 metres and a draft'® over 20 metres.

The most commonly used classification, for their tonnage and the restrictions
associated with their dimensions, is as follows:

Type Size
- Panamax 55,000 to 80.000 DWT
- Aframax'* 80,000 to 120,000 DWT
- Suezmax 120,000 to 200,000 DWT™
-V.L.C.C. 200,000 to 320,000 DWT
- U.L.C.C. Over 320,000 DWT

Europe controls a fleet of around 2,000 oil tankers, although many of them sail
under convenience flags. Spain has 21 of these vessels, accounting for a total
of 900,000 DWT."®

LNG Carrier Fleet

Ships used to transport natural gas are able to keep it very cold, at liquefaction
temperature. Since methane is the principal component of natural gas, it needs

" Top level unclassified documents from the US Defence Department clearly state it is nec-
essary to keep the world's shipping routes free to navigation, this being the only country in
the world with sufficient naval capability to have advanced presence worldwide and to react
against any kind of aggression.

2. Maximum width of a ship.

® Depth of the part underwater when fully loaded.

4 Technical denomination, although not related to the maximum measurements of any canal.
®  Vessels up to 300,000 DWT can currently pass the Suez Canal.

¢ Data obtained from the report “Merchant Marine and Maritime Transport 2014/2015" by
ANAVE (Asociacion de Navieros Espanoles).
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to be cooled to -161°C its volume being reduced 600 times, making transport
much more profitable.

Vessels that transport liquefied natural gas (LNG), also known as methane tank-
ers, are sophisticated vessels that employ very advanced technology. Those cur-
rently in service have between 290 metres and 350 metres length and a load-
ing capacity of between 150,000m?3 and 266,000m?. There are around 400 large
methane tankers in service today, along with a considerable list of orders.

The new methane tankers are part of an ongoing revolution, in which many
countries are making major investments to provide themselves with the nec-
essary infrastructures to receive LNG by sea. At the same time the producing
countries are also investing in major facilities to export LNG by sea. This revo-
lution will drastically change the gas market, which is excessively regionalised,
in order to guarantee supplies and lead to a more flexible, competitive market.
Spain has around fifteen such large methane tankers, capable of transporting
1,200,000 DWT, and six regasification plants, being one of Europe’s most ad-
vanced countries in this field.

Maritime Energy Routes

Production, export and consumption of crude oil

The world consumes approximately 90 million barrels of crude oil per day."” This
means an annual consumption of around four thousand million tonnes of crude
oil, most of which is transported by sea, as stated previously,'® along with large
amounts of crude derivatives, all of them vital to keep our economies running.

The main crude oil reserves are distributed in a rather erratic manner, usual-
ly away from the large consumers. The most important reserves are found in
Saudi Arabia, Venezuela, Canada and Iran, who jointly account for 95% of the
world’'s reserves, followed by Iraq, Kuwait, Arab Emirates and Russia. The main
consumers are the United States, Europe, India and Asia Pacific countries. With
the exception of the former, which in just a few years has become the world’s
leading oil producer thanks to the fracking technique, the majority of the others
need to import the crude oil they consume, since they have none or very limited
production.

By large areas the biggest conventional crude oil reserves are found in the Mid-
dle East, the former USSR, Africa (North Africa and the Gulf of Guinea) and South
America (Venezuela, Brazil), in this order.

17

92.57 million barrels per day in 2014 according to a report from CORES (Corporacion de
Reservas Estratégicas de Productos Petroliferos).

'8 56.5 million barrels per day according to the Energy Information Agency (EIA) of the US
Department of Energy.
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In terms of today’s oil production, the main producing region is the Middle East
(32%)," followed by North America (21.2%),° the former USSR countries
(15.1%),%" Africa (9.6%) and Central and South America (8.6%). There is a certain
amount of production in the Asia Pacific region (9.3%),%? but it is completely in-
sufficient for the area. Finally, some European countries (headed up by Norway)
produce around 3.4% of the world’s crude, a very small quantity for the high
energy requirements of the EU.%

World Crude il Production
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World Crude Oil Production
Source: CORES. Graph: compiled by the author.

Finally, it is necessary to outline the figures from the principal crude oil ex-
porters, since they are the ones that truly reflect the origins of the world’s
flows. These figures can vary compared to the previous ones as a result of the
amount of domestic consumption or the exploitation rate of the reserves in
each country.

The main exporting zones in 2014 were?: the Middle East (42%), Central Amer-
ica (11.5%), Russia (11.2%), Gulf of Guinea in Africa (10.5%), North America
(6.5%), Europe (4.5%) and North Africa (2%). This data can be seen in the follow-
ing graph, showing percentages and million barrels per day (mbd). This shows
the enormous importance of the Middle East’s oil, even at a time when Iran was
hardly exporting any. The importance of the exports from America and Africa
can also be seen.

% The main producer is Saudi Arabia, accounting for 12.8% of the world total.

2 The United States currently produces 13.3% of the world total.

21 Russia produces 12.2% and the region around the Caspian Sea, the remaining 2.9%.
22 The principal producer is China, with 4.7%.

2 Data supplied by CORES for 2014.

% Source: OPEC. Annual Statistical Bulletin 2015.
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These regions or countries represent the origins of the maritime flows of oil, the
principal destinations being Europe, India and Asia Pacific.

Production, export and consumption of natural gas

According to OPEC natural gas production in the world is 3.5 trillion cubic me-
ters per year. The countries that do not have enough of this resource need to
import around one trillion cubic meters.

The world’s main natural gas reserves are in Russia, Iran and Qatar, followed
by the United States, Saudi Arabia and other of less relevant value, whereas
the main consuming countries are the same as the already mentioned main oil
consumers . By geographical zones, these reserves are mainly grouped in the
former republics of the USSR, the Middle East and Africa, not disregarding the
important natural deposits of non-conventional gas in the United States, under
a rapid process of exploitation.

The region that produces most natural gas is North America (27.4%),?° followed
by the former USSR (21%),% Middle East (17.4%),?” Asia Pacific (15.3%),% Europe
(6.7%),%° Africa (5.9%)% and Central and South America (5.1%).

% The United States produces 21% of the world's total, thanks to the use of new techniques
that permit non-conventional extraction of gas (fracking).

% Russia produces 16.7% of the world's total.

27 Qatar is the main producer.

% China produces 3.9%, the rest of the production being very atomised.

European production, mainly concentrated in Norway, Holland and the United Kingdom, is
far lower than the EU’s requirements as a whole.

30 North African countries produce 4.2% and Nigeria 1.1%.
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As for exports, the main suppliers in the world are as follows:?' the former USSR
(272,000 million cubic metres or M cum),*? Middle East (166,000 M cum),*® North
America (123,000 M cum),* Asia Pacific (119,000 M cum),*® Norway (107,000 M
cum), North Africa (56,000 M cum), Central and South America (43,000 M cum)
and finally the Gulf of Guinea in Africa (32,000 M cum).
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Data: OPEC. Graph: compiled by the author.

31 Data for 2014, published by OPEC.

32 Russia is the main exporter of them all, at 195,000 M cum.
3 Qatar is the main exporter, at 123,000 M cum.

3 Canada is the main exporter, at 79,000 M cum.

% Malaysia, Indonesia and Australia are the main exporters.
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The following considerations should be taken into account with regard to these
figures:

The data refer to total exports, through pipeline or by ship.

The former soviet republics in Central Asia are undergoing important growth,
with their current production accounting for a third of Russia’'s, which con-
tinues to be the main exporter.

The major importance of the Middle East, despite the sanctions on Iran.

The growing importance of North America (Canada and the United States),
and Africa (North coast and Gulf of Guinea).

Exports from Asia Pacific countries are mainly carried to their own region,
although quantities are far below the strong demand in this region.

Exports from Norway are mainly intended for European consumption, being
likewise far below the needs.

The EU imports 40% of the gas it consumes from Russia.

Regardless of the foregoing, in order to define the maritime flows, it is first nec-
essary to know which countries are the world's main LNG exporters, by sea,
because they are the true source of maritime supply flows. These data have
been obtained from the “World LNG Report 2015" by the International Gas Union
and are summarised in the following graph:
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These exports, as previously explained, are mainly sent to Asia Pacific countries,
European countries and India, in this order, Japan being the world’s main con-
sumer, far ahead of the other countries.

|
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Principal maritime routes

The routes that crude oil and natural gas follow on board merchant ships, on the
sea, will be described hereunder, regardless of the existing marine gas and oil
pipelines, generally following the seabed at great depths, being very difficult to
access and fairly safe therefore , which are not the subject of this paper.

The geographic location of the main exporting and importing countries deter-
mines the routes, summarised in the two attached figures, drawn up from ex-
port / import tables for each hydrocarbon.

In the first figure, prepared by the Energy Information Administration (EIA) of the
US Department of Energy, the maritime flows of crude oil can be seen expressed
in millions of barrels per day (mb/d) on the sea,® particularly at certain “choke
points” of enormous strategic value, as they are true “bottlenecks” particularly
vulnerable to specific risks or threats.

Note the enormous amount of oil, mostly crude oil, that exits the Persian Gulf (17
mb/d) mainly heading for the Asia Pacific region through the Strait of Malacca (12
mb/d). A flow of around 15.2 mb/d goes across this strait, adding the crude oil
from the Persian Gulf and other minor flows that join it from the Suez Canal and
the Cape routes. Note too that through the Mediterranean there is a flow of 4.5
mb/d from the Persian Gulf and another 2.9 mb/d from the Black Sea. An un-quan-
tified flow not shown in the chart joins them from North Africa, with an approxi-
mate value of 1.5 mb/d. Furthermore, the flows shown on the chart directed to the
United States (figures for 2013) are diminishing, due to the strong increase in their
domestic production.

All metimates in milicn bariwls pu: day. Inclodes cosds oil s peizoleem prodacts. Based on 2013 dais

The following figure summarises the main LNG routes. Data refer to 2014 and have
been obtained from the “World LNG Report 2015" by the International Gas Union.

% Information for 2013. Data include traffic of crude oil and oil products.

A
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The most important flow is the one originating in the Persian Gulf with 97.3 mil-
lion tonnes (Mt), mostly from Qatar. This flow follows three routes, the most im-
portant one towards the Asia Pacific countries (62.2 Mt), then the route towards
Europe (22.4 Mt) and finally the one ending in India (12.7 Mt).

Another major flow is the one from the Gulf of Guinea towards Asia around the
Cape, with 11.3 Mt, meaning that through the Strait of Malacca there is a flow
of around 75 Mt to supply the economies of Japan (world’s leading importer),
Korea and China, whose total imports respectively amount 88.9 Mt, 38 Mty 20
Mt. Malaysia, Australia and Indonesia, on the other hand, export another 63.3 Mt
that are mostly delivered to the Asian markets.

Finally, flows from Russia towards Japan can be seen (8.7 Mt), from Algeria to
Europe (10.7 Mt mainly to Spain and France), from Norway to Europe (1.9 Mt)
and those flows from Trinidad and Tobago (10.9 Mt). The chart does not include
other minor flows.

LNG maritime flows.
Data: IGU World LNG Report 2015. Figure: compiled by the author.

In global figures, it is worth pointing out that 65% of the world’s LNG traffic trav-
els through the China Sea.’” All together, the Asia Pacific countries import an
astounding annual total figure of 165.5 Mt.

37 Also known as the South China Sea.

|
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The European Union only imports 33 Mt of LNG by sea, approximately 15% of the
total volume of its gas imports. In this case dependence on the sea is low, but
there is a major dependence on the gas from Russia instead, which introduces
an important vulnerability.

Trends

The foregoing flows are expected to undergo some changes over the coming
years which are worth of mention. On the one hand, in the coming decades the
principal growth in the world’s oil demand will take place in India and the Asia
Pacific countries, who will gather 72% of that growth, mainly China, India and
Japan, to the extent that by 2040 the Asian countries will import two out of every
three barrels of internationally marketed crude 0il.*® This means there will be
a new increase in the number of large oil tankers that sail towards Asia Pacific,
mainly through the Malacca Strait, and an increase too in the crude oil traffic in
the China Sea.

The increase in demand in Asia will be accompanied by stagnation in consump-
tion of crude oil in Europe and the United States, who will use more natural gas
and renewable energy sources.

From the point of view of the offer, the United States as the main producer and
consumer of crude oil in the world has already started to export it, and this trend
is expected to continue in coming years. Likewise, major increases are expected
in off-shore production at deep water sites in Brazil and the Gulf of Guinea. In
addition to this, the United States is no longer consuming such large amounts of
light crude oil from Africa (Algeria, Nigeria and Angola). This crude is now being
shipped mainly to the Asia Pacific region. In order to achieve this, the oil from
North Africa will use the eastbound route along the Suez Canal, the oil from the
Gulf of Guinea will travel around the Cape and the oil from America will be able
to use the extended Panama Canal, although only small tankers (up to 120,000
DWT) will be able to travel this route, while larger tankers will have to use other
routes.

As far as Europe is concerned, diversification of its supply sources is very likely
to take place, buying crude oil from the United States and from other countries
of the Atlantic Basin, whilst reducing its dependence on Russia.

As for transport of liquefied natural gas by sea, a strong growth is expected to
continue. By zones, the biggest increase in demand in coming years will also
take place in Asia, mainly in China and India, whereas today’'s main producers,
headed up by Qatar and Russia, will be joined by Australia and Nigeria, whose
production will increase considerably. Non-conventional gas production will also
acquire a higher key role, headed up by the United States who will start to export
it, probably to Europe and also to Japan, in the latter’s case via the extended

3 Source: World Energy Outlook 2014.
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Panama Canal. The most likely course of events concerning Asia is for the flow
of LNG carriers through the Malacca Strait to keep increasing, which will depend
to a large extent on the degree of exploitation of the Australian fields, which will
grow significantly.

Hence, over the coming years, the Atlantic Basin will be more geostrategical-
ly important as a supplier of crude and natural gas, with flows mainly headed
towards Europe and Asia Pacific. It is particularly important to note that Eu-
rope will be able to turn to new, important supplies from America and the Gulf
of Guinea, which will help to reduce dependence on Russia. Moreover, new ex-
ploitations in the East Mediterranean will begin to operate, joining those already
operating in Algeria and Libya, which will also help to reduce that dependence.

Finally a graph is attached showing the degree of energy dependence today con-
cerning crude oil and natural gas by different countries and the situation envis-
aged for 2035. As can be seen, dependence by the United States by then will be
practically zero, whereas in China and India it will increase significantly, mainly
in the case of crude oil. With regard to EU dependence, it will increase even fur-
ther for both hydrocarbons, and will approach the strong dependence by Japan.

MNet oil and gas import dependence by region
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Principal Risks and Threats on Maritime Energy Routes

In documents concerning Security and Defence, both of national and interna-
tional character (NATO, EU), differences are made between the risks that could
materialise against our interests and the direct threats to these interests, where
there is evident intention to damage them.

Both concepts could arise, and on occasions have actually arisen already, on
the maritime energy routes, and can be grouped together as follows. Later on,
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throughout this paper, the most worrying risks or threats at the principal critical
points along these routes will be analysed, they being basically the following:

Serious international crisis or armed conflict

On the one hand, this situation could arise if a country decided not to respect
free sailing across a particular pass or in a specific zone, for considering it its
own waters or just to damage others, and tried to prevent that sailing, for exam-
ple by laying mines. This would be a serious threat to the traffic if high-technol-
ogy mines were to be used, or in case of a high-density mining. Fortunately, this
hypothesis is not very likely owing to the enormous interdependence of econo-
mies today.

Nevertheless, this threat would be a real possibility in the case of an armed
conflict between countries. Should this situation arise, a country or a coalition
would have to use its naval forces to cancel out the threat and re-establish pas-
sage. In this sense, the already mentioned, strong commitment by the United
States to maintain free navigation is noteworthy, as duly stated in the document
“National Security Strategy” signed by President Obama in February 2015.%°
NATO on the other hand, although more oriented towards the scenario in the
North Atlantic, has been since quiet a long time considering out of area opera-
tions if they were specifically authorised by the Atlantic Council. In this sense,
NATO s doctrine on Maritime Security provides that its forces must be prepared
to protect free navigation and contribute to energy security by protecting the lines
of communication, all of it within the framework of operations authorised by the
Atlantic Council.*°

Terrorist attacks aimed at closing a strategic passage

This could take different shapes. Within the irrationality that these groups have
unfortunately demonstrated, it is not hard to image a chain of attacks against
traffic, which would undoubtedly lead to a strong military response by the inter-
national community and would in the end fail. Secondly, an isolated attack on a
large ship could occur with the intention of causing her serious damage or sink-
ing it in a narrow, shallow passage. Laying sea mines more or less occasionally
in this type of passage cannot be ruled out either. In both cases, if the attack is
successfully carried out and the passage is blocked, the international commu-
nity has sufficient technological and military means to re-establish normality in

3 “The United States has an enduring interest in freedom of navigation and overflight, as well as
in the safety and sustainability of the air and maritime environments. We will therefore maintain
the capability to ensure the free flow of commerce”. Section on "Air and Maritime Security”, page
13.

“0 Document “Alliance Maritime Strategy”, Section Il (Maritime contribution to the Alliance
Security).
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a relatively short period of time. Even so, the current situation around the Sinai
Peninsula is worrying, and close attention will have to be paid to the evolution
of events in that area.

Piracy and armed robbery

This scenario would involve robbery and kidnapping including violence as is the
unfortunate case of the large body of sea off the coast of Somalia, which has
been practically eradicated thanks to the international effort carried out, or as it
is still the case in the Malacca Strait and the Gulf of Guinea.

Serious accident blocking a strategic passage

This hypothesis could only prevent passage if it occurs in a very narrow, shallow strait,
particularly in one of the artificial canals that the maritime energy routes cross. The
Suez Canal seems to be the passage that is most vulnerable to this scenario.

Critical Points and Areas of Special Strategic Interest

It is more probable, and at the same time more alarming, that aggressions on
freedom of navigation take place at choke points, where there is a major con-
vergence of shipping traffic and where transit is a necessity due to geographical
and economic conditioning factors, unless alternative routes are used, in gener-
al longer and more costly.

It is therefore necessary to protect international shipping routes used by thou-
sands of oil tankers and LNG carriers, whose punctual arrival at port is ex-
tremely important. This is a top priority challenge for the world’s naval forces,
intrinsic to their very existence. Special attention needs to be paid to guarantee
transit through the critical points used by these vessels, since closure of any of
them would entail important delays in the supply of energy, with serious con-
sequences for the importing countries and sharp price increases that would be
rapidly transferred to the world marketplace, with the possibility of triggering a
severe, global economic crisis.

These points and zones are as follows:

a) Overview

This strait is formed between the coast lines of Iran on the north and Oman on
the south. Itis 21 miles wide (39 km)*' and is undoubtedly the most critical point

“ A nautical mile is equivalent to 1,852 metres.
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in the world. 17 million barrels of crude oil travel through this strait every day,
mainly heading to Asia (80%) where the world's biggest consumers are. Exports
to Europe are also important, accounting for practically all of the remaining
20%. It is one of the few straits that permit passage by VLCC and ULCC super-
tankers. The strait is crossed by around 14 tankers a day, which adds up to five
thousand crossings by these vessels per year.
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Transport of LNG through this strait stands at 200 million cubic metres of LNG
per year, on board large LNG carriers that mainly come from Qatar and that in
most cases head for Asia Pacific countries, India and the European Union. This
figure represents approximately 1,500 LNG tankers per year.

b) Transit Security

Among the causes that could cause closure of this strait, itis very hard to imagine
a scenario, other than an armed conflict, that could achieve it even temporarily.

If international terrorism is to be considered, the strait’s width and the depth of
these waters (around 100 metres in the zone of passage) would easily withstand
an attempt to block it by sinking a large vessel at the entrance or exit channels.
Furthermore, it should also be born in mind that Western powers have been very
forceful in recent years when dealing with the problem of piracy off the coast of
Somalia and in the Gulf of Aden, and would be even more so if this case arose.

Another possibility that could be imagined, before the recent agreement with
Iran, is a traffic hindering attitude by this country. Nevertheless, traffic could not
be impeded unless a decision is made to blatantly breach the United Nations
Convention of the Law of the Sea. This hypothetical attitude would never be al-
lowed to prosper, since it would not be tolerated by the world’'s powers, par-
ticularly the United States, regardless of being detrimental to Iran itself, whose
exports use this very same route.
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Finally, in the event of a possible armed conflict, which can never be ruled out
in this part of the world, there would be two potentially dangerous weapons:
anti-ship missiles and naval mines. The former could be easily located and de-
stroyed, whereas mining the strait, supposing this could be done without being
detected, would not prevent traffic from being swiftly re-established by opening
up an entrance and an exit channel. This task could be easily done by modern
mine hunters, such as those in service in the Western navies.*?

c) Geostrategic considerations

Nearly half of the world's oil and natural gas reserves are found in the Persian
Gulf.*® This fact is evident from the impressive flow of oil that leaves the area
through Hormuz, accounting for 42% of the world’s supply. In the case of natural
gas, 38% of the world’'s LNG market travels through the strait.* This strait is
therefore of enormous strategic value.

Although there are some oil pipelines that permit the avoidance of transit
through the strait, the amounts of crude oil that can be pumped are far low-
er than those transported daily by the supertankers. Moreover, some of the oil
pipelines are in a poor state of repair. In other words, transporting crude oil by
sea cannot be substituted by pipelines. The same could be said of the few gas
pipelines being planned.

It is therefore indispensable to guarantee both flows through this strait. In this
sense, the international community is lucky that the United States has its Navy
permanently deployed in this area, nowadays maintaining the TF 152 joint task
force in which different countries take part, namely Bahrain, Saudi Arabia, Qatar,
Kuwait, Arab Emirates and the United Kingdom.

Even today, when the United States is practically self-sufficient in terms of ener-
gy, the North American commitment is very clear, as can be seen in the top level
document “National Security Strategy”, mentioned above.*

This commitment is the consequence of the importance the resources in the Mid-
dle East have for world peace and stability. On the one hand, the region provides
important resources for many NATO countries, and on the other hand, for the
economies of Asia, particularly China, India and Japan, with high dependence on
them. As a consequence, today's world economic model, strongly interdependent,
would suffer a major shock in the hypothetical event of closure of this Strait.

“ Minesweeping and minehunting operations to clear a channel would be carried out in a
short period of time, during which the strait may need to be closed.

4 47.7% in the case of oil and 42.7% respectively, according to the CORES report for 2014.

“  According to the export figures recorded in the World LNG Report 2014, published by “In-
ternational Gas Union".

4 “In the Middle East we will dismantle terrorist networks that threaten our people, confront
external aggressions against our allies and partners and ensure the free flow of energy from the
region to the world". Section on "Seek Stability and Peace in the Middle East and North Africa”,
page 26.
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The Strait of Bab el-Mandeb

a) Overview

Itis 16 miles wide, 60 miles long and 300 metres deep, flanked by Yemeni coasts
on the north and Djibouti and Eritrea on the south. It gives natural access to the
Red Sea / Suez Canal from the Persian Gulf and the Indian Ocean, and it gives
also an exit towards the Indian Ocean for ships that cross the Suez Canal from
the Mediterranean. Ships heading to Europe reach this strait through the Gulf of
Aden, whose waters bathe the coasts of Yemen and Somalia along a stretch cov-
ering 1000 km. The Gulf of Aden, today under heavy surveillance, has frequently
been used in the past for operations by Somali pirates.

The Bab el-Mandeb Strait is part of the sailing route used by oil tankers that
supply crude oil to Europe, from the Persian Gulf, except for the largest tankers
which are unable to navigate the Suez Canal because of their excessive draft. In
2013 crude oil and oil product traffic along this strait was 3.8 million barrels per
day. The annual total in terms of humber of merchant ships using this strait is
around twenty thousand.

Graphic 11.

b) Transit Security

Transit through this strait, particularly the need to cross the huge Gulf of Aden
(1000 km by 400 km) located between two conflictive countries the likes of Yem-
en and Somalia, will always entail the risk of being attacked by pirates or ter-
rorist vessels.* The geostrategic and geopolitical objective must be to keep this
risk to a bare minimum.

4 The attack against the North American destroyer “USS Cole” in 2000, while she was moored
in the port of Aden, should be remembered, with 17 members of the crew killed.
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The first risk, very important several years ago, is currently very low thanks to
the significant deployment of Western naval and air forces in the area, and the
measures adopted by the international community against piracy. The risk of
suffering a possible terrorist attack has increased however, given the compli-
cated situation in Yemen, immersed in a civil war.

In order to carry out a terrorist attack against a ship during navigation, the
most likely course of events would be for the authors to board her from small-
er boats loaded with explosives in order to attempt to sink or seriously dam-
age her. If this were to happen, exceptional security measures could always
be employed, adapted to the threat, with the objective of making sure it is an
isolated incident.

As for possible attempts to sink a large ship in the strait, due to the considerable
width and water depth, this would not pose a problem at all for navigation.

Likewise, in the hypothetical case of laying naval mines, this would only pose
serious problems for sailing through the strait itself. Nevertheless, to carry this
mission out, highly-equipped and well-trained naval forces would be required,
which are not readily available to terrorist groups. In addition, considering the
fact that there is heavy air and naval surveillance in the region, and keeping
in mind that due to the considerable width and water depth, a lot of mines
would have to be laid to close the strait, this hypothesis has very little chance
of success.

c) Geostrategic considerations

The strategic importance of this passage is closely linked to that of the Gulf of
Aden, and of the Red Sea and the Suez Canal, since all of them are part of the
same route, incidentally surrounded by unstable states. It is therefore a strongly
overlapping strategic area, where any risk or threat that endangers navigating
through these waters would have repercussions in the use of the whole “Persian
Gulf - Mediterranean Sea” route.

More specifically, the outcome of the civil war in Yemen will strongly affect
security in the area, since, if the insurgents win that war, they will take over
control of the northern part of the Gulf and this could pose a serious threat
to ship traffic. The perspective of Yemen ending up in chaos is not promising
either, since Jihadist groups could easily operate from its shores with the in-
tention of attacking Western interests, including oil and gas carriers sailing
off their coast.

Fortunately the governmental troops, with the support of the Arab coalition,
headed up by Saudi Arabia, have recently recovered the city of Aden, taken by
the rebels in the month of March, with President Haidi being able to return to
that city on 22nd September. These forces have also recovered Mayyun Island,
from where traffic through the strait can be controlled, all of it representing a
favourable about turn in the situation.
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a) Overview

The Suez Canal joins the Mediterranean Sea and the Red Sea along 163 km
through Egypt, from Port Said to Suez, thus permitting sailing between the Med-
iterranean and the Indian Ocean. Transit through the canal must be performed
at very slow speeds since it is very narrow in some sections. Until August 2015
transit in both directions at the same time was not possible’’, the ships” draft
being limited to 16.1 metres.

In 2013 it was travelled by 3,594 oil tankers transporting 3.2 million barrels of
oil per day, including crude oil and refined products. In that year a total of 16,596
merchant vessels crossed the canal®® in one or the other direction. It was also
used by 649 gas carriers. Oil traffic mostly heads towards Europe. In addition to
this crude oil, other significant amounts are transported along the SUMED pipe-
line from the Red Sea to the Mediterranean which is used by VLCC tankers that
come from the Persian Gulf fully loaded, thus managing to reduce their draft and
being able to pass through the canal. LNG traffic travels in both directions, from
Algeria and Egypt to the Asian markets and from Qatar to Europe.

Ships sailing northbound, before reaching the canal have to cross the Red Sea.
This sea covers a length of 2,200 km with a width of 300 km and an average
depth of 500 metres, the maximum being of 2,100 metres. The coastal coun-
tries surrounding the Red Sea are Egypt (north and west coast), Israel and Jor-
dan (north coast), Saudi Arabia and Yemen (east coast), Sudan and Eritrea (west
coast) and Djibouti (south coast). This situation makes it very easy for uncon-
trolled vessels to operate from along these coasts.

b) Transit Security

Transiting the Red Sea lasts around three days. There is a risk of pirate or crim-
inal attacks along the first section of this Sea, mainly pirates or outlaws coming
from the coast of Yemen, which is an important risk given the unstable situation
of that country. Terrorist attacks by any of the Islamic groups that are becoming
more radicalised in the region, most likely operating out of Yemen or Sudan,
cannot be ruled out either.

Navigation is then fairly peaceful through to the Gulf of Suez, where it passes
near the Sinai Peninsula, narrowing along 300 km and making vessels more
vulnerable. This is the most hazardous area for navigation because of the prox-
imity to the coast and the shallow waters, meaning this area could be more
effectively mined. The current proliferation of radical terrorist groups in Egypt

47 Navigation along the canal lasts approximately one day and is in one direction only because
of the small dimensions. Nevertheless, a new section was opened in 2015 covering 35 km par-
allel to the original canal, along with works for extension of the already existing canal. These
works have meant that the capacity has been practically doubled.

6 According to the information provided on the Suez Canal website (www.suezcanal.gov.eg )
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adds to this problem, both along the western shores and particularly in the Sinai
Peninsula. Two attacks by rocket propelled grenades against ships crossing the
canal by the Al Furgan Brigade, on 29th July and 31st August 2013, are particu-
larly noteworthy. Both attacks were filmed and uploaded to YouTube. Although
the identity of the first ship was not revealed, the second attack was against the
container ship Cosco Asia. Both attacks, fortunately without consequences, were
perpetrated from the west banks between the city of Ismailia and Port Said.

Finally, a very significant risk involves the radicalization of some of the groups
who operate on the Sinai Peninsula, linked to Daesh, or Islamic State, who have
already perpetrated different attacks against oil pipelines and against the Egyp-
tian armed forces, including a coast guard service vessel on 16th July last year,
and the shooting down a military helicopter just a few months earlier. This is
in addition to the bomb planted on a passenger airliner on 31st October which
exploded during flight.

c) Geostrategic considerations

It is important to take the following strategic considerations into account re-
garding the “Persian Gulf - Suez Canal” maritime route.

« Europe’s dependence on the crude oil from the Persian Gulf is not very sig-
nificant in relative terms (12% of its supply). As for natural gas, dependence
expressed as a percentage of the supplies it receives by sea is much higher
(50% of imported LNG), although most of it is still received by gas pipeline
from Russia.

¢ The Suez route permits saving nine thousand kilometres from the course
connecting the main European ports with the Persian Gulf, which, it should
not be forgotten, is where the world's main reserves are located. This is why
it still has a major strategic value for the EU.

¢ The strategic interest in keeping these supplies is shared by the Gulf coun-
tries, as they make huge profits from their exports.

» The importance, not of the route itself, but of the Persian Gulf and the Indian
Ocean for the crude oil and gas supplies required by the principal econo-
mies in Asia is huge. Nevertheless, the impressing traffic of container ships
through the Gulf of Aden, the Red Sea and the Suez Canal to Europe, makes it
crucial for the Asian economies, as 50% of the world’s containers are trans-
ported through this canal.

These reasons, among others, justify the deployment by the United States in the
Gulf of Aden, the Persian Gulf and the West Indian Ocean, of three multinational
naval forces, the TF 150, TF 151 and TF 152, assigned on missions against ter-
rorism, piracy and to guarantee security in the Persian Gulf respectively. These
forces depend on US Central Command, based in Tampa (Florida), the command
centre responsible for security in this part of the world, which joint staff in-
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cludes representatives from 50 countries, a clear example of the strategic value
of this area and that freedom of navigation is a shared objective.

a) Overview

These straits connect the Black Sea and the Mediterranean through the Mar-
mara Sea. They are very narrow passageways that cross Turkey and separate
Europe from Asia. The first one of them divides the city of Istanbul.

The flow of crude oil from Russia and the Caspian Sea countries, particularly
from Azerbaijan and Kazakhstan, travels through these straits. This flow mainly
heads towards European countries and in 2013 accounted for 2.9 million barrels
of crude oil per day.

The Bosphorus covers a length of eighteen miles and has an average width of
1,500 metres, although this is only 750 metres at the narrowest point. Its depth
varies between 36 and 120 metres. In addition, it describes a naturally sinuous
layout that forces constant changes of course. The Dardanelles Strait on the
other hand is wider, covering a length of 40 miles and narrowing down to 1600
metres, with an average depth of 50 metres. Both straits feature strong ma-
rine currents, frequently exceeding four knots, which eventually can force their
closure.

Around 50,000 ships sail through these straits every year, making them one of
the most transited choke points in the world.*” Consequently, it is necessary to
be very cautious when travelling through them, since the transit is both difficult
and risky. Likewise, the Turkish authorities have always been very sensitive to
such high traffic travelling through the country’s most highly populated city,*
since this traffic includes a lot of oil tankers, gas carriers and other vessels car-
rying hazardous cargo. In 2013, these straits were used by 5,684 oil tankers, of
which 1,777 were ships with lengths above 200 metres.%'

The Straits are governed by the 1936 Montreux Convention, assigning Turkey
their control and establishing free passageway by merchant vessels, with strict-
er regulations for war ships.

The principle of free passageway and navigation is contemplated in Articles 1
and 2 of the Convention. In particular, Article 2 establishes that “in times of peace,
merchant vessels shall enjoy complete freedom of transit and navigation through
the Straits, by day and by night, under any flag and carrying any kind of cargo”.

4 This is particularly true if it is compared to other choke points around the world, particularly
the Suez and Panama canals, which both have less annual traffic (14,000 and 17,000 ships
respectively). Nevertheless, there are wider straits with more traffic, for example the Gibraltar
Strait, through which over 100,000 merchant vessels travel every year.

%14 million inhabitants.

5 Official statistics at www.bosphorusstrait.com.
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This Convention was agreed under great controversy, and it should be borne in
mind that when it was signed only 15 ships passed the straits through a day, a
lot smaller in size than the ships of today, whereas today the daily average is
130 large ships, including Aframax and Suezmax type tankers, which can carry
120,000 DWT and 160,000 DWT respectively, as well as large LNG carriers and
chemical transport tankers. One of these controversies stems from the strict
regulations for transit established by Turkey a few years ago. These rules en-
force prior notice for passageway, sailing in one direction only if there is a large
vessel passing, and only doing so during hours of daylight in the case of ships
over 200 m length. This means that in practice there are queues to cross the
strait.

Grapich 12.

b) Transit Security

This is a zone that is strongly controlled by Turkey, where the main risks are
those derived from such a dangerous navigation in itself, as described, particu-
larly the risk of collision between vessels given the narrow width of the two
straits. Both in the event of a collision and in the case of a vessel colliding with
the coast, spillages, fire and other damages®? could take place, with the added
possibility of sinking, which could cause a major obstacle for transit, particular-
ly in the Bosphorus where control and caution are logically greater. A terrorist
attack with the same objective cannot be ruled out either.

%2 |n 1979 there was a collision between a Rumanian ship and a Greek tanker, causing the
death of 43 people and spillage of 70,000 tonnes of crude oil. In 1994 there was another colli-
sion between a tanker and a cargo vessel.
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Insofar as the possible use of naval mines by a terrorist group, although the
shallow waters make these straits more vulnerable than other, the high level of
control makes this hypothesis very unlikely, considering that if this should take
place it would only be a one-off event with media impact, that would not serious-
ly affect traffic. This hypothesis is also hard to imagine in the event of a serious
international crisis, given the interests by all states in keeping this route open.

c) Geostrategic considerations

It is difficult to find a country in such a strategically important position as Turkey.
Turkey is indeed not only located between Asia and Europe, but also between the
Balkans, the Caucasus and the Middle East,* as well as between the Black Sea and
the Mediterranean Sea. In fact, the Turkish straits are the only exit to the open seas
for five of the Black Sea’s coastal countries, and also for Armenia and Azerbaijan,
not to forget the fact that it is a very important outlet to the sea for Russian oil.

Likewise, Turkey is located relatively close to the five former Soviet Republics
of Central Asia, over which it exercises significant cultural influence, as well as
being the natural outlet to the sea for petroleum from Kazakhstan, Turkmeni-
stan and Uzbekistan (along with Azerbaijan), through oil pipelines. One of these
oil pipelines in service is the Baku - Thilisi - Ceyhan pipeline, which connects the
capitals of Azerbaijan and Georgia with the Turkish city of Ceyhan, from where
crude oil is sold on the world market. This is the only route that permits an outlet
for crude oil from the Caspian to Europe without crossing Russia, conferring it
major strategic importance. Its pumping capacity is one million barrels per day,
to be added to the oil delivered through the straits.

As for natural gas, it should be stressed that there are considerable reserves in
the Caspian Sea, a gas that at present is hardly reaching Europe. Nevertheless,
it could do it perfectly well through Turkey, which would be the most advisable
route and would not depend on Russia either. In this sense, the “Trans Anato-
lia” (TANSAP) gas pipeline project between Azerbaijan and Turkey, is receiving
a new push following the recent crisis between Russia and Turkey, as result of
Russia having stopped the project for construction of the gas pipeline which
would carry the Russian gas to Europe across Turkey, known as “the Turkish
Stream”. Should the TANSAP works be successfully completed, its commission-
ing for service, planned for 2018, will represent an important change in the ge-
opolitical situation of the natural gas market in Europe, as it would transport the
Caspian Sea’s gas from Azerbaijan to Turkey, crossing Turkey before continuing
to Greece, Albania and ltaly.

Whichever the case, the importance of the straits for the oil market is still very
considerable, since nearly 3 million barrels travel through them every day and the
existence of other routes that may contribute to their relief will always be good.
In this regard, the fact that Russia is diverting part of its production to the Baltic
ports, from where it can also access the world marketplace, will also be a help.

% Turkey has borders with Iraq, Iran and Syria.
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a) Overview

The Danish straits connect the Baltic Sea and the North Sea, and are the natural
route joining ports in that sea with rest of the world. There are two principal
routes. The shortest one passes through the Sund Canal, which runs along 225
miles between Copenhagen and the coast of Sweden (around 15 hours naviga-
tion time). The minimum width is 4 km. The shallow waters permit passageway
of ships with up to 7.7 metres draft, and can therefore only be used by small
vessels. It is also used by empty oil tankers heading to load at Russian Ports.

The second route uses the Great Belt Strait. This strait runs between Danish
islands covering a length of 390 miles, having deeper waters allowing ships
with drafts of up to 15 metres travel through it, which include Aframax tankers
coming from Russian ports.

In 2013 a total of 3.3 mb/d of crude oil and refined products travelled through
these straits. The traffic out of Russian ports accounts for approximately half,
being also significant the traffic of tankers heading eastbound from Norway and
the United Kingdom. In terms of annual merchant traffic, these routes are used
by around 60,000 merchant ships, of which 20,000 are oil tankers.

The amount of Russian crude oil that leaves the Baltic ports® to the world’s
markets has been increasing over recent years, this trend being expected to
continue.

Transit through the Danish straits is regulated under international agreements,
the most important of which is the 1857 Copenhagen Treaty. Moreover, it is gov-
erned by different regulations enacted by Denmark and Sweden.
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b) Transit Security

There are strong currents through the Danish straits, which, in conjunction with the
bad weather and the presence of rocks and lows, make navigation perilous. It should
be taken into account that although these straits are wider than the foregoing, the
deep courses that large tankers have to follow take them sometimes through very
narrow channels. Likewise, the traffic density is quite high, both day and night. This
means that the principal risk is from accident by collision or stranding. The risk
from piracy however is practically zero, and risk from a terrorist attack can also be
considered low, although it can never be ruled out completely.

c) Geostrategic considerations

These straits are the only exit to the open sea for Poland, Finland, Lithuania, Lat-
via and Estonia, and are also an important outlet for Russia’s economy. All these
countries, and of course Sweden, Denmark, Germany and the European Union
in general need these straits to import / export the raw materials and goods
that they need for consumption or for shipment of their production. It should be
noted that these straits connect very powerful economies.

The Baltic route for Russia in particular has major advantages over the Black
Sea route. On the one hand, there is no collapse situation in the straits as in the
latter case, which has led Russia to promote oil pipelines to terminals on Baltic
ports. On the other hand, this route is closer to the major Atlantic ports of Eu-
rope, its main client. Finally, its proximity to the Arctic, where it has large crude
oil and natural gas reserves, confers added value to this route, for its exports to
be channelled to Europe.

a) Overview

This canal is 50 miles long. It is a complex feat of engineering that connects the
Atlantic Ocean with the Pacific Ocean, enabling the difference in level between
their tides and the water of Gatun Lake, located 26 metres higher up, to be com-
pensated. This is achieved through two sets of entrance and exit locks at the
lake, which lift and drop the vessels to and from that height. These two sets of
locks are 33.5 metres wide at some narrow points, which until now has prevent-
ed the passage of vessels over 32.3 metres beam. The dimensions of the locks
do not allow ships with drafts over 12 metres to pass through either, or those
over 294 metres length (maximum permitted size), which is the reason for a lot
of vessels to be unable to use the canal, including supertankers, container ships
and the modern methane tankers.

In 2014, the canal was used by a total of around 12,000 ships.5® The traffic of
oil tankers was not very high though, with around 800,000 barrels of oil per

% 11,956 ships, according to the Canal authorities.
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day, mostly in the form of refined products. Of this amount, only 125,000 bd
corresponded to crude oil transport, mainly southbound from the Atlantic to the
Pacific Ocean.

Nevertheless, the extension of the canal will open up a third lane, with the tran-
sit capability increasing considerably, both in terms of number of vessels and in
size, as the new locks will allow ships with the following maximum dimensions
to pass: length 366 m, beam 49 m and draft 15.2 m.

b) Transit Security

A possible terrorist attack on the canal is considered fairly unlikely, since it is
a real mousetrap and can be easily avoided with strict security measures. It is
possible perhaps to imagine a suicide commando boarding a ship and hiding
until a lock is reached with the intention of sinking the ship and blocking the
passage. Nevertheless, this hypothesis is not considered likely and is difficult to
perpetrate. On the other hand, the existence of three lanes would always guar-
antee continued passage.

c) Geostrategic considerations

The canal is vital for ship transit, both war ships and merchant vessels, which
need to cross between the two oceans, otherwise they would be forced to trav-
el around Cape Horn, exceedingly much longer and exposed to storms. That is
where its strategic value lies.

This value will increase once the extension works are completed, since the di-
mensions of the new locks will allow larger vessels to travel the canal, ships
of these sizes that are frequent today in all sectors of maritime trade being so
far unable to use it. In the case of gas carriers, the change will be substantial
since most of them will be able to cross the canal (not the very largest though),
and this will open up new market routes, particularly for LNG exports from the
United States to Asia on a much shorter route, or from Trinidad and Tobago to
Chile, or from Peru to Spain.

The change will also be important for the large container ships, many of which
will be able to cross the canal, more specifically the sector that ranges from
a capacity of 5,000 containers (the current limit in practice) to those carrying
13,000 containers, although larger vessels will still be unable to use the canal.®

As for oil tankers, the change will be less significant, since the new locks will
only permit passage of vessels up to 120,000 DWT, compared to the current
80,000 DWT, but larger tankers (VLCC and ULCC) will not be able to use the canal
for the excess of both beam and draft.

Finally, it is worth mentioning that, for the United States, the new dimensions
of the canal will help promote the strategic importance it has always had, by
permitting rapid connection between its Atlantic and Pacific Coasts, not only for

% |n particular, Triple E class container carriers, with capacity for 18,000 containers.
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merchant traffic, but also for the Navy since the new locks will permit transit
of its current aircraft carriers, so far unable to travel through it due to their
dimensions.

a) Overview

This strait runs between the Malaysia Peninsula and the Indonesian island of
Sumatra. The Strait covers a length of 430 miles with a width ranging from 27
to 180 miles, although at the Singapore Strait the course is considerably re-
duced up to a width of only 1.7 miles (2.8 km) at the narrowest point. This route
connects the Indian Ocean and the South China Sea, linking the economies of
the South-east and East of Asia with the Persian Gulf. This strait also serves to
channel a significant amount of maritime traffic from Asia to Europe, through
the Suez Canal.

15.2 million barrels of oil a day are transported through the strait, of which 90%
are crude oil supplies, accounting for one third of the world’s oil traffic. The
same can be said about general cargo maritime traffic, amounting to 70,000
vessels per year. The bottleneck at the Singapore Strait (Philips Channel) with
an extremely high traffic density and only 2.8 km wide with day and night transit
in both directions, is particularly noteworthy.

As for liquefied natural gas transportation, this route is also used by the large
gas carriers from Qatar and other countries, which in 2013 transported around
80 million tonnes of LNG, mainly to Japan, Korea, China and Taiwan, in this order.

The minimum depth in the Singapore Strait is 25 metres, allowing the navigation
of large VLCC tankers, with up to 300,000 DWT.

b) Transit Security

Acts of piracy and armed robbery® against ships are a constant threat in the
waters near to Indonesia and Malaysia. In 2014, there were 100 cases in Indo-
nesian waters and 24 cases in Malaysian waters, counting those actually per-
petrated and failed attempts together. Overall, more than half of the recorded
cases in the world took place in South-east Asia that year.5® Concerning these
data, it must be stated that over half the incidents were minor acts of pillage and
assault without violence, and that in the Malacca Strait the number of cases per
year is around 15, mostly on ships lying at anchor.

% According to the definitions in Article 101 of UNCLOS, and the International Maritime Or-
ganisation (IMO), piracy and armed robbery entails violent action against ships, against the
people on board or against their properties. These acts are classed as piracy if they take place
outside state territorial waters (twelve miles) or as armed robbery if they take place within
those waters.

% Report by the ICC’s International Maritime Bureau for the period between 1st January to
31st December 2014.
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Whichever the case, insecurity in this region is traditionally of great concern and
still represents a serious problem. Particularly worrying is the fact that most of
the large vessels that are attacked are oil tankers. In fact, in 2015 at the time this
report was written, there have been nine cases of boarding / attempted board-
ing and three cases of kidnapping / attempted kidnapping on vessels of this type
(including vessels at anchor in Singapore).

These attacks usually exert violence, in most cases involving knives and fire-
arms. Attacks on tankers pursue the objective of stealing fuel, which is trans-
ferred off to another vessel equipped for this.

There are no other risks worthy of mention in the Malacca Strait.
c) Geostrategic considerations

The level of congestion and the security problems on this route have led to dif-
ferent proposals to construct canals providing alternative routes that do not
notably increase the travelling distance. This problem is inherent to the Lom-
bok Strait route, which although safer is somewhat longer, and consequently
if tankers were diverted through it, costs would be increased and this would
subsequently be transferred to prices.

If the strategic importance of the Malacca Strait is enormous, that of the South
China Sea is even bigger, and must therefore be discussed at this point. The oil
and gas tankers that leave the Singapore Strait on their way to China, Japan
and other countries in the region, and also those other tankers from Malaysia,
Indonesia and Australia, all of them exporting countries of oil and LNG, continue
their journeys through this Sea. This practically doubles the traffic through this
Sea of crude oil, derivative products and LNG.

Furthermore, there are significant unexploited reserves, crude oil and gas, un-
der this Sea, and considerable jurisdictional conflicts over its waters with tra-
ditionally jealous attitudes by the countries that claim sovereignty over them,
particularly China. As if this were not enough in itself, nearly half of the world’s
merchant traffic sails through these waters, where eight of the world’s biggest
ports are found. This makes it a scenario of enormous strategic value.

It must be stated that China, being particularly conscious of its strategic depend-
ence on oil, is strengthening its Navy and is building artificial islands in this Sea,
meaning it will be able to operate out of them with aircraft and warships keeping
therefore a strong air and naval presence. Moreover, this country follows a poli-
cy of major investments in energy exploitation facilities and port infrastructures
all over the world. With these and other measures, it is earning a position to
guarantee its supplies by sea, which are growing at an extremely strong rate,
something that is particularly worrying if admitting that the energy resources
will not be sufficient within a few years time.
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The United States is voicing its concern about the situation in the Asia Pacific re-
gion in general, preparing specific security documents about it whilst deploying
its Navy in an important effort to provide air and naval presence.®’

a) Somalia’s coast

Somalia’s coastline covers a length of approximately 3,000 km. In particular, the
south coast of the Gulf of Aden covers a length of 1000 km, this gulf being the
area where problems with piracy in the region originated, reaching very high
levels since 2008 in terms of attacks and kidnapping. The problems later spread
to a large area in the western part of the Indian Ocean, with pirates operating
over a sea extent equivalent to the entire Mediterranean Sea.

As piracy escalated in an alarming fashion, this whole area became a high
risk zone, particularly for the 20,000 ships that cross through the Red Sea
and the Gulf of Aden every year. In response to this situation, and among oth-
er international efforts to tackle it, the reaction by the European Union upon
request by Spain and France was notable, implementing the so called Opera-
tion Atalanta on 8th December 2008 with the mission of protecting maritime
traffic. As a result thereof, a major naval and air force, consisting of some
six warships and three maritime patrol aircraft, have been since patrolling
the wide area between the Gulf of Aden and the Seychelles. Spain has dis-
patched a maritime surveillance aeroplane, based in Djibouti, and between
one and two ships on a permanent basis, having been in command of the
operation five times.

NATO has also supported this initiative with operation Ocean Shield. Both oper-
ations have been carried out in close cooperation with each other and with Task
Force TF 151 headed up by the United States.

International efforts finally yielded their fruit as of 2012, when the number of at-
tacks and kidnappings began to fall off drastically, and have all but disappeared
today, as can be seen in the following table.

Somalia Coast. Annual number of attacks on traffic:

Place / Year 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Gulf of Aden 117 53 37 13 6 4
Indian Ocean 80 139 160 49 7 3

5 “Asia-Pacific. Maritime Security Strategy”. Department of Defence. 2015, a document estab-
lishing the following as the objectives for its naval presence: “to safeguard the freedom of the
seas, deter conflicts and coercion; and promote adherence to international law and standards”.
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Source: ICC’s International Maritime Bureau.

This serious problem also affected the traffic of oil tankers, either using
the Suez Canal route or the Cape route, who suffered several attacks and
kidnappings.

BAM [Maritime Action Ship] “Tornado” deployed in Somali waters.
Source: Spanish Navy

b) Gulf of Guinea

Geographically, the Gulf of Guinea describes a big entrance from the Atlantic
Ocean facing the coast of twenty African states, from Guinea to Angola, although
Senegal, Gambia and Guinea Bissau could also be included. This gulf lies on
equatorial waters and covers a huge extension of sea, its coastline measuring
around 7,000 km.

Major supplies of oil and natural gas leave the African continent through these
countries, the main destinations being the European countries, China and Japan.
Europe accounts for 44% of crude oil exports from this region, the rest being
transported to Asia. European imports are mostly from Nigeria and Angola, the
world'’s fifth and ninth exporters respectively. As for LNG exports, these mainly
come from Nigeria, Angola and Equatorial Guinea, the principal markets being
Japan (23%), South Korea (17%) and Spain (14%) in this order. This region is
extremely important for Europe and Spain, who receive 12% and 25% of the oil
they consume.®® The supplies to China and Japan represent around 6% of their
imports.

¢ Data for 2014, obtained from the European Commission and the aforementioned CORES
report.



Gonzalo Sirvent Zaragoza

The problem of piracy in this region is increasing at an alarming rate, although
technically it should be defined as armed robbery since most cases take place
in the territorial waters of the coastal countries, which is only worsened by the
fact that these countries have very small navies and limited naval resources to
tackle piracy, except in the case of Nigeria.*’ Consequently Europe, and Spain in
particular, are implementing different cooperation programmes with the coun-
tries in this region.

At the very time of writing this report, the Spanish Navy’'s high seas patrol
vessel “Centinela” is deployed in the Gulf of Guinea on a three-month mis-
sion, carrying out a comprehensive cooperation programme with the navies
of Ghana, Gabon, Senegal and Cabo Verde. During this cooperation, liaison
officers have been exchanged between the operation centres of these coun-
tries and the Spanish Navy's COVAM (Maritime Surveillance and Operations
Centre), which keeps a permanent presence for traffic surveillance and con-
trol in this area, along with a voluntary cooperation programme with the
national shipping companies.

¢) Strait of Gibraltar

Although EIA does not consider the Gibraltar Strait as one of the choke points
for energy, it is necessary to briefly discuss it. This important passageway,
located between Spain and Morocco, separates Europe and Africa and also
the Mediterranean Sea and the Atlantic Ocean. At the narrowest point it is 8
miles wide (14.5 km) with the depth varying between 300 m and 900 m. It is
therefore found within the territorial sea of the two coastal states, which pro-
vide free exercising of the right to transit, in accordance with international
legislation.

The importance of this maritime communication path is crucial as it con-
nects by sea the countries in the south of Europe, the coastal countries on
the Black Sea, Turkey, Syria, Lebanon, Israel and North African countries
with the Atlantic Ocean, and therefore with America and most of the African
continent. It also connects the shipping routes between Asia and Europe.
This is evident from the annual traffic of around one hundred and ten thou-
sand merchant vessels, including a high number of oil tankers as can be
seen in the attached figure.

Security in this Strait is guaranteed by the coastal countries, by the EU and
NATO, which would never allow the passageway to be threatened. In addition,
on account of its width and depth, closing off the strait is an extremely unviable
and improbable hypothesis, reasons why its use is considered safe and it is not
normally included amongst the critical straits or choke points of the maritime
energy routes.

61 27 attacks on vessels were perpetrated in the Gulf of Guinea in 2014, of which 5 ended up
as kidnappings. There were also 10 failed attempts. Most attacks take place at night with the
objective of stealing fuel.
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Freedom of Navigation under the Law of the Sea

Ever since mankind started to sail the seas, he was aware of its enormity. As
they were discovered, the sheer size and hostility of many of the seas made it
clear that the idea of these enormous spaces could not have an owner, leading
powers limiting themselves to claiming sovereignty over small stretches of sea
in front of their coasts, known as territorial sea. These areas of water used to be
three miles into the sea, compared to the twelve miles currently recognised. As
most of the natural straits are wider than six miles, not many of the straits used
for international shipping entirely fell in the territorial seas of the coastal states
concerned.

Nevertheless, in the few cases where this was true, international agreements
were signed to guarantee freedom of navigation, including the Montreux Con-
vention of 1936 for the Turkish straits in the Bosphorus.

Today, evolution towards a system of free international trade for all nations has
led to a strong belief that the sea, as a global space, can be used by all sailors.*?
At the same time, the fact that different countries successively claimed exten-
sions of the stretches forming their territorial seas and the appearance of new
concepts, led the United Nations to call all States in order to prepare and sign a
text whose draft was finished in 1982, after nine years of work, which is known

¢ The seas were the first of the spaces of common use known as “global commons”, over
which no country can exercise sovereignty. This concept was later transferred to airspace, outer
space and cyberspace.
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as the United Nations Convention on the Law of the Sea (UNCLOS). This true
Constitution of the Sea is undoubtedly one of the historical achievements by the
United Nations Organisation.

UNCLOS came into force in November 1994, once it had been signed by the
60th state, and today is a fundamental piece of international law and of world’s
peace and stability.

The wording firstly defines the concept of territorial sea (Article 3), which can
cover an area extending for a maximum of twelve miles from the coast,®® over
which the coastal country can exercise its sovereignty.®* Although this strip of
sea is considered a prolongation of the territory of the states, it must be empha-
sised that the country exercising sovereignty is obliged to permit innocent pas-
sageway (Article 17 and following) by ships from any nation through its territori-
al sea when they are heading to call in one of its sheltered anchorage harbours
or port facilities or when leaving them. Said passageway must be “fast and unin-
terrupted” and is subject to certain conditions that particularly affect warships.

UNCLOS also defines the concept of “adjacent zone” which can extend to a max-
imum of twelve miles from the territorial sea (twenty-four miles total) where
the coastal state is entitled to exercise some limited rights, designed to prevent
violation of its laws and its tax, immigration or health regulations (Article 33),
as well as the “exclusive economic zone”, which can cover an extension of up to
two hundred miles from the coast. In this latter zone, the coastal state has its
sovereignty limited to purposes of exploration, exploitation and preservation of
natural resources, living and non-living, affecting their waters, the sea bed and
the subsoil (Article 55 and following). Full freedom of navigation is recognised in
both zones, providing the aforementioned rights are respected.

At a distance further away from the coast, the concept of “high seas” is applied,
which encompasses most marine space (think about the two hundred miles of
exclusive economic zone of Spain and the United States, compared to the five
thousand miles separating the two countries). No state can claim the right to sov-
ereignty over the high seas,®® and all of them must ensure compliance with the
provisions of UNCLOS, which guarantees full freedom of navigation for all effects.

Finally, the Convention of the Sea defines an extraordinarily interesting concept:
the right to passage “in transit” through the straits used for international naviga-
tion between one part of the high seas or an exclusive economic zone and another
one. This right cannot be hindered by coastal states, even when it crosses their
territorial sea (Article 37 and following). Furthermore, this right can be exercised
by any vessel wishing to use the strait, even if it is not sailing towards a port be-
longing to the coastal state. This transit must always be fast and uninterrupted,

¢ Computed on the basis of straight lines, joining the main headlands along the coastline.

¢ This sovereignty also extends to the air space, the sea bed and the subsoil.

¢ Exceptin the case of resources on the so-called “continental shelf”, whose maximum exten-
sion cannot exceed 350 miles from the coast.
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and can be regulated by those states, who will be able to define maritime routes
and devices to separate traffic in accordance with international regulations, for
the purpose of guaranteeing safe navigation.

Consequently, any natural, international strait that connects the high seas or ex-
clusive economic zone with another analog zone must be considered open to all
vessels. This is the case of most of the choke points discussed previously.

Before ending this brief discussion about the Convention of the Sea, two impor-
tant remarks must be made. The first one refers to Article 35 c) which states
that the Convention is not applicable to international straits through which pas-
sage is fully or partially regulated by long-standing, international conventions that
are still valid, specifically referring to those straits. Such is the case of the Turkish
straits, and the Danish straits.

Secondly, the case of artificial, man-made canals is very important. These ca-
nals are governed by their own specific regulations. Nevertheless, it is impor-
tant to mention that these regulations tend to reflect the basic principles of in-
ternational law to the maximum. In particular, the Constantinople Convention
on the Suez Canal permits passage of all ships, both in peace and in war, and
moreover, the treaties signed between the United States and Panama declared
the Panama Canal a neutral passageway open to navigation by all countries,
thus guaranteeing the right to passage in both cases.

“Maritime Security” on Energy Maritime Routes

The Concept of Maritime Security

It has been noted that the energy maritime routes are exposed to important risks
and threats from state and non-state stakeholders, particularly from crime and
terrorism. All of them could cause hazardous situations for merchant traffic in
certain zones or points of passageway. The importance of maritime trade have
also been noted, it being even more important in case of the supply of oil and
natural gas by sea, on which many countries depend to a high degree, including
most of the countries in the European Union and the Asia Pacific region. That is
why it is of essence to guarantee free, safe use of these routes, which in turn is
one of the fundamental objectives of what is internationally known as “Maritime
Security”.

Maritime Security can be defined as the set of measures necessary to guarantee
compliance with the law, whether international law or state law, avoiding any
kind of crime at sea or in ports and avoiding the attempted use of the marine
environment to perpetrate them.

Maritime Security in particular acknowledges among its main objectives, “pre-
serving the freedom of navigation, the right to passage in transit and the right to
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innocent passage”® or “maintaining freedom of navigation, maritime trade routes
and energy flows"¢’

Given the high number of stakeholders, either commercial or marine, police,
military, etc., intervening in the maritime world in order to make Maritime Se-
curity more effective, close cooperation by all the maritime community is nec-
essary, at national and international levels alike. This cooperation must be ori-
ented, on the one hand to achieve deep “Maritime Situational Awareness” (MSA),
and on the other hand to implement specific actions at sea.

Maritime Situational Awareness

Maritime Situational Awareness refers to the knowledge and monitoring of all
activities that are carried out at sea. In order to achieve this it is necessary to
know where ships are, their bearings, their speed, their scheduled port calls,
their cargo and other similar data, in real time. All this information is automati-
cally provided in electronic format by the AlIS system.¢® Likewise, it is important
to punctually know from reliable sources all the information about any kind of
attacks or incidents concerning Maritime Security®’ that a vessel has suffered,
or that information regarding the detection of any suspicious activity. The same
applies about any collisions or serious accidents occurred that could endanger
the physical safety’® of vessels in the zone.

In order to obtain good information about maritime traffic in a specific zone,
in addition to AlS, cooperation by shipping companies owners of the merchant
vessels operating in those waters is also required. For this purpose NATO has
established the voluntary cooperation system NCAGS.”" This information swap-
ping system helps the Alliance’s command and control centres to have a clear,
reliable idea in real time about vessels and incidents in any zone of interest.
The aforementioned information is complemented by that from other sources,
including information provided by ships at sea, police information and military
intelligence.

Once all such information has been analysed and assessed, it becomes a pow-
erful knowledge tool about the maritime situation in a given zone, helping take
decisions effectively. The information can also be sent out to nearby warships,

¢ European Union Maritime Security Strategy. EU. 24th June 2014. Point IV (Maritime Security
Interests).

¢ Allianz Maritime Strategy. NATO. 18th March 2011. Point Il (The Maritime Security
Environment).

¢ The international “"Automatic Identification System” is compulsory for all merchant ships
and other vessels over a certain size. This is something that is only done by vessels that operate
within the bounds of current legality, and it is therefore necessary to pay special attention to the
surveillance of vessels that do not emit any data.

¢ “Security” being understood as basically referring to crime.

0 “Safety” being understood as basically referring to accidents.

1" Naval Cooperation and Guidance for Shipping.
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and serve as advice for bearing changes and other preventive measures to mer-
chant vessels sailing in the zone. All this massive amount of information is man-
aged at suitable control centres through powerful IT tools.

The importance of naval forces

There are specialised organisations and agencies in many countries, dedicat-
ed to prevent and pursue crimes at sea, either grouped together in a coast-
guard service or under different competences and with different missions, such
as avoiding pollution or smuggling. These entities generally operate in waters
close to the shore.

But the sea is also a very hostile environment that requires vessels to be large,
highly autonomous permitting them to travel long distances and to remain at
sea for a long time, fitted with powerful means of surveillance and control, as
well as for actuating, including suitable weaponry capable of adapting to the
severity of each situation. All this is best achieved by warships, which usually
operate as part of combined air and naval forces , which, in addition to their
extraordinary capability of exploring and controlling the sea, also have a high
reaction capacity for situations where they are required, however distant or
however conflictive they may be.

Very especially, naval forces are usually present in the areas of high strategic
value as described previously, undertaking surveillance of the points where the
threats and risks are highest, and operating uninterruptedly day and night.

Likewise, when warships from different countries are present in the same spe-
cific zone, they often work in coalition, as has been the case since 2009 in the
waters off the coast of Somalia under EU command, in the Gulf of Aden under
NATO command or forming other international coalitions such as those men-
tioned previously. Likewise, the trend towards greater cooperation is increasing
between these coalitions and with warships or naval groups that are not includ-
ed in them.

Comprehensive approach

The scope of naval cooperation is just another example of improved cooperation
policies between countries. Thus, international policies aimed at achieving Mar-
itime Security, act mainly within the field of diplomacy (establishing measures
of trust and cooperation between countries, development aid programmes, etc.)
and in many others, such as the maritime field (regulations for maritime compa-
nies or ports, coordination between agencies), the coordination at the police and
judiciary level, and also at naval level as mentioned beforehand.

All of this is part of the so-called “comprehensive approach”, which tries to es-
tablish a wide framework of cooperation, and also to improve and take full ad-
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vantage of the capability for action of coastal countries in the choke points and
areas of highest interest along maritime routes.

In particular the efforts by NATO, the EU or the United States are of special
importance, they being currently engaged in major international cooperation
programmes aimed at achieving Maritime Security as a common objective, for
guaranteeing free, safe use of the world’'s maritime routes.

Final Conclusions

If the foregoing pages had to be summarised in a few final conclusions, they
would be as follows:

The absolute dependence of modern economies on maritime trade, particu-
larly those countries that need to import by sea the crude oil and natural
gas that they require for their factories, means of transport and for their
domestic economies to keep working.

The vulnerability of sea lines of communication (SLOCs) at certain critical
points, through which high amounts of oil and LNG travel near to the coasts.
Blocking any of these points could have severe consequences for the world's
economy.

Freedom of navigation is an objective shared by most countries, which is per-
fectly defined by and regulated under UNCLOS. Moreover, it is a principal
objective of Maritime Security, incorporated into the official doctrine by the
European Union, the Atlantic Alliance and the United States.

Countries must settle their jurisdictional conflicts in a pacific manner, re-
specting International Law, and closely cooperate to achieve effective Mari-
time Security, swapping information and coordinating action.

Warships are the best prepared tools to effectively prevent, patrol and con-
trol this complex scenario, and to respond in the event of any kind of ag-
gression on freedom of navigation. Their integration in multinational naval
forces is the logical path to take, as it will permit synergies and will enhance
security and international trust.

The Atlantic Basin is going to achieve a very high degree of energy self-suf-
ficiency. Europe should make the most of this situation to reduce its depend-
ence on Russia, which is clearly excessive, both in terms of crude oil and
natural gas.

The countries in the Asia Pacific region are excessively dependent on crude
oil and gas from the Middle East. This dependence should not only be wor-
rying because of the concentration of their supply sources, but also because
of the quantity consumed, in itself, and particularly because of the rate of
growth that is not considered to be sustainable over time.



Chapter lll
The Impact of Jihadism on the Energy Sector

Ignacio Fuente Cobo

Abstract

The dependence of modern societies on energy resources derived from hydrocarbons,
has made the energy sector one of the priority objectives of the international terrorist
organizations. This is particularly true as concerning the Salafist Jihadism whose two
main exponents are Al Qaeda and, more recently, the so-called Islamic State or Daesh.
In this document, the ability and the intention of terrorist groups to convert the energy sec-
tor in a preferred target of Jihadist action, will be analyzed, focusing on three key areas.
On the one hand, the ideological foundation and strategic reasoning that drives terrorist
groups to act against the energy sector. Moreover, the relationship between the political
intention of these terrorist groups and their real capabilities to either significantly cripple
this sector in the producing or destination states, or to control it in those areas where they
have managed to impose their law. And finally, the main factors either discretional or
limiting, that make it difficult or impossible for these groups to launch and maintain in the
long term a consistent and sustained campaign against the energy sector.

To achieve this we will focus on two different scenarios, represented by Syria and
Irag on the one hand and by Libya on the other, where Jihadist groups whose main
manifestations are Al Qaeda and Daesh, hold very different strategies. The objective
is, therefore, to study the ability of both groups to intervene within the energy sec-
tor through offensive actions aimed at the destruction of facilities, or at the simple
occupation of them, so that we can then analyze the impact on energy markets and
the possibilities for them to achieve their strategic objectives.

Keywords

Syria, Iraq, Libya, Jihadism, oil, gas.
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The Ideological Foundations of the “Energy Jihad”

In the early days of modern jihadism terrorist groups were mainly based around
the scope of Al Qaeda and were very reluctant to attack the oil and gas indus-
tries. The explanation behind this was that the Islamic Caliphate they were in-
tending to establish would sooner or later have to depend on these resources,
and it was therefore not logical to destroy them. Nevertheless, as time went by,
this train of thought was modified as the ideological approaches of the Salafist
Jihad also changed.

A major milestone was set by the publication in 2004 of the book “The Laws of
Targeting Petroleum Related Interests and the revision of the Laws Pertaining to
the Economic Jihad".! The author of the book, the Saudi cleric Sheikh Abdullah bin
Nasser al-Rashid called for a new doctrine of economic terrorism, and to do so he
defined new rules of engagement for targeting oil infrastructures. According to
these rules action against interests related to hydrocarbons represent a legitimate
means to exercise the economic jihad, given the immediate effects on the increase
of energy prices, the costs of protecting the infrastructures and the damage to the
reputation of the producer and consumer countries, principally the United States.

Rashid describes four general types of interests related to petroleum: oil wells,
oil pipelines, oil facilities (refineries and oil plants) and the personnel working in
the petroleum industry, and he also calls to establish a number of considerations
or rules in relation to the action that can be taken against each type of interest.
For example, Rashid insists that attacking oil wells is not permitted whilst there
are other, more realistic alternatives, for the negative consequences of this kind
of action that usually exceed the intended benefits. Likewise, Rashid argues that
although attacks on oil facilities can have a devastating effect on the economy, this
kind of operation should not be carried out against facilities belonging to Muslims.

Rashid’s doctrine is based on the principle of proportionality that sets the obli-
gation of establishing priorities, so that attacks do not damage the long-term oil
production capacity but do, however, affect prices causing their increase. This
logic of proportionality is particularly clear in Rashid’'s preference to attack oil
pipelines, which are easier and less costly to attack from an operational per-
spective. This preference is due to the fact that guarding oil pipelines is virtu-
ally impossible for the huge distances they cover. Therefore “attacking oil pipe-
lines has huge benefits and is a severe blow against the enemy that cannot be
achieved by other means”.?

Al Qaeda’s leaders subsequently developed this theory further, and at the end of
2004 they drew up their own strategy against the energy sector. In a video broad-
cast by Al-Jazeera in early November that year, O0sama Bin Laden called for at-

! KOHLMANN, Evan, “Al-Qaeda in Saudi Arabia — excerpts from The Laws of Targeting Petro-
leum-Related Interests”, 01 March 2006,
http://www.globalterroralert.com/images/documents/pdf/0306/0iljihad0306.pdf.

2 Kohlmann, Evan, op. cit.
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tacks on the oil industry as a part of the economic jihad against the United States.
In his statement, Bin Laden highlighted how the conflict in Afghanistan in the nine-
ties last century had made “the Russians bleed for ten years, until they were on
the verge of bankruptcy and were forced to withdraw... we must continue with the
same policy against the United States, so as to bleed them to bankruptcy”?

This strategy of “bleeding to bankruptcy” has since been the doctrinal guideline
of Al Qaeda in relation to the energy sector. In September 2005, the current
leader of Al Qaeda, the Egyptian Ayman al-Zawabhiri reinstated Bin Laden’s ar-
guments in a video issued on the fourth anniversary of the 11th September 2001
attacks by claiming: “I call upon the Mujahideen to focus their attacks on the oil
stolen from the Muslims. Most of its revenue goes to the enemies of Islam, and
most of what they leave is plundered by the thieves who rule our countries. This
is the greatest theft in the history of humanity. We must stop this theft any way
we can, in order to save this resource for the sake of the Muslim nation”.*

Since then, little else we know of has been published by Al Qaeda or its follow-
ers that has any convincing strategic value, although attacks against the energy
sector have been a recurring theme in Jihadist literature and its activity in the
social networks. In February 2007 Abeed al-Bassam wrote an article in the Sawt
al-Jihad magazine (“The Voice of the Jihad") titled “Bin Laden and the Oil Weap-
on”% in which he emphasized the value of reconnaissance prior to attacking to
ensure the success of tactical execution and recommended attacking the facil-
ities before the personnel since the latter were indispensable to operate and
maintain the infrastructure and energy facilities.®

Over the following years most of the proposals that appeared in the network showed
less emphasis by Al Qaeda and related groups on attacking the energy sector, and
therefore interest in this kind of activity was gradually transferred to the then “Is-
lamic State of Iraq”, a new Jihadist group that would earn special relevance in Iraq
and Syria before becoming today’s Daesh, also known as the Islamic State. The first
sign of this apparent relief was in August 2009 when Iragi members of the “al-Fal-
lujah Forum” were discussing in the network that: “we have recently noticed a lack
of interest by mujahidin’s to attack oil pipelines and refineries. We therefore ask the
Islamic State of Irag and other mujahidin’s to attack these pipelines that supply the
occupation (North American). To date they are the principal source of their surviv-

3 “Al-Qaeda is bleeding the US to bankruptcy, Bin Laden claims”, The Guardian, 3 November
2004, http://www.guardian.co.uk/world/2004/nov/03/usa.alQaeda.

“  Extracts from the statement on video by Ayman al-Zawahiri were broadcast by Al-Jazeera
in September 2005; however, the complete transcription of the interview only appeared on the
Internet in early December 2005. “Newly-Released Video of Al-Qaeda’s Deputy Leader Ayman
al-Zawahiri's Interview with Al-Sahab TV", The Middle East Media Research Institute, 8 Decem-
ber 2005, http://www.memri.org/report/en/0/0/0/0/0/0/1550.htm#_edn1.

5 “Al-Qaeda’s Oil War Falters”, Jane's Terrorism and Security Monitor, 16 February 2008.

¢ For example, he considered the attacks against the French flagged oil tanker MV Limburg on
6th October 2002 and against the oil processing plant in Abgaig on 24th February 2006 as the
only specific examples of Al Qaeda operations against the oil industry.
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http://www.memri.org/report/en/0/0/0/0/0/0/1550.htm#_edn1
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al”7 In line with this call for action, through their occupation of a large extension of
territory in northern Syria and Iraq, where major oil resources are found, as of 2014
Daesh made petroleum a fundamental item of its operational strategy.

In the case of Libya the profile of Jihadist terrorism since 2014 has been different
from Iraq or Syria, as it has simply consisted on destroying oil fields and oil facili-
ties. Daesh does not seek to control the energy sector to obtain resources to finance
itself, but tries to create temporary bottlenecks to weaken its opponents and gain
time to consolidate its position, even if this means destroying the sector mid-term.®

The explanation behind this different strategic approach can be found in the re-
port written in December 2014 by members of the Al-Mourabitum Jihadist group
after their attack on the gas plant in Tigantourine in the middle of the Algerian
Sahara desert, in January 2013. The report - taken in by the Combating Terrorism
Centre at West Point-,” explains in an After Action Report format how the target
was selected, how the attack was planned and executed, and more importantly
what went wrong and how to avoid it in the future. This report is a pragmatic
analysis of a specific Jihadist action against the energy sector with a very clear
purpose: inducing different terrorist groups to perpetrate similar action.

In this important document, the leader of the Mourabitum Jihadist group, associ-
ated with Al Qaeda in the Islamic Maghreb, the charismatic Mokhtar Belmokhtar,
clearly shows his hostility towards the energy sector, stating that the attack was
carried out in benefit of the Jihad and not to satisfy “social demands”. Tigantou-
rine was chosen because of its “political, economic and strategic value”'® and the
moment of the attack was due to the media impact offered through the incidental
presence of a numerous group of foreign managers and experts on the site.

When justifying the attack, they also stated that the principal objective was to de-
stroy the facility and among the lessons learned, they say the assailants should
have used remote control detonators to compensate for the lack of human re-
sources''. Finally, the report warns other possible imitators of this kind of action
that taking hostages is not enough to avoid a military assault, and therefore oth-
er additional measures should be taken. The report concludes with a phrase by
the Jihadist ideologist Akram Hijazi which highlights the benefits of this action
in that it provides terrorists with a “real” example of an operation that could be
“replicated” in other scenarios or in other circumstances.'?

7 Lando, Ben, “Prevention, attacks target oil", Iraq Oil Report, 1 September 2009, http://www.
uslaboragainstwar.org/article.php?id=20247.

8 Markey, Patrick and Elumami, Ahmed, “Islamic State risk for Libya's troubled oil sector”,
Reuter, Oct 28, 2015,
http://www.reuters.com/article/2015/10/28/us-libya-energy-idUSKCNOSMOHW?20151028#bj-
DeHIAhyGhqcL8t.97.

7 Porter, Geoff D. “Terrorist targeting of the Libyan oil and gas sector”, op.cit.

10 |bidem.

" lbidem.

2. al-Samadi, Tamer. “Jordan’s Jihadists Divided Over Jihad in Syria," al-Hayat, February 17,
2012.
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Al Qaeda’s Action Against The Energy
Sector In The Arabian Peninsula

In spite of Al Qaeda’s doctrine calling for proportional attacks on the energy
sector, the analysis of its action over the last few years leads us to believe there
is a clear disparity between the organization’s intentions and its operational
capacity. It is true that during the critical moments of Iraqgi insurgency against
North American occupation between 2004 and 2006, numerous facilities were
attacked, mostly refineries and pipelines in Bayji, Dahuk, Kirkuk and Mosul, al-
though most of these were carried out by militants who were not directly related
to Al Qaeda. Nevertheless, outside the Iragi theatre of operations, the campaign
against the energy sector by Al Qaeda was very limited and practically reduced
to a handful of incidents of certain relevance in Saudi Arabia and Yemen, with
unequal strategic and tactical success.

The first of these incidents was on éth October 2002 against the French flag
tanker MV Limburg off the coast of Yemen. The attack consisted of an explosive
attached to the side of the vessel which was detonated causing a fire and sub-
sequent spillage into the Gulf of Aden of 90,000 barrels of crude oil (a quarter
of the 397,000 barrels she was carrying). One of the members of the crew was
killed in the explosion and 12 others were injured.’

The effects on the energy market were immediate, although somewhat limited. The
price of crude oil increased by barely 1.3% (30 cents), but the insurance premiums
for vessels operating in that area increased threefold. More important was the dam-
age to the Yemeni economy where the cost of ship’s demurrage rose by 150,000
dollars, causing a reduction of 30% in port activity and losses for the Yemeni treas-
ury of 3.8 million dollars per month.' For a country where 75% of its revenue de-
pends on oil exports, this loss in port activity was a major blow to its economy.

The second attack took place on 24th February 2006 against the oil processing
plant of Abqgaiq in Saudi Arabia, with greater impact than the former because
of the strategic importance of the target. Abgaiq is located next to an oil field
with proven oil reserves of more than 17 million barrels, which in 2006 was
producing around 4% of Saudi Arabia’s total production, equivalent to 430,000

13 A complete list of the attacks on oil pipelines in Irag since 2003 to the start of 2008 can be
found at IAGS Energy Security, “Irag Pipeline Watch”,
http://www.iags.org/iragpipelinewatch.htm.

' “Congressional Research Service Report for Congress, Maritime Security: Potential Terror-
ist Attacks and Protection Priorities”, 14 May 2007,
http://assets.opencrs.com/rpts/RL33787_20070514.pdf.

® According to a report published on 8th November 2002 by the Office against Terror-
ism of the U.S. Department of State, “Yemen's Economy Suffering Due to October Terror-
ist Attack”, November 8, 2002, http://www.america.gov/st/washfile-english/2002/Novem-
ber/20021108162129skaufman@pd.state.gov0.4453089.html.
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barrels of crude.’® More concerning though, from a strategic point of view, was
that two thirds of Saudi Arabia’s production passes through the facility’'s pump-
ing stations, the oil / gas separators and the oil pipelines before being exported
through the terminals at Ras Tanura, Ras al-Juaymah and other export termi-
nals in the Gulf. At the time of the attack in 2006 this entire oil complex account-
ed for 5 million barrels per day, i.e. a sixth of the world’s crude oil production.

The operation failed mainly because of the wrong tactical approach, the lack
of resources, poor execution and a certain over-estimate of the possibilities as
such. The vehicles loaded with explosives were detonated at the outer security
perimeter and the damage only affected pumping and processing facilities with-
out affecting the main facility.'” The rapid response by the Saudi security forces
was also a determining factor in the failure of the operation. Nevertheless, stra-
tegically this action had a higher impact since the effect on the price of crude oil
was around two dollars. Through this daring attack it became obvious that the
energy sector in Saudi Arabia and other states in the Gulf Cooperation Council
had become a key target in Al Qaeda’s terrorist strategy.

The third major attack took place on 15th September the same year (2006)
against two oil terminals in Yemen. Badly designed, poorly planned and with
even worse performance, both attacks were complete failures, as they com-
bined an unsuitable selection of targets with a poor execution of the operation.
Since they were terminals, and therefore non-critical facilities, protection was
low and therefore tactical success would have been relatively easy (however
hardly any damage was caused). But even if it had been successful, the strategic
impact would have been very limited, as could be seen in oil prices which did not
change at all after the attack.

Although the security situation in Yemen has been deteriorating for several
years now, there is no sufficient evidence to prove direct participation by Al Qae-
da in the execution of this attack. It would seem that the operations were carried
out by a small group of Yemeni Islamists who were trying to copy the tactics of
their Jihadist peers in Saudi Arabia and Iraqg.

These attacks brought to light the fact that, in spite of the ideological discourse on
the legitimacy of attacking and sabotaging oil infrastructures, the terrorist groups
had serious difficulties to actually achieve any degree of success. The first reason

' Production in Abgaig has been reduced since then (partly due to natural exhaustion). Ac-
cording to IHS Cambridge Energy Research Associates (IHS CERA), production in Abgaiqg in 2009
reached 375,000 barrels per day. IHS CERA, "World's Largest Oil Fields and Top Oil Producing
Nations”, 18 August 2009,
https://www.cera.com/aspx/cda/public1/news/articles/newsArticleDetails.aspx?CID=10534.
See also Energy Information Administration, “Country Analysis Briefs — Saudi Arabia”, Novem-
ber 2009, http://www.eia.doe.gov/cabs/Saudi_Arabia/Full.html.

7 Al-Rohan, Khalid R. “The Impact of the Abgaiq Attack on Saudi Energy Security”, Center for
Strategic and International Studies, 27 February 2006,
http://csis.org/files/media/csis/pubs/060227_abqgaigattack.pdf.
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for this is due to the strong security measures that are dominant in this specially
protected sector. For example, in 2006 the Saudi government spent more than
one and a half billion dollars on security, which included deploying over 25,000
soldiers, in addition to helicopters and F-15 fighter planes, 24 hours a day.”® In
Irag, a similar situation was true on those dates. With the help of North American
logistics, the Iragi government established a number of Pipeline Exclusion Zones
(PEZ) surrounded by barbed wire, fences and security pits, and trenches at critical
points which were protected by guards and patrols armed with rocket launchers
and other types of heavy weapons. Through action of this kind, as an example, in
the 12 months between July 2007 and July 2008 after completion of the Kirkuk to
Baiji PEZ in northern Iraqg, crude oil exports through this pipeline were multiplied
by ten, with hardly any interruptions of relevance."”

Another factor that also helps to explain this failure by Al Qaeda is the discon-
nection between the energy sector as a strategic target and the real operational
capacity of the Jihadist group to act against it. At the same time, its failure to
establish an Islamic Emirate which was its principal objective, entailed a grad-
ual loss of credibility amid the Islam world in the Middle East, North Africa and
South-east Asia, to the extent that many active or potential Jihadists came to
qguestion the organization’s leadership.

But nowhere else was this questioned more strongly than in Iraqg where the
“Sunni Awakening” (the curious process of military alliances between North
American forces and Sunni tribes from the Northern provinces) rejected the
view of a Pan-Islamic State as claimed by Al Qaeda.?’ The Islamists harboring
this idea quickly reduced in number before the proliferation of new players with
different views about what the Islamic movement should be. The most radical
factions were cornered over those years by the more conciliating parties who
believed in the possibility of a single Iragi state as a political solution to the
war situation the country was embroiled in. They would have to wait until the
so-called revolutionary Arab Spring movements began in 2011, with transform-
ing consequences, before the hydrocarbon sector became an essential item in
strategy of the Jihadist movements.

'8 Cordesman, Anthony H, and Obaid, Nawaf, “Saudi Petroleum Security: Challenges and Re-
sponses”, Center for Strategic and International Studies, 30 November 2004, http://csis.org/
files/media/csis/pubs/saudi_petroleumsecurity041129.pdf.

9 Blanchard, Christopher M., “Iraq: Oil and Gas Legislation, Revenue Sharing, and U.S. Policy”,
Congressional Research Service, 3 November 2009,
http://www.fas.org/sgp/crs/mideast/RL34064.pdf; Lando, Ben, “Iraqgi forces step up oil protec-
tion”, Iragi Qil Report, 24 September 2009,
http://www.iragoilreport.com/security/iragi-forces-step-up-oil-protection-2248/. Energy In-
formation Administration, “Country Analysis Briefs — Irag”, June 2009, http://www.eia.doe.gov/
emeu/cabs/Irag/pdf.pdf, and “Safer pipeline lets Iraq oil exports flow: report”, Reuters, 26 July
2008, http://www.reuters.com/article/idUSN2641627720080726.

2 Burke, Jason, “Perceptions of leaders: Examining extremist views of Al-Qaeda”, in Al-Qae-
da's Senior Leadership — A Jane's Strategic Advisory Services Supplement, IHS Jane's, Novem-
ber 2009, pages 2-6.
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During the years prior to these movements, the anti--terrorist pressure exer-
cised by the United States and its allies in regions bordering Afghanistan and
Pakistan, where Al Qaeda’s leadership was hiding, led this organization to be-
come a network of strongly decentralized associated groups. Operational au-
thority gradually moved away from the centre, responsibility lying more and
more with the regional franchises that had their own interests and objectives,
not always in line with those of the central organization. Consequently, Al Qaeda
Headquarters was practically relegated to a type of reference structure, respon-
sible for the doctrinal guidance of the franchises and defining the organization's
general agenda, i.e. it evolved from a “terrorist group that featured in the media,
to a celebrity organization that acted in the field of terrorism”.?’

Another operational limitation that should also be taken into account refers to the
internal power struggles within Al Qaeda that took place over the last decade, fun-
damentally between Egyptian Jihadists and those from other places. These strug-
gles in the central structure of Al Qaeda not only undermined the organisation’s
long-term strategic success, but also reduced its operational and tactical capacity.
Egyptian over-representation in Al Qaeda Headquarters became the main cause
of friction for non-Egyptian Jihadists who were unable to reconcile the discrepan-
cy existing between the ideals of a supranational community of believers and the
reality of the Egyptian predominance in Al Qaeda’s leadership.??

The death of many of Al Qaeda’s Headquarters principal leaders, of Egyptian or-
igin, by North American drones? only served to complicate matters, marking the
decline of Egyptian influence at senior leadership level compared to the second
level of leadership dominated by Arab Jihadists.?* For many of these Jihadists who
showed an exacerbated religious jealousy, but who also sought targets with high
impact in the media to reach notoriety, the operations targeting the oil industry
and mainly targeting oil pipelines, very easy to repair, lacked the necessary inter-
est to satisfy their ambitions, and they therefore became second class targets.?

21 Brachmann, Jarret, "Retaining Relevance — Assessing Al-Qaeda’s Generational Evolution”, in
Al-Qaeda’s Senior Leadership — A Jane's Strategic Advisory Services Supplement, IHS Jane's,
November 2009, pages 26-30.

22 Steinberg, Guido, “Towards Collective Leadership — The Role of Egyptians in Al-Qaeda”, in
Al-Qaeda’s Senior Leadership — A Jane's Strategic Advisory Services Supplement, IHS Jane's,
November 2009, pages 7-11.

% Among them Mustaffa Abu Al-Yazid, an Egyptian citizen also known as Sheikh Saeed
al-Masri, who was number three in Al Qaeda’s chain of command, whose death was confirmed
by the Jihadist organisation on 1st June 2010. "U.S. Welcomes Death of Al-Qaida Leader in Pa-
kistan”, Voice of America, 1 June 2010,
http://www1.voanews.com/english/news/usa/Pakistani-Based-High-Ranking-al-Qaida-Lead-
er-Killed-95292139.html.

2 The Libyan Yahya al-Libi has become one of the highest ranking ideologists and religious
authority in Al Qaeda since he escaped from Bagram air base in 2005, frequently appearing in
video and audio releases. See Steinberg, Guido, op. Cit.

% Pippard, Tim, op.cit. pag. 11.
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All these factors mean that although Al Qaeda kept its intention of organizing
and carrying out direct attacks against all manner of energy targets, the organ-
ization now had to face a wide range of new challenges that limited its capacity
to keep up its campaign against this type of targets. These challenges were both
from external sources due to pressure by North American forces in Afghanistan,
Irag and Yemen or the constant pursuit by the crude oil powers in the Gulf, and
also from internal sources concerning ideological divisions, power struggles
and difficulties in recruitment.

The difficulties to tackle such external pressures and to overcome its own in-
ternal contradictions, prevented Al Qaeda since then from attacking any critical
energy facilities in places like Iraq or the Arabian Peninsula, where its leader-
ship is questioned through the emergence - with Arab revolutions - of much
more radical organizations in terms of their approaches and strategies, and also
much more effective as is the case of Daesh or the Islamic State as of 2013.

Action by Jihadist Groups Against the Syrian Energy Sector

In comparison with the Iraqi oil reserves, Syria’s production of 380,000 barrels
of crude oil per day is not a very tempting offer, nor is it an excuse to take the
centre of gravity of a war with strong geopolitical connotations to the production
regions. Oil nevertheless, has been playing a fundamental role in the develop-
ment of the war, more particularly in the east of Syria where most of the coun-
try’s production is found.

CAMPOS DE PETROLEO Y GASEN SIRIA EIRAQ CONTROLADOS POR EL DAESH
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In the east, around the city of Deis ez-Zor and from there onwards towards the
Iraqi border, there are several oil fields that were discovered by Shell and To-
tal in the middle of the eighties, last century. Production at these sites reached
a maximum of 400,000 barrels one decade later and gradually diminished to
reach 125,000 barrels a day at the end of 2010, some weeks before insurrection
began against the Syrian government?.

The second major crude oil production area is in the northeast of the country,
mainly northeast of the city of Al-Hasakah and west of the city of Qamishli, in
an area that is almost completely controlled by Kurds, and more specifically by
the military arm of the Democratic Union Party, the Syrian branch of the Kurd-
istan Workers’ Party (PKK) based in Turkey. The fields in this region which have
been exploited since the sixties by the Syrian Petroleum Company, Syria’s pub-
lic company, and the Karatchok field as well, are characterized by supplying a
very heavy crude oil, production being around 250,000 barrels on the eve of the
uprising. Opening up exploration zones as of 2004 to foreign companies meant
that different independent companies invested in crude oil production, including
Chinese companies but also mixed companies such as Gulfsands, a British com-
pany in a partnership with Rami Maklouf, one of the richest men in Syria and a
cousin to President Assad.

The appearance of Jihadist groups in the Syrian theatre in 2013 accounted for
a change in the energy strategy of the insurgents fighting against President
Bashar al-Assad. Right from the outset of their operations in Syria and Iraq, the
Jihadists saw crude oil as a fundamental part for the construction of an Islamic
State, as it would be able to finance insurgency and above all to create a Cali-
phate. Whereas Al Qaeda was mostly financed by donations, Daesh’s finances
were based on crude oil production.

It could be said that war has affected the crude oil sector in different ways. The
embargo imposed by the international community in autumn 2011, particularly
by the European companies buying 90% of Syrian crude oil, meant that exports
were suspended, with the subsequent reduction in production, the revenue in
currency of the public treasury likewise falling by 90%. At the same time the
sanctions forced western companies to withdraw from the country leaving the
oil sector practically closed to the Alawi regime.

Still more important was the east of the country falling under the control of the
rebels, in spring 2013, which on the one hand deprived the Syrian government
of access to its oil fields forcing it into the hands of its Iranian ally to finance
crude imports and thus creating a strategic dependence between Damascus
and Tehran. On the other hand, it represented a kick-off for a free-for-all be-
tween the different Jihadist groups for the control over these energy resources
in an attempt to finance their war efforts. This fight for the oil fields reached

% Yazigi, Jihad. «Le pétrole syrien finance la guerre», The Syria Report, July 2014.
http://www.lecommercedulevant.com/regional/reperes/syrie-liban/
le-petrole-syrien-finance-la-guerre/23679.
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a particularly high level of violence in the region of Deir ez-Zor where Jihad-
ists, different Arab tribes and the West-supported fighters from the Free Syrian
Army, all converged.

Initially the European Union sanctioned to a certain extent the legality of plun-
dering Syrian oil through the decision in April 2013 authorizing the “Interim
Government” of Ahmad Tu’'mah a member of the so-called National Coalition for
Syria, to finance itself through the sale of part of the crude subject to interna-
tional sanctions by Europe and North America.?” This was not about the Western
states trying to recover an oil that, owing to the relatively small quantity, they
did not need, but more about feeding the war machine opposing the al-Assad
regime from the revenue obtained through illegal exports.

Nevertheless, the National Coalition was not capable of selling a single barrel of
Syrian crude oil and the Ministry of Energy, depending on the Coalition, located
in the Turkish city of Ganziatep was incapable of controlling the crude oil that
was being sold through the Syrian border town of Tal Abyad, to where it was
transported by the different insurgent groups for refining before being sold on
to Turkish companies.

The principal beneficiaries of crude oil contraband in the early days of insurgen-
cy were the local warlords associated with Jabhat Al Nusra, the local version
of Al Qaeda. For this purpose, they bought the small Turkish refineries near the
border, financing them with the sale of Syrian cotton gin machines that were
found in Aleppo and in the Ras-al-Ayn silos. This way, in 2014, the Al Nusra front
was extracting around 10,000 barrels a day from the al-Omar oil field which it
controlled directly, selling it off at 40 dollars a barrel, reporting an income of
around 400,000 dollars a day.

At the same time this was going on, the rival group of Al Nusra, the self-pro-
claimed Islamic State or Daesh, was gradually expanding through Syria redi-
recting its main efforts towards the oil-rich east, where it had created a bridge-
head in 2013, and began to abandon the north-west region which, although
strategically important, did not have any oil. As their rivals at Jabhat al-Nusra
did, they tried to unite the different tribes under the Jihad flag and the wells they
controlled. This reunification is one of the principal aspects of the fight for re-
gional supremacy between the two groups born from the regional Jihad branch
of Al Qaeda: the “Jariyies” of the Islamic State of Abu Bakr Al Bagdadi and the
“Apostates” of Jabhat Al Nusra led by Abu Muhammad al-Golani.

In June 2014 Daesh took control of the important Al-Taim oil field located next to
the Deir ez-Zor military base, the object of fierce fighting. It also took control of
the Al-Jafra oil field which it wrested from the legislative council of the Mufti of
Jabhat al-Nusra, Omar al-Hadawi. After the middle of 2014 Daesh established
its capital in the northern city of Ragqga and, as its military situation became

27 As-Safir, “Who controls Syria’'s 0il?” Al Monitor, 6 July 2014, http://www.al-monitor.com/
pulse/security/2014/07/syria-conflict-control-oil-fields-ambiguity.htmL.
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more consolidated, its control over the oil fields extended further to gain com-
plete dominance. In September 2015 the last oil field still in the hands of the
Syrian government fell under its control: Yezl, to the northeast of Palmyra and
close to a region containing the principal gas fields in the country, Daesh now
controlling seven oil fields in Syria.

With its tremendously aggressive strategy, Daesh became financially self-suf-
ficient in Syria through the sale of crude oil, increased further still by wheat
and water and taxing the local population.? Since then, Daesh’s military leader
in Syria, Omar al-Shishani committed to reinforcing control over the Syrian oil
fields and to unify the contraband networks, whilst protecting the communica-
tion channels and means of transport from Deir ez-Zor to Ragga in the north,
and from there to the Turkish border.

Hence, for example, according to the Financial Times, in the al-Jibssa oil field
in Hassakeh province, in the northeast of Syria, which produces 2,500-3,000
barrels a day, between 30 to 40 large tanker trucks of 75 barrels capacity each
were being loaded every day in October 2015.” Even more important, at the
huge oil field of al-Omar controlled by Daesh as are all the fields in Syria, there
were queues of trucks up to six kilometers long, it taking several days for each
truck to wait until reaching the filling point. Once loaded, the trucks headed for
local refineries, or the oil was sold at different intermediate points where it was
transshipped to smaller vehicles for subsequent transport to cities such as
Aleppo or Ildlib. Selling the oil off locally in these places or cities was a simple
affair, since the demand for a product that is necessary for almost everything
was very high.

As for the local tribes al-Bakir, al-Bakara, al-Koran, Albu Dakr, etc., who initially
operated almost independently, they gradually joined forces with Islamic organ-
izations, mostly with Daesh. When it seized the Al-Jafra oil field, Daesh granted
concession of exploitation of 30 wells to several tribes in the Deir ez-Zor region,
in exchange for their loyalty and commitment to exploit and protect the wells.
Other wells were jointly exploited through alliances between local tribes and the
commanders of the Daesh units operating in the area®’, managing to produce
around 40,000 barrels a day from several dozen oil fields spread out around the
region.

% Pizzi, Michael and Shabaan, Nuha, "“ISIS Builds Power Base Unchecked,
Takes Over a-Ragga”, Syria: Direct, August 2013, http://syriadirect.org/news/
isis-builds-power-base-unchecked-takes-over-a-ragqa.

2 Solomon, Erika, Chazan, Guy & Jones, Sam, “Isis Inc: how oil fuels the jihadi terrorists”, Fi-
nancial Times, October 14, 2015, http://www.ft.com/intl/cms/s/2/b8234932-719b-11e5-adéd-
f4ed76f0900a.html#axzz3t3gPtIWx.

3 For example, the Tink Oil oil field, which is one of the biggest in the region was divided up
between an alliance consisting of Ahrar al-Sham, the Jaafar Tayyar Brigade, Ibn al-Moukim
and Ahl al-Asar on one side and a group of tribes and families from the region on the other. Ver
As-Safir, op.cit.
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In the other major Syrian oil region, located around Hassakah and Qamishli, the
military situation was not as complex as it was in Deir ez-Zor since the main oil
fields were controlled by the Kurdish forces of the Democratic Union of Kurd-
istan party, who avoided fierce battles for control taking place there. The esti-
mated production of around 10,000 barrels per day was sufficient to supply oil
products refined in a rudimentary fashion - for example by boiling the crude oil
anywhere, in small puddles in the yards of private houses-, to all the northeast
region of Syria.>'

Ever since the start of insurrection, a black market was created for the sale
and distribution of crude oil for legal consumption and export. The first place
for transactions of this illegal traffic was the city of Manjib to the east of Alep-
po where buyers and sellers met to negotiate the sale of crude oil and refined
products. This was initially carried out to meet local demands, but soon started
to be exported to Turkey. The paradox of the matter is that since Islamic groups
took control of the fields in 2013, the principal client happened to be the Syrian
State, who initially negotiated with the al-Nusra front.3? Nevertheless, this busi-
ness quickly fizzled out, mainly due to the difficulty of transporting the crude oil
between areas under different control. Likewise, the al-Nusra front benefited
from the exactions it obtained by permitting transit of crude oil through zones it
controlled, to refineries in Homs and Banias under government control. This role
was later taken over by Daesh as it seized power over the oil fields.

The central role of petroleum is also evident in the importance that is being
given to the decentralized structure of power of Daesh in the territories under
its control. This is mostly based on regional “walis” (Governors) who administer
the territories in accordance with the precepts established by the central Shura.
Nevertheless, crude oil, along with Daesh’s military and security operations and
its sophisticated production of means of communication, is directly controlled,
the central Shura being responsible for everything in connection with this pros-
perous business.

Supervision of oil wells is closely controlled by the Amniyat, Daesh’s secret po-
lice, who ensures that the revenues are directed towards the organization’s ob-
jectives, and applies brutal punishment if this is not the case. The pumping sta-
tions are guarded by heavily armed guards and surrounded by protected sand
banks.

Crude oil is considered a business in which no potential partners are ruled out.
The Syrian regime has been a key -economic partner for the Jihadist group,
which has been selling crude from its wells in Syria at low prices. Since summer
2015 this activity has largely been reduced due to the increase in surveillance by
Turkey of the activities on its borders with Syria, although the Syrian regime is

31 Ibidem.
32 |bidem.
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still a fundamental customer.?® The Islamic State has also been selling oil to the
Free Syrian Army (FSA) and to Jabhat al-Nusra, who in turn has benefited from
oil sales on the Turkish black market.

Crude oil production has been fluctuating in 2014 and 2015, consistent with the
security conditions on wells and pipelines, although the changes between 2013
and 2014 were relatively small in comparison with the global reduction in the
sector since the start of the war.?* In the first quarter of 2014 it was reduced to
14,200 barrels a day compared to 60,500 barrels in the same quarter in 2013.
The second quarter in 2014 saw an increase in production of crude oil to 20,700
barrels a day, accounting for an increase of 10.8 percent over the same quarter
the previous year. Nevertheless, average production is estimated at 17,700 bar-
rels a day in the third quarter, accounting for a reduction of 14.4% compared to
the previous quarter, but an improvement of 7.7% compared to the same quarter
in 2013. Finally, in the fourth quarter 2014 production was estimated at 17,500
barrels per day, an increase of 36.5% compared to 2013.

As far as gas is concerned, unlike crude oil it is extracted from fields in the west
of the country, mainly in the area around the city of Palmyra, which is mostly
under the government’s control. Nevertheless, around the middle of 2014 Daesh
forces took control of the CONICO gas refinery, wresting it from its rivals Jab-
bhat al-Nusra, whilst cancelling agreements between the latter and the local
Khachman tribes, in exchange for guaranteeing these tribes a third of the gas
production. This way Daesh became the owner of the refinery supplying gas to
the electrical plant in the important city of Homs.?® One year later, during the
offensive push to the west in May 2015 Daesh captured Palmyra, a city near to
a region where the principal gas extraction fields in the country are found, thus
threatening the supply to the area controlled by the Syrian government.

In 2010 natural gas production was approximately 24 million cubic metres, fig-
ures that were gradually reduced to reach 15.6 million cubic metres per day in
the first quarter of 2015.3 To date, the gas fields that have fallen into the hands
of Jihadist organizations are relatively of a minor size. The biggest one, devel-
oped in the last decade by international companies such as Suncor Energy and
Canadian INA, Croata Petroleum, is under threat, but still remains in the hands
of governmental forces.

¥ Vinograd, Cassandra and Cheikh Omar, Ammar, “Syria, ISIS Have Been ‘Ignoring’ Each Other
on Battlefield, Data Suggests,” NBC News, December 11, 2014, www.nbcnews.com/storyline/
isis-terror/syria-isis-have-been-ignoring-each-other-battlefield-data-suggests-n264551.

3 Bensemra, Zohra. “Syria, Alienation and Violence, Impact of Syria Crisis Report 2014", UNDP,
REUTERS, 2015 Syrian Centre for Policy Research (SCPR), Damascus, March 2015. http://www.
unrwa.org/sites/default/files/alienation_and_violence_impact_of_the_syria_crisis_in_2014_
eng.pdf.

% As-Safir, op.cit.

% «La lutte s'intensifie pour le contréle des ressources naturelles syriennes», Jihad Yazigi,
July 1 2015, http://jihadyazigi.com/tag/petrole/.
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The Impact of Jihadism on the Energy Sector

The biggest gas plant in Syria, CONOCO’s, in the province of Deir ez-Zor was
held by the al-Nusra front until the end of 2013 when it was taken over by Daesh.
This station provided gas to the Jandar power station in the proximity of Homs
in a region controlled by the regime, and also to the stockage centers controlled
by Jihadists. Daesh was selling gas extracted in limited quantities from this very
same field as bottled gas at a price of 3 dollars per bottle. 1000 bottles were
thus obtained providing additional revenue of 3000 dollars, a meagre amount
compared to the revenue earned from the sale of crude oil. Nevertheless, the
simultaneous sale of gas to the different fighters brings to light the specific
features of the Syrian conflict, with the development of dynamics proper of civil
wars, in which declared enemies continue to do business, in spite of everything,
in mutual benefit, without this being a reason to stop fighting. The fact that gas
is a product that is harder to market and distribute than oil, and Daesh’s only
potential customer is the government that needs gas and in turn controls the
fields, explains why the shortage of electricity in Damascus and other urban
areas has been limited until now.

Consequently, gas production in 2014 has been relatively moderate, with a de-
crease of 9.6% due to insecurity and limited destruction of infrastructures. This
reduction is largely related to military operations around the Al-Shaer gas field
where a fierce battle took place in the middle of July 2014 when radical Daesh’s
Jihad warriors attacked and captured the field, wresting it from government
forces, an action that was followed by a counter-attack by the Army. It was one
of the bloodiest battles to date in the war between this group’s fighters and the
Syrian army.¥’

It could be said that Islamic groups, mainly Daesh, and the government of
Bashar al-Assad have held relations largely based on pragmatism. At the same
time as they fight for territorial possession of large areas in the north and cen-
tre of the country, and for control of energy resources, the Syrian regime has
been an energy customer and has facilitated its military activities, whilst the
terrorist group have helped to validate Damascus government'’s narrative that it
was fighting Islamic extremists, which is a strategy that has served to discredit
Syrian opposition. Daesh has been useful for Assad as a tool to fight the re-
gime’s enemies, including both the Free Syrian Army (FSA) - a group of moder-
ate fighters and rebels - and Jabhat al-Nusra, the local affiliate of al-Qaeda. It is
therefore not surprising that by November 2014 only 6% of the regime’s attacks
that year had targeted Daesh objectives.®

37 Mroue, Bassem, “Reports: At least 115 Syrian troops, workers killed in Islamic militants’
seizure of gas field”, Guelph Mercury, July 18 2014, http://www.guelphmercury.com/news-sto-
ry/4640736-reports-at-least-115-syrian-troops-workers-killed-in-islamic-militants-seizure-
of-gas-field/.

% Khatib, Lina, “The Islamic State's Strategy: Lasting and Expanding”, Carn-
egie Middle East Center, June 29 2015, http://carnegie-mec.org/2015/06/29/
islamic-state-s-strategy-lasting-and-expanding/ibbx.
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The pragmatic relations between Daesh and the regime have continued even
during the bombings of Raqga at the end of 2014, being reflected not only in
coordinating the provision of services such as electricity with the militant group
that controls a number of dams on the border between Iraq and Syria, but also
in the fact that the regime is still paying most of the salaries of State employees
who reside in areas controlled by the Islamic State.*’

This pragmatic and dynamic behavior between Daesh and the Syrian regime is
a sign that the latter is still not considering launching a serious attack on the
Jihadist group, since it understands that if this group eliminates other Islamic
factions and the major players remaining in Syria are Assad’s regime and Daesh
only, the regime could then appeal to the international community for support
against the Jihadists. Daesh, on the other hand, appears to base its calculations
on being able to ultimately defeat the regime on its own.

Daesh’s Energy Strategy in Iraq

The religious conflict in Irag, reawaken by Daesh’s Jihadist insurgency, features
a strong energy component. In a country that earns nine tenths of its national
wealth through its crude oil reserves, the outcome of the war necessarily involves
control of wells and pipelines. Iraq is one of the world's main petroleum powers.
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