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have always viewed WE as a magazine
that is not restricted to the industry
but open to “visions” that are seem-
ingly unconnected and far removed
from our everyday work, in order to
tell the whole story of energy. As I
have written since the very first edi-
tion, this activity is synonymous with
“life,” with what happens in “Cre-
ation,” a word that is filled with
meaning, rooted as it is in the dawn
of mankind and the search for an an-
swer to its existence. In order to un-
derstand what Creation is today, we
need to take a journey through the
contemporary industrial revolution,
technology, philosophy and theolo-
gy. At the end of this journey, we shall
return to what lies at the heart our
work: energy. Two thousand years is
an infinitesimal period in the titanic
history of the universe, but this finite
time in the history of the Church
gives us an infinite capacity to “see”
the future. It is a time populated by
us, and the reason for our existence
is one of the fundamental questions
of philosophy and theology. In a
booklet entitled The Concept of Time
(Adelphi), Martin Heidegger writes:
“The theologian is the competent and
adequate knower of time (...) theol-
ogy treats human existence as a being
before God.” This God presents
himself as a primary power that cre-
ates the world. No text in the world
is more charged with energy than
Genesis: “In the beginning, God
created the heavens and the earth.
And the earth was without form,
and void; and darkness was upon the
face of the deep. And the spirit of God
moved upon the face of the waters.
And God said: “Let there be light!”
And there was light. And God saw the
light, that it was good: and God di-
vided the light from the darkness.”

Creation, a heritage of
mankind and source of life

Light. Energy. Creation. Our world,
often hastily defined as “the environ-
ment,” forgetting that it has a pro-
found philosophical and theological
meaning. Venerating Creation as the
work of God and the heritage of
mankind was the mission of Saint
Francis of Assisi. The Canticle of the
Creatures is a sublime work of verse,
the oldest in Italian literature (circa
1226) to have a known author. If you
have never read it, make up for lost
time (there it is, time again). You will
find a majestic piece of writing that ir-
radiates love. And once again light, en-
ergy: “Praised be you, my Lord, with
all your creatures, especially brother
sun, who is the day and through
whom you give us light. And he is
beautiful and radiant with great splen-
dor and bears a likeness of you, most
high one.” Saint Francis and the
Creation. There is nothing stronger,
more natural and crystal clear than this

in the history of literature. Many
poets have sung about nature and the
life force, trying to celebrate it and give
it order—think of Walt Whitman
(“the darting swallow, the destroyer of
insects, the fall traveler southward but
returning northward early in the
spring”) or Ralph Waldo Emerson,
who, in his search for a transcending
philosophy, wrote an essay entitled
“Nature”—but nothing comes close
to the natural beauty of the compo-
sition by Saint Francis, illuminated by
his closeness to God. The Creation
sung by Saint Francis is our world, the
one from which energy, the source of
life, is drawn. In 2015, Pope Francis
published the encyclical Laudato s’
subtitled “On care for the common
home”: Creation. The Holy Father’s
letter begins with the verses of Saint
Francis, goes on a journey through the
complexity and problems of the
ecosystem, presenting it as a set of re-
lationships, urges us “to develop poli-
cies so that, in the next few years, the
emission of carbon dioxide and oth-
er highly polluting gases can be dras-
tically reduced, for example, substi-
tuting fossil fuels and developing
sources of renewable energy.”

Care for the common home
as a shared responsibility

Care for Creation. The responsibil-
ity for this care lies with all of us, with
no exceptions. Starting from the
small things, from the waste we pro-
duce in our daily life, from the con-
sumption of energy. This is where we
become responsible. Towards our-
selves, our loved ones, and everyone
else. The environment is suddenly no
longer something “external,” but in-
ternal, it becomes a philosophical sub-
ject, a question that needs a non-elu-
sive answer. We live at a time of tran-
sition, shock and rapid change. In his
encyclical, Saint Francis defines this
time (there it is, time again): “The
continued acceleration of changes af-
fecting humanity and the planet is
coupled today with a more intensified
pace of life and work, which in Span-
ish some call “rapidacién” (rapidifi-
cation).” The curvature of our
space—and time—today is the prod-
uct of this mix of forces, thrusts and
counter-thrusts, where technology
plays a key role. In this edition of WE,
we have tried to focus on this “rapi-
dacién,” taking a snapshot of this sce-
nario and giving it a name: “Disrup-
tion and Opportunity.” Technologi-
cal leaps, geopolitical shocks, cli-
mate change are a problem and an op-
portunity. At the center of our re-
flection is the environment, Cre-
ation.

While at WE we were going into the
darkroom to develop this picture, on
June 8 and 9, the Pontifical Academy
of Sciences hosted a meeting in the
Vatican promoted by the University

of Notre Dame (U.S.) and the De-
partment for the Promotion of Inte-
gral Human Development on the
theme of the “energy transition” and
“care of our common home.” It was
attended by the CEOs of some of the
biggest energy companies, including
Exxon, BP, Equinor and Eni. Once
again, the Church is a precious forum
for discussion and cooperation on
these subjects. Pope Francis took
this opportunity to ask all the par-
ticipants to “identify a long-term
global strategy, which offers energy
security and thus fosters economic
stability, protects health and the en-
vironment and promotes integral
human development, establishing
precise commitments to tackle the
problem of climate change.” This
work for Creation, this focus on en-
suring the well-being of us all, is not
a mirage, not an abstract ideal, itis a
possibility that can—and must—Dbe-
come concrete through technology.
It is here that the men who do must
combine pragmatism with the high-
est purpose. These are subjects 1
have often discussed with Claudio
Descalzi. Looking at the problems of
opulence and consumption in the
West, the poverty, human and mate-
rial wealth of Africa, the glittering de-
velopment of Asia: the big game
played in the geopolitics of energy
(i.e., everything), human beings in

search of life and space in a scenario
of acceleration and compression.
There is urgency, an inner impulse
and a clear sense of time flying in this
discussion between us, because in a
world of “disruption and opportuni-
ty,” in this cycle of ruptures and op-
portunities, the lesson of Saint Fran-
cis recalled by the Pope becomes a
daily challenge.

The safeguard of the fate
of the planet needs
a changing course

Talking and doing. Talking to awak-
en often dormant consciences. En-
suring that words are never a dead let-
ter. “We must promote a reduction in
the carbon footprint of our business
through the digitalization and devel-
opment of new technologies, the
widespread use of carbon capture,
reuse and storage systems, the greater
efficiency of energy transformation
processes,” said Descalzi commenting
on the meeting in the Vatican. In this
edition of WE, Moises Naim points
out that “a powerful storm is loom-
ing on the horizon: Mother Nature.
Climate change is bound to create
constraints, incentives and require-
ments that will force governments,
businesses and consumers to radical-
ly change their habits. The world will
urgently need to change course in
terms of policy, institutions, eco-
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nomics and energy technologies, and
sooner than is normally thought. This
is the storm for which we need to pre-
pare.” These words sound like a re-
minder to us all that technology is a
factor of innovation but not always of
advancement, and it can also hold us
back. Naim reminds us of this in re-
spect of the fracking revolution—
beautifully described from its origins
in an article in WE by Francesco Gat-
tei—while Ian Bremmer draws the
geopolitical conclusions: American
disengagement from the Middle East.
Technology. Rupture. Opportunity.
Shock. This is all reflected in the price
of energy, an (un)predictable series of
highs and lows, where the winners and
losers alternate, but only up to a
certain height on the ladder, because
at the top are the permanent players,
the ones who open and close the
faucet: the United States, Russia,
Saudi Arabia. Big consumers without
large resources, China and India, are
burning oil, gas, and coal and using
the lever of technology to move as
quickly as possible to a system where
the share of fossil fuels will decrease.
They have the strength of demo-
graphics, but the weakness of a system
of supply, production and consump-
tion that remains to be built. In this
context, new and challenging leaders
(e.g., Donald Trump) are questioning
seemingly established paradigms (the

inexorable expansion of free trade
pacts), political events that open
cracks in global governance (the Eu-
ropean Union and Brexit), pervasive
computerization and digitalization
that change the mode of production
and—we return to mankind, to its
essence—the feeling of privacy, re-
ducing the individual to a demateri-
alized element: Big Data.

Restoring a constructive
dialog between politics
and economics

"Technology. Rupture. Opportunity.
Shock. At the end of the day, having
sifted through the news, weighed
up the facts, if we look up, let the dust
settle on this battlefield, we can see
that the biggest challenge is the one
identified by the Pope in his Lauda-
to si’ encyclical: “Politics and the
economy tend to blame each other
when it comes to poverty and envi-
ronmental degradation. It is to be
hoped that they can acknowledge
their own mistakes and find forms of
interaction directed to the common
good. While some are concerned
only with financial gain, and others
with holding on to or increasing
their power, what we are left with are
conflicts or spurious agreements
where the last thing either party is
concerned about is caring for the en-
vironment and protecting those who

AN HISTORICAL MOMENT

On June 8th and 9th, 2018,
the Pontifical Academy of the
Science hosted, in the Vatican,
a summit promoted by the
University of Notre Dame (U.S.)
and from Dicastery for the
Promotion of Integral Human
Development on the theme

of “transition energy” and
“care of our common home.”
The highest international
exponents of the energy world
were present. The photo
shows Pope Francis with

the participants.

are most vulnerable. Here too, we see
how true it is that “unity is greater
than conflict.” In a world of ruptures
and opportunities, we need to turn
our gaze and lend our ear to words
and visions that come from afar. We
have traveled together. And we have
found them. There were born twen-
ty centuries ago.
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aking stock/The reasons behind the transformations in the world of energy

MOISES NAIM

Most of energy industry disruption has come from
new technologies. This will continue. But a source
of turmoil far more potent looms large

He is a Distinguished Fellow at the
Carnegie Endowment in Washington,
D.C. and the author most recently of
The End of Power. He is a founding
member of WE editorial board.
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study of 3600 major companies pub-
lished this year by Accenture, a man-
agement consulting company, ex-
amined the exposure of major in-
dustrial sectors to disruption. It found
that the energy sector is the most vul-
nerable, followed by banking and utl-
ities. The report reiterates that dis-
ruption can take different forms and
varies from industry to industry, and
even among companies within the
same industry. For some corporations,
disruptive forces pose an existential
threat, while, at the same time, they
create attractive new possibilities for
others. The main source of disruption
in the energy industry are new tech-
nologies. This is unsurprising. What
is, however, rather unexpected is
that these new, disruptive technolo-
gies are also helping preserve, and in
some cases even reinforce, tradition-
al strategies and business models in
the fossil fuel sector. These clashing
forces of disruption and continuity are
influencing the direction and speed of
what, so far, has been an orderly, al-
beit slow-moving, global transition
from a high carbon to a low carbon
economy. If this transition is not
speeded up Mother Nature will be-
come the most important source of
disruption in the energy industry
and, arguably, in all industries.

It is tempting to evaluate disruption
and continuity on the basis of their
short to medium term economic or
technological impact rather than in
terms of the true end-game, which is
their impact on the future of the in-
dustry and ultimately of our planet.
From this perspective, innovations
that disrupt the fossil-fuel industry
and promote the use of new, cleaner
sources of energy appear to be head-
ed in the right direction. There is
abundant proof that such a process
has already been inidated and appears
to be irreversible, but the central
question remains: will this change take
place in time to prevent a major

global upheaval?

Change and continuity

The best-known and most dramatic
example of a new technology that has

upended the energy sector is hydro-
fracking. Paradoxically, this new
way of producing energy from fossil
fuels also contributes to slowing
down the speed at which the indus-
try moves towards a lower carbon
business model. By making it possi-
ble for the United States, one of the
world’s top oil consumers, to also be-
come one its leading producers,
fracking has lowered the risks of
drastic disruptions in the orderly
supply of oil to the global market.
"The risks of supply disruptions caused
by geopolitical accidents were high-
er when the swing producers were lo-
cated in politically unstable areas
like the Middle East and Latin Amer-
ica. By boosting the reliability of sup-
ply to the world’s oil market, frack-
ing helps to prolong the life of fos-
sil fuels as a predominant source of
energy. Significant new sources of
supply of cheaper, less polluting,
higher quality oil and cleaner natu-
ral gas are available thanks to frack-
ing. This, in turn, facilitates a slow-
er and perhaps a less disruptive tran-
sition towards a situation in which re-
newables substantially replace fossil
fuels as sources of energy. The risk,
of course, is that the transition is
slower than desirable or necessary.
Many experts believe that what the
world needs is an acceleration of this
transition, as its inevitable costs may
end up being lower than those cre-
ated by too slow a shift to a global
economy that consumes drastically
less fossil fuels.

New technologies can help in this
transition. Although few technolog-
ical innovations in the energy indus-
try have been as impactful as fracking,
there are many less spectacular in-
novations that are also transforming
the ways in which we search, produce,
transport and consume energy. The
examples are too many to list, but to
illustrate the range and potential im-
pact of new technologies that are al-
ready changing the energy industry,
suffice it to mention the simple solar
charger that when placed in a sunny
window can store up to 10 hours of
electricity or the popularization of —

5
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By 2040, around 55 percent of new car sales will be electric models,
with a reduction in fossil fuel consumption of approximately 8 million

barrels of oil per day.

batteries for electric cars or industrial-
scale batteries that reduce the prob-
lem of intermittency in the solar
and wind energy production.

The good news is that the “greenifi-
cation” of the energy industry is
now in full swing. According to the
International Energy Agency, re-
newable energy will make up about 40
percent of global power generation by
2040. This is possible thanks to the
advent of cheaper and more reliable
technologies for the production of re-
newable energy.

Although the 2017 Thomson Reuters
Index of the top 100 Global Energy

Leaders is still dominated by oil and
gas corporations and related utilities,
close to 10 percent of the companies
in this list belong to the renewable en-
ergy sector. In parallel to this intense
effort by private corporations an im-
pressive array of innovations for en-
ergy generation, conversion and stor-
age are being developed in academ-
ic and governmental research centers.

Fast-growing disruptive
renewables

In the 2017 Thomson Reuters Index
of the top 25 companies engaged in
renewable energy generation, twelve

T
2040

generate solar power, eight generate
wind power and five are engaged in
the production of biofuel. According
to the projections of the U.S. En-
ergy Information Administration,
EIA, in 2040, wind and solar will
become the predominant sources of
electricity generation, significantly
surpassing the growth of hydroelec-
tricity. In particular, tangible cost
reductions, tax credits and techno-
logical improvements are stimulat-
ing the rapid growth of the solar en-
ergy sector. British Petroleum
projections indicate that by 2040 re-
newable sources of energy will make
up to 26 percent of the world’s en-
ergy supply, about the same per-
centage of natural gas and, clearly,
will have overtaken coal as an energy
source. According to Bloomberg, by
2040 about 54 percent of all new car
sales will be for electric models, rep-
resenting savings in fossil fuel con-
sumption of some eight million bar-
rels of oil per day.

Irreversible, slow transition

That renewable energy sources will
increasingly replace fossil fuel is a
clear trend. Less clear is the speed at
which this replacement will take
place. Many experts believe that the
change will be too little, too late.
James Temple, for example, report-
ed in MI'T% Technological Review
that, despite the efforts to change the
energy model, in 2017 the world still
increased carbon emissions by about
2 percent. At this rate, he alerts, the
desired transformation of the energy

system would not take three decades,
as now planned, but four centuries.
The effort required to accelerate the
rate of change by a factor of 20 is so
enormous, the report notes, that it can
be best imagined as the overhaul of
the U.S, economy into a war econo-
my without being at war.

The incentives to undertake this
massive endeavor are largely absent
due to lack of the public’s awareness
of—or indifference to—the looming
threat. Moreover, as is well known,
since the effects of carbon dioxide
emissions are significantly delayed in
time, they become fully apparent to
the public only after they have be-
come irreversible.

In conclusion: we need
more, different disruption

The energy industry has been dis-
rupted and has changed accordingly.
Most of the disruption came from
new technologies. This will contin-
ue. But a source of disruption far
more potent is looming large: Moth-
er Nature. Climate change is bound
to create constraints, incentives and
requirements that will force govern-
ments, corporations and consumers
to drastically alter their ways. The
world will urgently need disruptions
in the politics, institutions, eco-
nomics and technologies of energy.
And will need them sooner than
most people expect. That s the dis-
ruption for which we should be
preparing.
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Scenario/The traditional rules have changed, and further changes are on the horizon

The Black Swan of the Oil
and Gas Market

By combining horizontal drilling with hydraulic fracturing
for shale gas extraction, the oilman George Mitchell
revolutionized the world of hydrocarbons and more N
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E&P portfolio at Eni, where he also held

numerous planning, negotiation and
commercial roles in Italy and abroad.

he Cygnus atratus is a peaceful and
relatively sociable bird, unknown to
most people until the late 17th cen-
tury, when Willem de Vlamingh, the
captain of a Dutch ship, first set foot
on the Australian continent near the
city of Perth. The discovery of black
swans did not change the course of
history, nor did it result in any no-
table addition to the European diet,
but it rapidly dispelled the notion,
widely held since the time of Juvenal
(rara avis in terris, nigroque simil-
lima cygno), that black swans were
rarer than the virtue of Roman ma-
trons. Over three hundred years
later, in 2007, before a song or a
movie added new meanings to the
peculiarity of black swans, the
Lebanese philosopher, statistician
and trader Nassim Nicholas Taleb
published a book that went on to be-
come one of the most frequently
cited best sellers in recent years.

The Theory of the Black Swan, as
presented in Nassim Nicholas
Taleb’s book, postulates the impor-
tance of rare events, of low-proba-
bility but high-impact radical phe-
nomena, and highlights the
limitations of our theory of knowl-
edge based on deduction through
historical data and empirical experi-
ence. Until a rare event occurs, po-
litical, economic and social systems
move within areas of relative stabil-
ity and certainty. Oscillations are re-
duced, whereas effects and iterations
are more predictable. This is what
Taleb calls ‘Mediocristan,” the re-
gion of the world dominated by the
central section of the Gaussian
curve. But when history decides to
make a leap forward and produce
the extreme event, then everything
changes and we enter the region of
‘Extremistan’ and we have to update
our previously easy understandings.
In the absence of previous data, our
cognitive tools are fragile and the

possibility of predicting the future
becomes mere prophecy. While fail-
ing to predict the Black Swan of his
own success, Taleb laid the philo-
sophical foundations of many of the
events that would subsequently oc-
cur, including the most serious
global financial crisis since 1929, the
traumatic and abrupt change of sev-
eral apparently solid and long-estab-
lished Arab regimes and Britain’s
exit from the European Union. But
we will not dwell on the political
world. The world of energy, too, is a
land where unknown birds build
their nests. The traditional rules of
the oil and gas market have changed
and even more radical changes could
be around the corner.

An eighty-year-old man
who changed the world

The Black Swan of the oil and gas
market is called George Mitchell,
one of the few businessmen to have
changed the world, according to The
Economist, and whose date of birth,
May 21, could become a future na-
tional holiday in the Unites States.
Mitchell didn’t take his name from
his father, Savvas Paraskevoupolos,
but he did inherit his father’s com-
mitment and sacrifice and put it to
good use in the land of opportunity
where his parents had emigrated at
the beginning of the century. Young
George got rich and eventually be-
came an oilman while also buying
and selling his companies. But the
roads to immortality are not all the
same for everyone, including Amer-
ican oil tycoons. In his early eighties
George’s life was paved with two dif-
ficulties: he produced gas, which was
a less valuable resource than its twin
brother oil, and he produced it from
shale rocks so hard that they had to
be fractured with water injected at
high pressure in order to unlock
their precious content. While the fi-

nancial value of these wells was fairly
marginal, the mineral potential
trapped inside them was almost in-
calculable. Mitchell had a brainwave.
He hit on the idea of combining
fracking, the hydraulic fracturing of
rocks, with another well-established
technique: horizontal drilling, to
maximize contact with the rocks and
thereby boost well production rates.
By around 2004, the two weaknesses
of the Mitchell model were suddenly
reversed. Gas, which was increas-
ingly scarce in the United States and
was about to be imported via LPG,
became more expensive, fetching al-
most the same price as crude, and
the gas molecule, smaller and there-
fore more mobile than the crude
molecule, proved to be highly suited
to the application of the new tech-
nique. The dream of an eighty-year-
old thus became the opportunity for
an entire generation of oilmen.
Mitchell’s resounding success led to
the discovery of six vast shale gas
fields with estimated resources of
1,800 trillion cubic feet, equivalent to
three times the volume of proven
American gas reserves. As a result,
twenty regasification plants still un-
der construction and never actually
commissioned immediately became
obsolete, probably one of the great-
est forecasting failures in American
industrial history, and were gradu-
ally converted into export facilities.
An important fact about the new
technique is that the wells have a very
short-lived output capacity, and after
two years they only produce 25 per-
cent of their (already low) initial pro-
duction level. They are like gigantic
match boxes that can be lit at differ-
ent speeds or left to go out depend-
ing on market conditions. And they
can be commissioned in less than two
months. In other words, they have a
just-in-time gas production cycle, the
exact opposite of traditional upstream
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projects, which require a long explo-
ration of 4-5 years, an investment
phase of 4-5 years, and whose pro-
duction lasts a few decades.

The new American miracle

As the history of great pandemics
shows, contagion is difficult to con-
tain in the New World. Yet, the ab-
sence of solid trends and useful his-
torical data makes forecasting
impossible. Thus, while gas prices
were already deflating due to a sup-
ply glut in 2010, fracking started to
be applied to the oil fields in the
Bakken formation, a region situated
between North Dakota and Mon-
tana. and popularized by the film
Fargo, though not as a holiday spot
(“A lot can happen in the middle of
nowhere”). In this case, the pioneer
was the slightly younger, almost sev-
enty-year-old Harold Hamm, who
contributed to increasing output in
the Bakken from next to nothing to
over 1 million barrels per day.
Hamm also broke a less enviable
record with the world’s biggest di-
vorce settlement valued at USD 1
billion. The shale virus thus spread
rapidly from North to South, from
the Bakken oil fields to the Permian
Basin, the most oil-rich region of
"Texas. And, today, it is not surprising
that, after reaching its output peak in
1970 (the Club of Rome, Hubbert’s
peak and Intercepror—remember?),
the United States is again at all-time
high oil production levels and com-
peting with Saudi Arabia and Russia
in the race to become the global oil
leader. Doubling U.S. output in less

[Mtpa]

Liquefaction capacity

than six years is a worthy accom-
plishment, all the more so as it has
taken place in the country with the
most advanced mining industry.

It was one surprise after the other
and one map after the other. Today,
the United States exports petroleum,
gasoline and liquefied gas and re-im-
ports heavy industry goods, driven
by the largest availability of cheap
energy in the West. It’s the trend re-
versal of the last thirty years. Large-
scale chemical and refinery projects
and the replacement of coal with gas
make the American recipe both ex-
pansive and low-carbon (13 percent
reduction in CO: emissions since
2005). Thanks to the market’s invis-
ible hand, the new American miracle
successfully combines Reagan with
Al Gore. This kind of transforma-
tion would have been impossible to
plan. The contagion then crossed the
Atlantic by ship. American coal took
the sea route with an unprecedented
flow of exports. Likewise, imported
gas, which never made it to the coast
of the Gulf of Mexico, is now satu-
rated due to America’s new-found
gas self-sufficiency and has been
rerouted to Europe. And it claimed
another victim: Europe’s traditional
gas exchange model. The wide avail-
ability of spot volumes of gas com-
bined with weaker demand due to
the economic crisis, the boom in re-
newables and American coal, boost
the opportunities for European con-
sumers to obtain their supplies di-
rectly from hubs close to major ports
or gas networks. Thus, the traditional
model on which the gas industry had
been steadily and progressively de-
veloped in Europe during the previ-
ous fifty years was brought to an end
in less than five years. Previously, the
pricing structure meant that gas
prices were oil linked, while gas vol-
umes were delivered with collection
obligations or payment of the
amount due even in the event of fail-
ure to collect, the so-called take-or-
pay contract. In the past, the duration
of a contract covered the period of
one or possibly two generations. But
buying from a hub is cheaper. Why
pay the premium on crude for the
geopolitics of the Arab revolutions
when we are living through a gas
bubble? It’s less risky because in a
weak and evolving market take-or-

2018

DISRUPTION AND OPPORTUNITY

pay conditions are negative to the
consumer. New supply contracts be-
came shorter-term and with more
options for flexibility with multiple
delivery points or reduced volumes
leading the price of gas to finally re-
flect its fundamentals and not those
of liquid fuel, which benefits from
the monopoly in transport con-
sumption. Itis the birth of the equiv-
alent of Tinder for methane trading.
After European gas, the next to be
hit was the global market for crude
oil. And with crude, too, it was ship-
ping that set off the domino effect on
a global scale. Growing supplies of
American oil caused the price to col-
lapse in 2014 so that OPEC was
faced with Hamlet’s dilemma of
whether to cut production and lose
market share or accept head-on col-
lision in order to curb the new oil-
men’s irrational exuberance by us-
ing moral suasion. OPEC didn’t cut
production and went to war, but af-
ter twenty years of blood and tears
the gamble failed. Shale oil is like a
subterranean river, always ready to
resurface as soon as the price re-
bounds. As in the final scene of Ter-
minator, the monster gets up again
every time the game seems to be
over. The change is more structural.
Like the gas market, today’s crude oil
market has to coexist with a volatil-
ity caused by the reaction and con-
traction capacity of shale oil, which
makes long-term investment very
risky and prices extremely volatile.
Any project that involves lengthy de-
velopment time is to be avoided.
Only a decade ago a ten year lag time
between discovery and production
was considered more than reason-
able. Production that lies on the
costliest part of the supply curve is
also to be avoided. Ask the large
corporations that bought oil-rich
sands in western Canada. But what
will future market conditions be like?
Will the loss of sustained long-term
production alongside burgeoning

2019

shale oil growth be able to create an
orderly market and a suitable climate
for stable investments? Or are we in
danger of seeing ongoing cycles of
raging storms and calm seas? It’s
hard to tell, although the risk of this
happening seems high. As yet, we
don’t have enough case studies to be
able to reach our deduction.

Winners and losers

In conclusion, we are in an unknown
world and we are exploring it step by
step. In less than ten years, Mitchell’s
revolution has claimed many victims,
including American gas import ter-
minals, American coal producers, tra-
ditional European contracts with oil-
linked formulas, and costly and
long-term oil projects like those in-
volving bituminous sands. But there
are also new winners, first and fore-
most the United States, which bene-
fits from the lowest energy cost than
any other OECD country and is re-
building its domestic industry, and
European hubs now dominating gas
trading. Finally, there are the oil
companies that avoided betting on
price hikes and on the need to invest
on more expensive crude like Cana-
dian oil. These are the few companies
that still know how to look for oil and
gas that can be produced as soon as
possible, in less than three or four
years, in the best case scenario, be-
tween discovery and project com-
missioning). There are therefore
many reasons for making May 21 a
national holiday, and not just in the
United States. But there are many
other reasons for cursing that day.
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Analysis/The chronic volatility of oil prices and attempts

to contain it

The Return of

Boom-Bust Oil
Price Cycles

Analysts are divided about the trajectory of crude
prices in the short term, but there is a risk of a price
drop next year due to an unexpected plateau

ROBERT MCNALLY

He is a non-resident Fellow at
Columbia University’s Center on Global
Energy. He is also the founder and
President of The Rapidan Group, an
independent energy consulting and
market advisory firm. He is the author
of Crude Volatility: The History and the
Future of Boom-Bust Oil Prices,
Columbia University Press, 2017.

il is, and for the foreseeable future
will remain, the world’s dominant
transportation fuel, and as such is
nothing less than the lifeblood of
modernization. Beyond personal
transportation, oil powers our trade,
agriculture, and security. Patterns
and disruptions in the global oil mar-
ket anywhere are therefore of the
utmost importance to broad swaths
of every country’s business, con-
sumer and government sectors.
While countries vary widely in their
oil production, demand, and imports
(as well as their taxation and regula-
tion of oil and oil products), they all
face a price for crude oil which de-
rives from a single, global market.

The global oil market, this article
shall contend, has undergone a seis-
mic structural shift the likes of which
have not been seen in at least 50 (and
more appropriately 80) years. To-
day’s market is structurally unbal-
anced and lacking a swing producer.
Given oil supply and demand’s ex-
treme inelasticity (or unresponsive-
ness to price), this yields price swings
of a magnitude best characterized as
boom and bust. Multi-year episodes
of relative calm, such as the last two
years when prices ranged around
$50, or between 2010 and 2013,
when they hovered around $100,
may spawn expectations of long-
term price stability. But it is more
likely that relatively calm periods will
give way to new boom and bust
phases as supply and demand imbal-
ances persist, and are indeed inten-
sified by prior booms and busts,
while the absence of a capable,
proactive supply manager or swing
producer remains painfully evident.

The history and future of oil
price volatility

Oil’s chronic tendency toward wildly
unstable prices has vexed the oil in-
dustry since its earliest days in 1859.
After oil graduated from illumina-
tion to strategic transportation fuel
over 100 years ago, governments be-
gan to care about and pursue oil
price stability. Oil is naturally prone
toward wild price swings because
supply and demand are inelastic or
unresponsive to price changes in the
short run. Petroleum fuels are must-
have commodities for which there
are no short-term substitutes, while
on the supply side, oil exploration,
production, transportation, and re-
fining have relatively low operating
costs once sizeable up-front capital
expenditures are made. Conse-
quently, when the market is unbal-
anced, wide price swings are needed
to incentivize changes in pro-
ducer/consumer behavior. Storage
can help smooth supply and demand
imbalances, but storage capacity is
costly and limited.

Oil’s proneness to instability
emerged in the earliest days after
Edwin Drake’s well ignited the mod-
ern oil era in August 1859. Produc-
ers drilled more oil than the market
could handle, producing price busts,
which in turn wiped out investment.
With demand rising briskly, prices
recovered from busts and soared, at-
tracting more investment, overpro-
duction, and another price bust.
These price busts (the first occurring
in November 1861) often triggered
ad hoc attempts by producers to
form cartels and collectively reduce
production. While these efforts

sometimes enjoyed temporary suc-
cess, they invariably failed due to
fast-rising production outside the
cartel and cheating within. These
early ad hoc cartels, as we shall see,
bear more than passing similarity to
today’s efforts by some OPEC and
non-OPEC countries to collectively
restrain production.
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History shows only a firm and dom-
inant hand on the oil spigot was able
to impose lasting oil price stability.
The first successful supply manager
was oil magnate John D. Rockefeller
and his Standard Oil Trust. Rocke-
feller started as a grocer in Cleveland
but moved into refining oil during the
Pennsylvania oil boom. He was ap-
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palled by price instability due to un-
controlled drilling in western Penn-
sylvania, then the center of the glob-
al oil market. So, he devised and im-
plemented a grand plan, first to mo-
nopolize refining, then integrate with
key transportation sectors (railroads
and later pipelines), and finally, dic-
tate prices to an unruly host of

DISRUPTION AND OPPORTUNITY

drillers. Through his actions, Rock-
efeller brought relative stability to
crude prices (see chart on pages 14-
15) as well as the primary refined
product at the time, kerosene. Even
Rockefeller’s detractors applauded
the order and stability he brought to
burgeoning oil markets. However, he
and his corporate empire became

‘we

deeply unpopular at the turn of the
century, and Standard Oil was broken
up by the U.S. Supreme Court in
1911. With the stabilizing hand gone,
oil prices reverted to wild instability.

The fear of peak ail

The twenty years of boom-bust oil
prices that followed Standard Oil’s —
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breakup disrupted not only the oil
industry but the broader economic
and public sectors, including gov-
ernments. The reason: oil’s primary
use had shifted from a relatively
unimportant illuminant to a strategic
transportation fuel. The oil price
boom after World War I enraged
new motorists, spawned government
investigations, and prompted
widespread fears that we were run-
ning out of oil (this came to be
known as “peak oil,” a prediction
that would continue to emerge peri-
odically into the 21st century). But
prices collapsed later in the decade
that lasted through the early 1930s as
new fields were discovered and came
on stream, especially in Oklahoma
and Texas. Low prices caused oil
state officials to begin regulating
supply. The Texas Railroad Com-
mission (TRC) and the Oklahoma
Corporation Commission (OCC)
acted as the regulators of the oil in-
dustries in their states, which com-
bined accounted for 55 percent of
U.S. production in 1927. Starting in
the 1930s, and for the next forty
years, oil state regulators imposed
strict quotas on drillers to keep oil
prices high and stable. U.S. oil state
regulators cooperated informally but
tightly with the major international
oil companies—the “Seven Sis-
ters”—that collectively controlled
the foreign assets through conces-
sions with foreign governments and
pricing power. U.S. oil state quotas
effectively created a global bench-
mark price in the U.S. Gulf Coast
which the Seven Sisters used to base
prices in global markets.

A notable development during this

BEGINNINGS

The first collapse in ol
prices due to excess

only two years after the
breaking of the first well
in history at Titusville
(Pennsylvania.)

1860
1865
1870
1875

production was in 1861,

forty year period of oil price stabil-
ity—the “Texas Era” which lasted
from 1932 to 1972—was the buildup
of enormous spare production ca-
pacity in the 1950s. Spare capacity is
wellhead production held off the
market in periods of excess supply by
a regulator or cartel members with
the aim of stabilizing oil prices. In
the mid-1950s, large new Middle
Eastern fields began producing, but
the big wave of transportation de-
mand was still ten years in the future,
in the 1960s. With massive new
Middle East discoveries threatening
to overwhelm supply and cause de-
structive price busts, oil state regu-
lators and the Seven Sisters were
obliged to order at times swinging
cutbacks in their production. As
shown in chart below on page 16, in
the mid-1950s, some two-thirds of
global oil production was held off
the market by U.S. regulators and
the Seven Sisters. Oil drillers forced
to accept these mandatory produc-
tion cutbacks were very displeased,
but regulators and major oil compa-
nies saw little alternative to prevent
destructive price busts.

One side benefit of having sizeable
spare production capacity was a
cushion when substantial geopoliti-
cal disruptions occurred. The 1956-
1957 Suez Crisis and 1967 Arab-Is-
raeli War disrupted large amounts
of crude oil. In fact, the Suez Crisis
saw the largest ever oil market dis-
ruption in percentage terms. How-
ever, U.S. oil states—primarily
Texas—responded by increasing
production from ample spare capac-
ity, preventing a significant oil price
spike. The Arab oil embargo in Oc-

ROCKEFELLER AND THE STANDARD

OIL TRUST

John D. Rockefeller launched an ambitious
project to stabilize the market, including a
monopoly on refining, integration with the
main transport sectors and the imposition
of prices on an unruly horde of drillers.

tober 1973, by contrast, caused a ma-
jor price spike because the year be-
fore, the U.S. had run out of spare
production capacity and ceased play-
ing the role of global oil price stabi-
lizer.

Enter OPEC

OPEC was founded by Venezuelan
and Middle East oil policy officials
who admired and intended to emu-
late the Texas Railroad Commis-
sion’s quota systems. However,
OPEC producers have never been as
unified as the U.S. oil states and the
Seven Sisters. While OPEC coun-
tries wrested control of revenues,
and then ownership of concessions,
from major oil companies, in only
one instance did they live up to the
role of their predecessors in terms of
stabilizing oil prices. High oil prices
during most of the 1970s, due to
firm supply and demand and geopo-
litical risk and disruptions, obviated
any need for OPEC to coordinate
output, much less agree how to share
the burden of production cuts. But in
the early 1980s, oil markets weak-
ened sharply due to the start-up of
major new fields, fuel switching and
efficiency, and a deep economic re-
cession. Saudi Arabia stepped up and
played the “swing producer” role,
cutting its production from 10 to be-
low 3 million barrels per day be-
tween 1982 and 1985, while other
OPEC producers implemented triv-
ial cuts of little significance. Saudi
Arabia’s big supply cuts staved off an
oil price collapse, but Riyadh alone
suffered a huge loss of revenue and
market share. When Saudi Arabia
ramped up production in 1986 by
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adopting netback pricing, oil prices
collapsed.

Since 1986, Saudi Arabia and OPEC
have adjusted quotas based upon
global events, such as an increase in
production after the September 11th
attacks or a production cut after the
2008 financial crisis, but these ad-
justments do not constitute a re-
sumption of the swing producer role.
Some 14 years ago, oil prices began
a historic boom, nearly quintupling
between 2003 and 2008. In addition
to the largest boom in modern times,
it was the only one not caused by a
war in the Middle East and supply
disruption. This boom happened be-
cause demand, fueled by 6 percent
global GDP growth and soaring
Chinese demand, especially for dis-
tillate in electricity - outstripped sup-
ply (non-OPEC supply failed to rise
appreciably). Saudi Arabia threw all
its barrels into the market, and spare
capacity vanished—precisely what
happened in the 1960s and early
1970s when the U.S. ran out of spare
capacity in peacetime amidst a de-
mand boom and supply plateau.

Oil prices crashed as the Great Re-
cession began in late 2008 but re-
covered quickly, stabilizing for a few
years around $100. After 2008,
prices recovered and stabilized
around $80 and then, in 2011, an-
other price shock pushed oil up as
high as $110 largely on unplanned
outages. Soaring U.S. shale oil pro-
duction prevented oil prices from
reaching recent highs. But by late
2014, surging shale oil production,
along with new supplies from Brazil,
Canada, and other producers, threat-
ened to flood the market. This dan-

AFTER
STANDARD OIL

In 1911, the U.S.
Supreme Court
ordered the breakup
of Standard Qil. Once
this “stabilizing hand”
had disappeared from
the market, oil prices
returned to wild
instability, which
continued for

the next 20 years.
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ger became apparent by the Novem-
ber 2014 OPEC meeting, and mar-
ket participants expected OPEC
would respond by “doing its job”—
curtailing supply. But in practice,
only Saudi Arabia has been willing to
cut supply in the face of a surplus.
Riyadh’s refusal to cut alone in 2014
shocked the market and sent oil
prices hurtling down to $45 by Jan-
uary 2015, 60 percent below their
level just six months prior. Despite
periodic oil price rallies since 2015,
oil prices remained under downward
pressure due to an inventory glut.
After oil prices crashed to $26 in
February 2016, producers took
fright. Saudi Arabia and Russia,
which had contributed to the excess
by each ramping production to
record levels by October 2016,
spearheaded a new effort to orga-
nize collective cuts among leading
oil producers.

The “Vienna Group”

Meeting in Vienna at the end of
2016, 24 OPEC and Non-OPEC
producers—henceforth referred to
as the “Vienna Group”—agreed to
trim their production by 1.8 mb/d
from October 2016 levels. However,
Libya and Nigeria obtained exemp-
tions and Iran secured a production
increase. While Saudi Arabia’s com-
pliance has been strong, the compli-
ance of most other Vienna Group
producers compliance has been
weak, tardy, or compelled by unin-
tended outages. For the first half of
2017, the new Vienna Group strug-
gled to keep oil prices from falling as
rising production from exempted
OPEC producers Libya and Nigeria

THE TEXAS PERIOD

From the 1930s and for the following 40 years,
the supervisory body of oil-producing U.S. states
imposed strict quotas on speculators to keep oil
prices high and stable.

offset the voluntary cuts. But in the
second half of 2017, a spate of sig-
nificant supply outages due to storms
in the U.S. and geopolitical tensions
or disruptions in Iraq, Venezuela,
Iran, and the U.K. provided more
support to the Vienna Group’s ef-
forts to prevent another price bust.
The media and many analysts credit
OPEC with restoring a semblance of
stability to oil prices over the last
year, but they overstate the case. His-
tory shows that when markets are
unbalanced, long-term oil price sta-
bility requires a swing producer will-
ing and able to adjust supply proac-
tively, by significant amounts if
necessary and for an extended pe-
riod. Terrified after oil swooned to
$26 in February 2016, Vienna
Group producers succeeded in
agreeing to historic cuts where past
attempts to cooperate, primarily by
Saudi Arabia and Russia, had failed.
Indeed, we have seen other instances
in the past when a price bust has
caused temporary, ad-hoc producer
agreements to form and limit pro-
duction. The first was called the Oil
Creek Association, created by dis-
parate western Pennsylvania drillers
rattled by history’s first oil price bust
in August 1861. It lasted a few
months but fell apart due to new
supply outside the group and cheat-
ing by the Associations’ members.
Some later ad hoc cartels lasted
longer and enjoyed some success,
but all eventually disintegrated for
the same reasons.

Where we go from here

Today’s Vienna Group resembles
more this ad hoc, temporary alliance

— of swing producer, reducing its
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reacting to price busts than a per- THE PRESENT
manent, swing producer acting DAY

proactively to prevent supply-de-
mand imbalances and keep oil prices
stable. The inventory glut has lasted
much longer than Vienna Group
producers expected when they
agreed to cutin late 2016. They ini-
tially hoped the excess would disap-
pear within six months, but now
reckon the battle will last two years.
Compliance is uneven and in many
cases inadvertent. Saudi Arabia is
bearing the bulk of the voluntary
cuts. The Vienna Group has enjoyed
much higher success in influencing
investors and traders to buy crude
futures, spawning four rallies by my
count since the bust in 2014. The
first three of these “rebalancing” ral-
lies reversed. The jury is out on the A
current, fourth rally, though as
shown below speculators have never
bet so heavily on prices going up.
Analysts are divided about the tra-
jectory of crude prices short term.
Consensus holds that the risk of a
significant oil price drop has faded as
OECD inventories will remain in a
downward trend and should ap-
proach normal levels in the middle
of 2018. A minority, to which I be-
long, see considerable risk of a sub-
stantial crude price drop due to an
expected plateau or even rise in oil
inventories next year. As noted
above, as 2017 ended, speculators
held record high bets that oil prices
would increase. If the pace of in-
ventory declines disappoints this
year—as the minority expects —
then these speculators could lift
their bets en masse, sending crude

prices much lower. Whether or not —

Concerned by the
instability in prices
from late 2008
(from USD 110

in 2011 to 26

in February 2016),
the main OPEC
and non-OPEC
producers met in
Vienna and decided
to cut production.
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Between 1982 and 1985, Saudi
Arabia began to play the role

own production from 10 to under
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the other OPEC producers
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According to the chart, showing the differences between minimum and maximum crude oil prices
by year, it seems clear that periods of sizeable changes in prices have alternated with less turbulent
periods, due to the presence on the market of a “stabilizing hand.”

OIL DISRUPTIONS, SPARE CAPACITY AND CRUDE PRICES
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In the mid-1950s, the U.S. supervisory bodies and the Seven Sisters prevented the marketing of around
two-thirds of total oil production, to avert a collapse in prices. The considerable unused capacity
represented a “buffer stock,” to be used in the event of significant geopolitical tensions.

oil prices have seen the last of the
big swoons since 2014, the question
for the medium to longer term is
whether oil prices will remain stable
or revert to the triple digits seen just
ten years ago.

Medium term, the consensus ap-
pears to be that oil prices will re-
main in a $40 to $60 range. Even af-
ter inventories normalize, the risk of
another price boom is deemed by
the consensus to be low, partly due to
shale oil’s ability to ramp up quickly
and partly due to widespread expec-
tations that a large scale-up of elec-
tric vehicles and fuel efficiency poli-
cies will crimp future demand for oil
in transportation. I disagree with the
consensus view that shale oil and
electric cars will prevent a return to
triple-digit crude oil prices. More
likely, an oil price boom will follow
the bust. The main reason is con-
sensus assumptions about policy-
driven efficiency gains in trans-
portation are optimistic.

These expectations that are nowhere
more visible than in official forecasts
tor U.S. gasoline demand. The U.S.
Energy Information Administration
forecasts gasoline demand will
shortly enter an abrupt and perma-
nent decline, driven by tighter fed-
eral fuel efficiency standards and
California’s electric vehicle mandate.
My colleagues and I at Rapidan En-
ergy Group have thoroughly ana-
lyzed the history and outlook for
these policy drivers and concluded
they are too weak to cause demand
to peak.

Whether or not U.S. gasoline de-
mand peaks in the coming years will
resonate globally. The U.S. gasoline
demand market is massive—ac-
counting for nearly one in ten barrels
per day consumed on the planet—
and enjoys symbolic importance
among leading energy media, fore-
casters, and analysts.

"The next boom phase in oil prices is
likely to arise due to faster-than-ex-
pected demand, both because poli-
cies will turn out weaker than ex-
pected and because this period of
low oil prices will have encouraged
more consumption, requiring more
oil than can be supplied given the
bust phase’ hit to investment in new
oil fields and production facilities.
Once inventories normalize, robust
price increases will be required to
enforce the iron law of economics
that you cannot consume what you
cannot produce.

Oil demand remains insensitive to
price increases in the short run, so
the price increases will be signifi-
cant. And with spare production ca-
pacity wafer thin, geopolitical dis-
ruption risks will result in further oil
price spikes.
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FRANCESCO MARINO

onald Trump’s administration is trying

1o exploit its advantage on the indus-
trial and energy front to strengthen do-
mestic economic growth and influence
geopolitical relations externally. This dy-
namic is clearly demonstrated by Wash-
ington’s opposition to the Nord Stream 2
gas pipeline project promoted by Russia
with the support of Germany. The United
States is suspicious of the gas pipeline,
which is also opposed by the Baltic coun-
tries, Poland and the Ukraine, for geopo-
litical and economic reasons. The four E.U.
countries are worried about increasing en-
ergy dependence on Moscow, while Kiev
fears losing its status as a transit country
for Russian gas.
The U.S. has long pursued an energy strat-
egy aimed at increasing its integration with
the European oil and gas market, stealing
market share from Gazprom and Rosneft
with the aim of replacing Russian gas with
its own shale gas. In an even more direct
way, Trump would like to penalize Euro-
pean companies involved in the Nord
Stream 2 project, including the German
ones. This suggestion has come from
sources within the administration and
would confirm the growing tensions be-
tween Washington and European govern-
ments, especially Berlin. Germany com-
panies Wintershall and Uniper, Engie in
France, Anglo-British company, Royal
Dutch Shell and OMV in Austria, all involved
in sponsoring the Nord Stream 2 gas
pipeline, would be hit by the new U.S.
sanctions.
Despite Washington’s interest in promot-
ing national interests on the European en-
ergy market, it would be difficult in any
case for it to replace Russian gas supplies
with U.S. shale gas, at least in the short
term. In the event of sanctions, the French

To strengthen economic growth
and influence geopolitical
relations, the Trump
administration is trying to exploit
the U.S.’s advantage in the
energy and industrial sectors.

company Engie would suffer another
blow after the U.S. withdrawal from the Ira-
nian nuclear agreement. As for Germany,
Trump has already complained about
Berlin’s intention to earmark billions of eu-
ros for the Nord Stream 2 project, refus-
ing to instead increase defense funds as
part of the joint commitment of NATO
countries. While the U.S. president’s ac-
cusations may seem irrelevant, given the
private investment nature of the Nord
Stream 2 pipeline, friction between Wash-
ington and Berlin is now significantly af-
fecting economic dynamics between the
two sides of the Atlantic, as clearly shown
by the outcome of the G7 summit in
Charlevoix, Canada.

The issue of duties imposed by the Trump
administration on European aluminum
and steel, starting on June 1, took up a
great deal of the discussion. The U.S. de-
cision affects Germany in particular and
the impact of duties on commercial rela-
tions between the two countries had al-
ready been debated in the bilateral meet-
ing between Trump and the German
Chancellor Angela Merkel at the end of
April in Washington, when there was no
meeting of minds. Berlin’s trade surplus
has always been a cause for concern in-
side and outside the European Union, and
Trump’s threat to impose U.S. tariffs on the
automotive sector scares German politi-
cians and industrialists. Such a measure
would in fact have a devastating effect on
giants such as Volkswagen, Daimler and
BMW, which export 1.5 million cars a year
to the U.S., added to which are the
700,000 cars produced by their factories
in the United States.

The U.S. Federal Reserve’s attack on
Deutsche Bank, Germany’s biggest bank-
ing institution, should be seen in this con-
text of growing tensions between Wash-
ington and Berlin. The accusation made by
the Fed that the Frankfurt-based bank has
too many risky assets in its portfolio
comes at the same time as a downgrad-
ing of Deutsche Bank’s rating by Standard
& Poor’s (from A- to BBB +), casting a
shadow over the German banking system.
Trump’s intention is for the protectionist
measures in question to reduce the trade
deficit, favor U.S. producers, in particular
the steel industry, and create difficulties
for China and the European Union, which
are establishing closer and more sub-
stantial economic ties.

While the confrontation with the European
Union on tariffs seems to be instrumen-
tal in loosening ties between Berlin and
Beijing, the measures taken against Chi-
na, the military pressure in the South Chi-
na Sea and the attempt to diminish Bei-
jing’s influence on North Korea, are part of
a precise strategy to reduce Chinese ex-
pansion, both geopolitically and globally,
by attacking excess productivity that up-
sets the trade balance, counteracting the
theft of intellectual property, and thus hit-
ting the very engine of Chinese growth: in-
dustry.
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RAFFAELE BERTINI

Mexico will be opening a new political
chapter in December—one that
promises big changes. The country has de-
cided by a big majority to be led by Andres
Manuel Lopez Obrador, the first president
in over 70 years to come from outside the
ranks of the centrist Institutional Revolu-
tionary Party (PRI) or the conservative Na-
tional Action Party (PAN). The leader of the
young National Regeneration Movement
(Morena) will take over from Enrique
Pefia Nieto, the president who in 2013 put
his name to the historic reform of the na-
tional energy sector. The outgoing gov-
ernment’s plan removed the state-owned
company Pemex ‘s monopoly, one it had
held for over ten years and, while main-
taining ownership of the resources in state
hands, allowed private and foreign capi-
tal into the sector. This was a wakeup call

for the sector designed to make produc-
tion more efficient, reduce fuel costs and,
ultimately, increase the competitiveness
of the entire country. According to gov-
ernment estimates, the move has so far
ensured investments of about USD 200 bil-
lion, as a result of over one hundred con-
tracts signed following auctions for onshore
reserves or unexplored fields in deep
and shallow waters in the Gulf. But also
there have been tenders for an ambitious
renewable energy development plan which
aims to increase installed wind and solar
power capacity by 2020 to four times its
level in 2012 and to generate 49 percent
of all energy from green sources by 2030.
This is a reform that the newly elected
president has never entirely supported.
With his strong message about making
public life more moral, Lopez Obrador will
first want to check that the contracts
signed do not hide sinecures. In the long
term, he plans to relaunch the country’s
production of refined products to reduce
dependence on foreign countries—pri-
marily the U.S.—and cut internal costs.
However, Mexico cannot afford to delay its
search for energy sector investments too
long, as there is competition for investment
in the region—from the crowded auctions
for pre-salt layer deposits in Brazil, to Chi-
nese investments in the Argentinian re-
newable sector.

The hope of making the energy sector a
driving force of Mexico’s economy is also
put in jeopardy by Donald Trump’s hos-
tility to renewal of the North American Free
Trade Agreement (NAFTA). The White

DISRUPTION AND OPPORTUNITY

House does not seem willing to be help-
ful: in addition to its promises to stiffen mi-
gration policies, since June it has also trig-
gered import duties on steel and aluminum
from Mexico, as well as Canada and the
E.U. Mexico City for its part must be care-
ful, as more than 70 percent of the value
of its national exports go to the United
States and, more generally, the bulk of the
country’s production and infrastructure
framework is designed for trade with its
northern neighbor.

This scenario is encouraging Mexico to
seek potential new outlets: the country rat-
ified in record time the new Trans-Pacif-
ic Partnership Treaty, from which the U.S.
has withdrawn; in April it also reached an
agreement to update its free trade agree-
ment with the European Union and, thanks
to an existing convergence of political ori-
entations, is pressing for synergy between
the Pacific Alliance—to which it belongs
together with Peru, Chile and Colom-
bia—and Mercosur, the area that in-
cludes Brazil, Argentina, Uruguay and
Paraguay.

0On the domestic front, Lopez Obrador does
not want to forget the promise of change
that has given him a relative majority in
both branches of parliament. The changes
immediately introduced—a heavy hand
against waste, ending privileges, interna-
tional experts to control state contracts—
can alter the habits of the political class,
wealth redistribution policies and peace
strategies that also include an amnesty and
try to attack the disturbing cycle of violence
at its root. In 2017, murders in the coun-

During the election campaign,
the new president of Mexico,
Andrés Manuel Lépez Obrador,
hinted that he would revoke
the energy reform introduced
by Peiia Nieto.

try exceeded the record figure of over
29,000 and projections for 2018 are even
worse. The previous government had
brought the army into the streets and in-
troduced a reform intended to regulate its
activities, which soon ended up at the cen-
ter of numerous court appeals.

The change may lead to less firmness in
the country’s position regarding the
Venezuelan government of Nicolas Maduro.
Mexico has thus far been a member of the
‘Lima Group’ of fourteen American coun-
tries which, in close cooperation with the
U.S., are working to intensify internation-
al pressure on Caracas, even calling for its
suspension from the Organization of
American States (OAS). The new govern-
ment preaches more respect for non-in-
terference, but perhaps that is not enough
to suggest that Mexico City could move au-
tonomously from Washington at the re-
gional level.
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he oil price crisis could not have left

Venezuela unscathed, a country with
the largest crude oil resources in the
world that entrusts the fate of its econ-
omy almost entirely to black gold. Cara-
cas has been unwilling to pull back on the
wide-ranging social plans put in place
over the years by the “neo-socialist” gov-
ernments of Hugo Chavez first and then
Nicolas Maduro. But the sudden drop in
revenues from the sale of oil and deriva-
tives has exposed the country to increas-
ingly complicated maneuvers to finance
the debt, and it is also weighed down by
inflation, which, according to the Interna-
tional Monetary Fund (IMF) currently

stands at 13,000 percent, with a con-
traction in GDP estimated at around 15
percent.

Suffering from a lack of investment in
infrastructure, oil production, which was
once guaranteed by high prices, is expe-
riencing increasing difficulties and—ac-
cording to OPEC estimates based on sec-
ondary sources—by 2018 it has fallen to
its lowest levels in thirty years. The re-
sulting decline in exports is further ag-
gravating the crisis. The government is
making radical changes to the leader-
ship of the state energy company—
Petroleos de Venezuela (PDVSA)—de-
nouncing serious corruption plots on
which the judiciary are working. It is also
attacking Washington, considered to be
the “leader” of an international “eco-
nomic siege” operation that has sparked
the crisis.

In order to raise the resources needed to
deal with the emergency, the Maduro
government has launched the “petro,” a
cryptocurrency linked to oil reserves. The
tool is designed to raise up to six billion
dollars by evading the “economic stran-
glehold” imposed by neighboring coun-
tries. To ease the effects of inflation, a
new currency will be launched in August
that knocks three zeros off the end of
the existing one.

Caracas is suffering the effects of in-
creasingly severe international pressure.

The 14 member countries of the so-called
“Lima group”—including Argentina,
Brazil, Mexico, Colombia, Chile, Peru and
Canada—are intensifying their action
and, in agreement with the United States,
trying to force the exit of Venezuela from
the Organization of American States
(OSA). They approved a motion which re-
fuses to recognize the presidential elec-
tions that reinstated Maduro as president
of Venezuela and urges member coun-
tries to continue with sanctions, along
with the U.S. and the European Union.
There is as yet insufficient support for
the complete isolation of Venezuela, but
intense pressure by the White House has
begun to undermine some privileged con-
nections that Caracas had with countries
in the Caribbean area, starting with the
Dominican Republic, which hosted the
last unsuccessful talks between the gov-
ernment and the opposition. Venezuela
continues to be supported by its tradi-
tional allies, including Cuba and Bolivia,
while non-engagement by a country like
Ecuador, which was a solid regional part-
ner under the presidency of Rafael Correa,
increases the isolation of Caracas.

The crisis in the country is causing emer-
gency situations that cross national bor-
ders and allow international organiza-
tions and neighboring capitals to increase
demands on Caracas. Examples of these
are the many reports of human rights vi-

Despite the economic crisis
increasing discontent with the
government among Venezuelans,
the elections in May confirmed
President Maduro at the helm

of the country.

olations and the constant exodus of peo-
ple fleeing economic hardship, which has
pushed the governments of Colombia and
Brazil to intensify border control mea-
sures. In addition the country is beset by
an healthcare emergency, noteable in
particular by the resurgence of measles:
84 percent of cases recorded in eleven
countries since the middle of 2017 have
been in Venezuela.

All of this is beginning to erode the rela-
tionship which the Venezuelan govern-
ment has built with the population over
many years of welfare interventions.
Since the protests in the spring of 2017,
the violence seems to have abated but,
despite the presence of a very divided op-
position, in the May elections over half the
population failed to turn up at the polls to
confirm Maduro as the country’s leader.
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Despite delays in the fulfillment of
commitments, the persistence of gray
areas in the legislation, the wounds that
remain to be healed and the promises of
a review by the new president Ivan
Duque, the peace agreements that the
government of Juan Manuel Santos
signed at the end of 2016 with the Rev-
olutionary Armed Forces of Colombia
(FARC) have pushed Columbia into a sit-
uation from which it is increasingly diffi-
cult to turn back. This scenario should al-
low the economy, which is strictly
supervised in terms of fiscal consolida-
tion, to benefit from the recovery in raw
material prices. In May, Colombia became
one of the top oil suppliers to the U.S.,
overtaking Venezuela for the first time in
twenty years. The country’s historic ties
with Washington, Bogota being one of the
strategic capitals in the region’s economic
and security arena, are a contributory
factor.

On June 17, conservative candidate
Duque won the presidency of the country
for the next four years. The newly elected
president has given guarantees that the
peace agreements will not be “torn up,”
but will be interpreted “less generously”
for the guerrillas. However, before he
ended his mandate, president Santos
scored two important victories: the coun-
try’s admission to the Organization for
Economic Cooperation and Development
(OECD), after a process that began in
2013, and the formalization of its status
as a global ally of NATO. Bogota is the first
and to date the only Latin American cap-
ital to have entered into this collaboration
with the Atlantic Pact, not an actual ac-
cession, but a useful step toward consol-
idating security strategies and putting the
many decades of fighting internal and
cross-border terrorism to good use. It
also strengthens the strategic agreement
with the U.S., a decision that raises the
fears of neighboring Venezuela, as the
two countries, whose governments have
long been in open discord, share 2,200
kilometers of a border where relations
are strained by migratory movements re-
sulting from the economic and social cri-
sis affecting Caracas and the criminal
activities of Colombian armed groups.
Colombia is furthermore among the coun-
tries most seriously committed to putting

international pressure on the government
of Nicolas Maduro, both within the Orga-
nization of American States (0SA) and in
the so-called “Lima group,” the fourteen
countries which, among other things,
have promoted a campaign of determined
delegitimization of the last Venezuelan
presidential elections.

The country has a privileged regional po-
sition in the Pacific Alliance, the young re-
gional body created with Mexico, Peru
and Chile—40 percent of Latin American
GDP—uwhich intends to act as a national
economy accelerator with a commercial
strategy aimed primarily at markets in
the Asia Pacific region. The block at-
tracted 69 billion dollars of direct foreign
investment in 2015, 44 percent of all the
investment made in Latin America and
the Caribbean.

Challenges remain in consolidating the
peace achieved and in terms of translat-
ing the agreements reached into law and
putting an end to the violence itself. The
thorniest issue at the moment is the
peace negotiations with the National Lib-
eration Army (ELN), another powerful
armed group still operating in the country.
In this case, the reasons for a ceasefire in-
clude the need to secure oil pipelines and
energy infrastructure, the traditional tar-
gets of guerrillas who, before they estab-
lished dangerous links with the drug
trade, were focused on countering the in-
cursions of large companies into lands
inhabited by rural people.

No less challenging is the struggle against
FARC dissidents, who, engaged together
with other illegal organizations, are seek-
ing criminal control of the areas liber-
ated by the peace agreements.

The goal of a true reconciliation in the
country, which is also being tested by the
entry of former guerrillas into national
political life, can only be achieved over a
period of years, but the abandonment of
weapons by a formation that has held
the country in ransom for decades has
greatly diminished the incidence of vio-
lence in the country. Between 2012, the
year when negotiations began, and 2017,
the rate of homicides per hundred thou-
sand inhabitants fell from 34 to 24; dis-
placed people fell from 272,000 to
75,000; last year, 180 kidnappings were
recorded, the lowest level in the last thirty
years, and the number of Colombians hit
by anti-personnel mines fell to 180 from
the thirty thousand cases recorded in the
1990s.
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Thanks to the country’s historic
ties with Washington, Bogota

is one of the strategic capitals
in the South American economic
and security arena.
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he U.K. energy industry contributes

around £ 83 billion (over € 94 billion)
to the country’s GDP, employs more than
600 thousand workers and supplies 26
million households and businesses. As a
member of the European Union, the
United Kingdom has pursued its energy
security objectives by collaborating with
the E.U. and other Member States (energy
policy is an area of shared responsibility)
to simplify the cross-border energy trade
and make it less expensive. The country’s
departure from the Union, or “Brexit”,
could therefore have a significant impact
on the sector. The E.U. supplies Britain
with around 12 percent of its gas and 5
percent of its electricity, both of which are
estimated to grow based on official U.K.
data for 2016. There is no doubt that the
country is not meeting its needs through

internal production but there is also no
doubt that gas and electricity will con-
tinue to flow, under conditions that will
depend on the agreements between the
parties.

According to some research centers, in-
cluding the Durham Energy Institute, it is
however possible that the British market
will become more peripheral, resulting in
higher prices and less reliable supplies,
especially in cases of adverse weather
events or unplanned production interrup-
tions. In particular, with the withdrawal
from the European Atomic Energy Com-
munity (Euratom), which facilitates the
trade in nuclear materials for civil use, the
British nuclear industry may struggle to
maintain current levels of electricity pro-
duction. This segment, more than others
in the energy sector, employs qualified
non-British personnel, which is why the
final agreements on the movement of
workers will be decisive. The research
and development agreements will also
be decisive. While the current collabora-
tion offers valuable opportunities for both
parties, in nuclear research the departing
country has benefited from European pro-
grams which have contributed substan-
tially to its leadership.

The European Union is responsible for
ensuring the efficient operation of the en-
ergy market, the security of supply, the
promotion of energy efficiency and the in-
terconnection of networks. States deter-
mine their energy mix and structure their
offers. The United Kingdom has played a
leading role in developing E.U. energy

policy and its national policy is strongly
aligned with the European one. As a result
of its withdrawal, it could change its poli-
cies, establishing new rules and objec-
tives of his own; support some technolo-
gies without restrictions on state aid;
intervene on the tariffs for electricity ex-
changed through interconnectors or VAT.
It is also highly likely that the influence
exerted as a Member State will be re-
duced, even if the country remains in the
European Network of Transmission Sys-
tem Operators for Electricity (ENTSOE),
in the European Network of Transmission
System Operators for Gas (ENTSOG) and
in the Agency for the Cooperation of En-
ergy Regulators (ACER), although the idea
of remaining in these organizations is
challenged by non-governmental organi-
zations and business associations.

The current interconnection situation—
which is made possible in particular by
European Investment Bank (EIB) funds
and by the Connecting Europe Facility
(CEF) financing tool—sees the U.K. con-
nected to Norway (which is not part of the
E.U., but of EFTA, the European Free Trade
Association), the Netherlands, Belgium
and Ireland with gas interconnectors, and
to the Netherlands, France and Ireland
with electricity interconnectors. Further
electricity interconnectors are planned
with Norway, Denmark, Germany, Bel-
gium, France and Ireland. It seems un-
likely that tariffs will be applied on the gas
and electricity trade, as the United King-
dom is a member of the World Trade Or-
ganization (WTO), although tariffs could

The U.K. has pursued its energy
security objectives by working
with the E.U. and the other
Member States. Brexit could
therefore have a significant
impact on the sector.

be applied to products used for the con-
struction and maintenance of energy sys-
tems, which remain to be regulated.
Among the Member States of the Euro-
pean Union, Ireland is dependent on a
supply of gas and electricity through the
British market for its energy security: its
only physical connection with continental
Europe in fact passes through the United
Kingdom. Since 2007, the Republic of Ire-
land and Northern Ireland have been
united by the Single Electricity Market
(SEM), the continued existence of which
could be complicated by London’s with-
drawal from the E.U.’s internal energy
market. The “Impact of Brexit on the E.U.
energy system” study published at the
end of 2017 by the E.U.’s Directorate
General for Internal Policies, believes that
special attention should be paid to the im-
pact on the Irish energy system, although
overall it predicts “limited” consequences
for European companies and citizens and
for the achievement of energy security
and climate change objectives.
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LELLO STELLETTI

Russia has experienced a great recov-
ery in recent years, both economi-
cally and above all in terms of geopoliti-
cal influence. Participation in the conflict
in Syria has allowed President Vladimir
Putin to return Moscow to a leading role
in the Middle East, an arena both complex
and crucial for the stability of the Cauca-
sus and, therefore, southern Russia.
Armed intervention, while costly, has fa-
vored arms exports and driven the new
leadership of Saudi Arabia to seek a dia-
log with Moscow.

It is in this context that, at the end of
2016, an agreement was reached be-
tween the OPEC countries and 11 oil-
producing countries that are not mem-
bers of the organization. The agreement,
which came into force on January 1,
2017 for six months and was then ex-
tended until the end of 2018, provides for
a production cut of 1.8 million barrels per
day (mbd). Russia is required to reduce its
production by 300 thousand barrels a day
(tbd), but the agreement is holding and
the price of crude is rising, as a result of
which USD 20 billion have flowed into
the country’s public coffers.

The Russian economy, which is heavily
dependent on oil and gas exports, can
breathe a sign of relief after the crisis
which began in 2014 and led to a signif-
icant contraction in GDP, affecting the liv-
ing standards of the population, perhaps
even endangering approval ratings for
Putin and his party. The military interven-
tion in Syria has thus proven to be a tonic
for the president, who achieved a land-
slide election victory on March 18 of this
year, winning 76.69 percent of the votes.
However, Russia remains largely depen-
dent on imports, and the Western sanc-
tions regime is a serious problem. The
country has an unbalanced economy fo-
cused on raw materials and heavy in-
dustry and is unable to satisfy its popu-
lation’s desire for consumer products.
With the “May Decree,” Putin attempted
a transformation, tasking the new gov-
ernment with improving the social and liv-
ing conditions of the population by grow-
ing the economy, which he intends to
transform into the fifth largest economy in
the world by 2024.

Although the goal is to diversify the econ-
omy, much will depend on the fortunes of

DISRUPTION AND OPPORTUNITY

the five major oil companies: Rosneft,
Lukoil, Gazprom Neft, Surgutneftegaz and
Tatneft, which provide the state with an
impressive cash flow. The government
may soon decide to open up the Arctic
fields, where currently only the state sub-
sidiaries Rosneft and Gazprom Neft can
operate.

In August, a summit of Caspian countries
will be held in Astana, the capital of Kaza-
khstan, where a convention that estab-
lishes its legal status is expected to be
signed. If the Caspian were to be recog-
nized as a sea—and not as a lake as it is
legally today—important prospects for
energy cooperation would open up with
the other coastal countries: Azerbaijan,
Iran, Kazakhstan and Turkmenistan.

The Russian government has imple-
mented a rationalization of investments in

the less productive fields and, with the
subsequent optimization of investments,
can count on an unused capacity of about
500 thd. U.S. sanctions against Iran and
the collapse of oil production in
Venezuela, which have increased oil
prices, could therefore be a good oppor-
tunity for Russia to gradually relax the
capacity reduction agreed with OPEC and
non-OPEC countries. The issue is being
discussed intensively with Saudi leaders
but no decision has yet been taken.

The crucial game for Putin, however, lies
in the country’s relations with the United
States. The hopes that the election of
Donald Trump to the White House had
raised in Moscow have been frustrated by
investigations into members of Trump’s
family and staff, accused of inappropriate
relations with emissaries of the Kremlin.

The Russian economy, which is
heavily dependent on oil exports,
can breathe a sigh of relief after
the crisis that began in 2014
and significantly contracted the
country’s GDP and the standard
of living of its population.

The U.S. president seems to want to re-
establish dialog with Russia and, if suc-
cessful, Putin will be able to look forward
to his last presidential term with greater
serenity.
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SIMONE CANTARINI

In the last few years, Iran experienced
geopolitical change that fueled hopes
of reaching an end to the tensions in the
Middle East, first as President Hassan
Rouhani came to power in 2013, and
two years later with the signing of the
historic agreement on nuclear arma-
ments, which is considered the main
legacy of U.S. President Barack Obama.
As Donald Trump was elected president
of the United States, and Israel and the
Gulf countries became central to U.S.
foreign policy again, Washington aban-
doned that agreement on May 8, 2018.
The decision of the White House, which
accuses Tehran of supporting terrorist
groups, developing ballistic missiles that
can transport atomic warheads and fo-
menting divisions in the region, has pro-

voked a marked change in Iran’s situa-
tion. In a short time, the country has
shifted from being the center of interests
for a key slice of the global economy, to
witnessing the dissolution of a number of
agreements with several western powers
that followed the implementation of the
Joint Comprehensive Plan of Action
(JCPOA) in January 2016.

At the moment, the remaining five sig-
natories of the agreement—~China, Rus-
sia, France, the United Kingdom and Ger-
many—are working to keep the
cooperation they developed with Iran.
However, many companies who signed
historical agreements, like the French
energy company Total, and Boeing and
Airbus, already announced their with-
drawal from the Iranian economy to avoid
U.S. sanctions. In the first quarter of
2018, nearly USD 30 million in capital
fled Iran, mainly in favor of near countries
and the Caucasus.

Trump’s move also had an impact on the
FIFA World Cup that began in Russia on
June 14th, as Nike terminated its contract
to supply shoes to the Iranian football
team for fear of sanctions. If we look at
the benefits following the 2015 Vienna
agreement, we see that the Iranian econ-
omy reached record macroeconomic re-
sults after the implementation of the
agreement in January 2016. According to
the International Monetary Fund, Iran’s
GDP grew by 12.5 percent in the year
following the implementation of the
agreement. The oil industry, which is the

backbone of Iran’s economy, especially
benefited from the agreement. In May,
Iranian oil exports reached a record level
of 2.7 million barrels a day, while before
the agreement, on average, they
amounted to 1.1 million. Non-oil exports
reached USD 47 billion, surpassing their
2014 level by nearly 5 billion. According
to the Iranian ministry of Agriculture, ex-
ports of key products like pistachios
amounted to 1.1 billion at the time.
Washington’s decision to abandon the
agreement has led to a downward revi-
sion of the 2018 growth estimates for
Iran, now expected to be around 4 per-
cent, well below the target set by Tehran
after the historical agreement. The re-
maining five signatory countries and the
international community fear a return of
conservative rule in Iran, even more than
the effect on the economy, as this would
nullify the push towards reforms that be-
gan with Hassan Rouhani in 2013. The re-
formist push has already being put into
question by the wave of demonstrations
that took place in the country last De-
cember and January.

Afirst indication that the country may re-
vert to conservative policies came di-
rectly from the Supreme Leader, Ayatol-
lah Ali Khamenei, who, on June 4th,
ordered the Atomic Energy Organization
of Iran (Aeoi) to start preparing for ura-
nium enrichment of up to 190’000 Sep-
arate Working Units (Swu). These units
define the effort required in the uranium
enrichment process, where uranium 235

Following Trump’s decision

to pull out of the historic nuclear
agreement, Iran has seen its
economic and energy
agreements with many Western
powers evaporate. Photo:
president Hassan Rouhani.

and 238 are separated, but it needs to be
said that this increase is still within the
limits set in the agreement.

However, the renewed tensions with the
U.S. have not halted the expansionary
ambitions of Iran in the Middle East. The
Guardians of the Revolution are still in
Syria, despite Israel’s attempt to push
Moscow to pressure Bashar al Assad for
their withdrawal. In Iraq, the party linked
to the Shiite Popular Movement linked to
Iran, Fatah (Conquest) came second in
the Parliamentary elections on May 12th,
behind the al Sairoon, coalition of Shiite
religious leader Mogtada al Sadr. He is
also linked to Iran.

%
/%

ECONOMIC DATA 2017

GROWTH RATE OF REAL GDP
[% change from previous year]

A +1.78

INFLATION [% change from previous year]

A +0.18

COMMERCIAL SURPLUS

[as % of GDP]
A +8.72

FRANCESCO DE FELICE

ifteen years after the fall of Saddam

Hussein and just over six months
since its victory over the Islamic State,
Iraq is still in a state of chronic instability.
The country is in the midst of a very se-
rious political and institutional crisis fol-
lowing the annulment of the parliamen-
tary elections held on May 12 due to
electoral fraud. The poll ended without
any coalition achieving the majority re-
quired to form a government, but the first
in the running was the Sairoon (“On the
Move”) coalition, an anti-system group
led by the Shia cleric Mogtada al-Sadr,
who is close to Iran and hostile to the
United States. Following in second and
third position were two more Shia coali-
tions with conservative leanings: Fatah
(“Conquest”), supported by Iran, and Nasr
(“Victory”), led by Prime Minister Haider
al-Abadi.
Abadi, in office since 2014, has pursued a
skillful policy based on maintaining close
ties with both the United States and Iran.
This strategy is likely to be increasingly
untenable in the future, due not only to
Irag’s internal political crisis but especially
in view of the growing confrontation be-
tween Washington and Tehran. With the
ascension of Donald Trump to the U.S.
presidency, tensions between the two
countries have further exacerbated, and
Iraq has become one of the natural bat-
tlegrounds for their competing interests.
Iraq is strongly influenced by Iran, which
receives support from Russia and China
in its conflict with Washington. Brought
together by their hostility against the
United States, Tehran, Moscow and Bei-
jing are actively pursuing their interests in
Iraq, particularly in the energy sector. The
United States, however, has a strong
strategic presence in Iraq, retaining key
military bases. For Washington, the coun-
try plays a crucial role in containing Iran
and its ambitions in the Middle East. The
United States also has significant invest-
ments in Irag’s oil sector, particularly in
the autonomous region of Kurdistan.
In recent years, Iran has become involved
in the development of the energy sector,
refining part of Iraq’s crude oil, investing
in oil and natural gas fields and supplying
electricity to Irag. By so doing, the Is-
lamic Republic is helping to rebuild Irag’s
infrastructure, which is in a state of near

total collapse after almost forty years of
conflict.

Iran supports Iragi militias, which, with
the backing of political parties and inde-
pendent movements, played a crucial role
in the defeat of the Islamic State and could
become a decisive factor in the domestic
political arena. Iragi Paramilitary forces in
Iraq are believed to number in the region
of 152,000, and 122,000 of these are
thought to belong to the Popular Mobi-
lization Units (PMU), a mostly Iranian-
backed coalition of Shiite militias operat-
ing side by side with the regular army
and making up the main electoral base of
Fatah. In the crisis following the May 12
elections, the militarization of politics ap-
pears to be one of the major threats to the
country’s stability and weak economy.
Irag’s domestic economy, which is heav-
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ily dependent on international aid and
foreign direct investments, is based on
crude oil exports. In 2017, Iraq’s GDP fell
by 0.4 percent, its trade deficit stood at
6.4 percent, and its government debt was
equivalent to 63.8 percent of its GDP. The
Iragi government is very keen to maintain
high oil prices, and is therefore striving to
confirm the Vienna agreement to cut
crude supply signed by OPEC and non-
OPEC oil producing countries in 2016.

0n 12 June, Iraqi Oil Minister Jabar al-Lu-
aibi warned against accepting the pro-
posals put forward by Saudi Arabia and
Russia to review the agreement in order
to increase crude supply, proposals which
immediately led to falling oil prices. In
May, Iraq, the second largest oil producer
in the OPEC cartel, increased its crude ex-
ports, which stood at 108.1 million bar-

Heavily reliant on crude oil
exports, Iraq is striving

to ensure that the Vienna
agreement on production cuts
is confirmed and prices remain
at sustained levels.

rels, year-on-year, with revenues amount-
ing to USD 7.5 billion. The figures, re-
leased by the state oil marketing firm
(SOMO), do not include exports from the
disputed oil fields in the northern Iraqi
province of Kirkuk, claimed by both the
central Iragi government and the au-
tonomous region of Kurdistan.
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ALESSANDRO SCIPIONE

Libya is still beset by widespread in-
stability, deep internal divisions, ex-
treme fragmentation of power and diver-
gent geopolitical interests. The country,
which is a member of OPEC, is strug-
gling to maintain production levels of
around one million barrels a day (mbd),
more than the 200,000 produced in April
2013, but still far fewer than the 1.6 mbd

of the Gaddafi era. This decline results
from both disputes between militias and
the poor security of infrastructure. Most of
the gas extracted from existing fields is
used to fuel power stations but, despite
being rich in oil and gas, the country is
experiencing frequent blackouts espe-
cially in summer.

The large amount of weapons in circula-
tion, despite the embargo imposed by
the U.N., is fueling violence in almost all
areas of the country, from the capital
Tripoli to the eastern city of Derna and the
southern town of Sebha. Of particular
concern is the presence of Islamic State
militants in the desert areas south of
Sirte, This was Gaddafi’'s former
stronghold occupied in 2016 by the self-
styled “caliphate” and freed with U.S.
help by the militias of Misrata, a city-
state in the Tripoli region with close links
to Turkey and Qatar. Human trafficking is
a significant source of income for Libyan
tribes and militias, and the conditions of
migrants detained in Libya are deplorable,
despite some improvement thanks to the
presence of U.N. humanitarian workers
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and non-governmental organizations on
the ground.

The 2015 U.N.-mediated political agree-
ment led to the formation of the Presi-
dency Council and the daring installation
of an interim government in Tripoli. How-
ever the implementation of the agree-
ment is being hindered by allegations of
illegitimacy by rival political forces, fueled
by regional powers. The U.N. launched a
roadmap in November 2017 to overcome
the deadlock and achieve parliamentary
and presidential elections by the end of
the year, but to date, Libya remains
deeply divided. The failure to implement
the U.N. plan could have a negative im-
pact on regional security, perhaps even
increasing migratory flows to the Euro-
pean Union.

President Emmanuel Macron’s France
tried to take the initiative, inviting the four
main national players (the Presidential
Council of Tripoli, controlled by the prime
minister of the National Accord, Fayez al-
Sarraj; the High Council of State, chaired
by Khalid al-Mishri, a representative of
the Muslim Brotherhood; the Tobruk

Libya is still beset by widespread
political instability and is
struggling to maintain production
levels of around one million
barrels a day.

Chamber of Representatives, led by
Aguila Saleh; and the Libyan National
Army of General Khalifa Haftar) to Paris in
May 2018. The meeting ended with an
agreement to hold elections by December
10, but the agreement was only verbal.
Some of the players, particularly the High
Council of State in Tripoli and the Libyan
National Army in Benghazi, have diamet-
rically opposing agendas and starkly con-
trasting geopolitical interests.

On the one hand, the High Council of
State and the Presidential Council are
linked to the Muslim Brotherhood block
led by Turkey and Qatar. On the other, the
Chamber of Representatives in Tobruk
and the Libyan National Army have strong
ties with Egypt and the United Arab Emi-
rates. Evidence of Cairo’s involvement in
the region can be seen in the frequent
trips made by Libyan leaders to Cairo, as
well as in the direct military interven-
tions, including air raids by the Egyptian
airforce, on Derna. Relations between To-
bruk and Egypt are also based on a
shared political project: to eradicate the
Muslim Brotherhood and strengthen the
independence of eastern Libya.

The United Arab Emirates supported the
United Nations negotiations and is cur-
rently less involved because of its ex-
pensive intervention in Yemen, but they
have supplied arms to Haftar and the
militia in the “City-State” of Zintan, where
Saif al-Islam Gaddafi, the deceased
colonel’s second son, is believed to be
hiding.

One of the biggest problems for Libya at
the moment is the lack of any truly “na-
tional” players. The overwhelming ma-
jority are local actors, armed groups,
“City-States” and tribes that hold huge
sway on a national level while represent-
ing the interests of their region or, in most
cases, their municipality.
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he oil price crisis that started in the

second half of 2014, and the arrival of
Donald Trump at the White House in 2016,
radically changed the alliances within the
Gulf Cooperation Council (GCC), which in-
cludes Saudi Arabia, the United Arab Emi-
rates, Qatar, Kuwait, Oman and Bahrain.
Soon after his appointment, Trump re-
launched the historical relations with
Riyadh, which had deteriorated under
Barack Obama, because of the Iranian
Nuclear Agreement signed in July 2015.
This agreement was in fact denounced by
Washington on May 8th.
The clash with Tehran, furthermore,
caused Saudi Arabia and the U.A.E. to in-
formally cooperate with Israel, isolating
Qatar—accused of supporting terrorism
and sharing intelligence with Iran, with a
diplomatic and economic boycott that has
been going on for over a year now. The
embargo had two main effects: it
strengthened the Doha-Ankara alliance,
which already united in its support of the
Muslim Brotherhood, and it pushed Qatar
to reinforce its relations with Iran, against

the Saudis. The change in traditional geo-
political alliances, favored by the drop in
petrol prices, finally created a new and
unprecedented collaboration between
Saudi Arabia and Russia, which climaxed
with the agreement for a reduction in oil
production signed in December 2016 in
Vienna, among the Riyadh-led OPEC
countries and ten producers outside the
cartel, led by Moscow.

As for the domestic economies, the drop
in crude prices has been the major driver
of change for the Gulf economies. Riyadh,
in particular, has moved from being the
most conservative and backward country
in the region, as far as economic diversi-
fication is concerned, to becoming a bea-
con for many Muslim developing coun-
tries. Risen to power in 2015, the
leadership represented by King Salman
and the heir to the throne Mohammad bin
Salman, in 2016 launched the Vision
2030 program to reduce dependency
from oil revenues, diversify the economy
and develop public services like health,
education, infrastructure, leisure and
tourism.

Among the 80 grand projects linked to Vi-
sion 2030, the key one is the ambitions
project to build Neom, the city of the fu-
ture, which is going to be located in the
north west of the country, near the border
with Egypt. The plan is financed by the
public sales of 5 percent equity in oil gi-
ant Aramco, with the Initial Public Offer
scheduled for 2019. Together with the
economic reforms, Riyadh propelled a
wave of unprecedented social changes,
such as abolishing the ban on women
driving, opening cinema theaters, allow-
ing women to watch men’s football
games.

Following Riyadh’s example, neighbor-

DISRUPTION AND OPPORTUNITY

ing Kuwait and Oman also launched their
ambitious plans to relaunch their
economies and reduce dependency on
oil. The United Arab Emirates and Qatar
are a different story: they can be consid-
ered the pioneers of the economic
change in the region. The Emirates are
soon to host the Universal Exhibition in
Dubai, in 2020: the first to be held in a
Middle Eastern country. This confirms
the role of this country as a financial
center and also a key hub for new tech-
nologies. The Emirate of Abu Dhabi, the
political and oil center of the confedera-
tion, has launched a number of radical
reforms, modernizing oil giant Adnoc with
investments along the entire oil produc-
tion chain (from exploration to chemical
industry), also developing the renewable
energy industry. The Emirates have also
launched an ambitions energy renewal
plan that aims to generate 50 percent of
the energy needs from renewable
sources, with expected investments
amounting to USD 163 billion.

For many years, Qatar has been one of
the most active players on the global fi-
nancial scene, and is soon to become the
first Arab and Muslim country to host the
football World Cup in 2022. Past diversi-
fication policies are enabling Doha to sur-
vive the boycott, so much so that despite
the embargo, its trade balance achieved
a surplus of 14,7 billion riyal (USD 4 bil-
lion) in April. Bahrain has worked to come
out of its crisis in recent years, but with-
out much success, at least in the short
term. The small kingdom is not a member
of OPEC; it only produces 200 thousand
oil barrels a day and depends on the eco-
nomic support of its neighbors, particu-
larly Saudi Arabia. The International Mon-
etary fund has recently revised its 2018

The fall in crude oil prices

in the recent past has
encouraged many Gulf countries
to move towards economic
diversification.

GDP growth estimates to 1.6 percent.
However, the discovery of a new non-
conventional gas and oil field in the
Khaleej basin, announced on April 4th,
could change all that, as its reserves are
estimated to be 80 billion oil barrels and
390 billion cubic meters of gas.
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CATERINA SEMERARO

Nigeria lived the rise in crude oil prices
on international market as a shot in
the arm, as two third of its revenues de-
pend on oil exports. The crisis in the sec-
tor, which began in the second half of
2014, seriously affected the country’s
coffers, in 2016 plunging the country into
its first economic recession in about
twenty years. The crisis was exacerbated
by the increase in attacks on oil infras-
tructure in the Niger Delta, which nearly
halved production and led OPEC to ex-
empt the Abuja government from capac-
ity cuts decided in December 2016.

The rise in crude oil prices and the cease-
fire signed with the armed militias oper-
ating in the south of the country have al-
lowed Africa’s most populous country to
overcome the recession, while it remains
highly vulnerable to the volatility of oil
prices. On May 16, the Nigerian parlia-
ment approved a budget increase for
2018 of around six percent, raising the
funds available from the USD 23.8 billion
dollars announced in November to USD
25.2 billion.

Despite the measures aimed at
revitalizing the domestic market,
the Nigerian economy remains
dependent on oil profits,

as demonstrated by the huge
investments in the sector.

Despite policies introduced by the presi-
dency of Muhammadu Buhari to diversify
the economy, such as the executive order
signed this year to increase domestic
production and create jobs in the tech-
nological, scientific and engineering sec-
tors, the country remains dependent on
the oil and gas industry, as demonstrated
by significant investments made in the
sector. First of all, the project launched
with the Moroccan government was de-
signed to construct a gas pipeline in West
Africa to provide Europe with an alterna-
tive source to Algerian gas. Launched in
2016, the project was at the center of the
latest visit by the Nigerian head of state
to the Kingdom of Morocco, during which
the next steps in the construction of the
infrastructure were agreed upon.
Restoring the economy to a pre-crisis
growth rate will be the main challenge for
Buhari ahead of his standing again in the
presidential elections scheduled for
February 2019.

Added to these problems are the numer-
ous security threats in many parts of the
country, which continue to represent an
obstacle to investment in some areas of
Nigeria. In the north-east, attacks by the
Jihadist group Boko Haram continue, de-
spite the counter-offensive launched by
the Abuja government together with its
partners in the Lake Chad basin.. Ac-
cording to government estimates, attacks
by the terrorist group since 2009 have
caused over 33,000 deaths and forced
around 2.6 million people to abandon
their homes. Clashes between the army
and militia, as well as the growing
drought in the Lake Chad area, have
caused a massive migration from the
north, which is prevalently Muslim, to the
south, mostly Christian, aggravating the
clashes over access to land and water re-
sources which have been gripping the
central part of Nigeria for some time.
According to data gathered by the U.S.
project on the location of political vio-
lence in developing countries (ACLED),
almost 400 people have been killed since
January in the state of Benue in clashes
between herders, mostly ethnic Fulani
Muslims, and farmers, primarily ethnic
Bachama Christians. Inter-ethnic violence
in central and eastern Nigeria has been
taking place for years, but its political
significance has been growing in the light
of next year’s elections, with President
Buhari accused by many parties of fa-
voring Fulani herders, the ethnic group to
which he belongs.

The security situation also remains un-
stable in the south, where there continues
to be a threat from militias in the Niger
Delta area, who regularly return to
threaten the central government with new
attacks against the large amount of oil in-
frastructure in the region.

For now, in the absence of any other
prominent candidates, Buhari seems to
be the only one who can gain the ap-
proval of the ruling party.
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South Sudan has remained dependent
on Sudan, particularly as regards en-
ergy policy, since its independence was
declared on July 9, 2011. Worn down by
a bloody conflict that has forced more
than 1.8 million people to leave the coun-
try since December 2013, the “youngest
country in the world” is landlocked, a fac-
tor that Khartoum exploits. In 2013, Su-
dan imposed a tax on the Republic of
South Sudan for oil transported to Port
Sudan on the Red Sea coast. Little has
changed since then, although in 2016 a
partial revision of the agreements be-
tween the two countries led to the intro-
duction of a flexible tax that fluctuates ac-
cording to global oil prices.

The substantial lack of adequate oil in-

frastructure is another factor of subordi-
nation for South Sudan, despite the coun-
try owning 75 percent of the former uni-
tary state’s oilfields. The only existing oil
pipelines are in fact those that transport
crude oil to the north, to Port Sudan,
where oil tankers flying the South Su-
danese flag are moored, but it is Khar-
toum’s territory and under its adminis-
trative control.

The Juba government, which depends
almost entirely on oil revenues, is trying
to relaunch the country’s production and
develop refining capabilities, making the
most of its position as the main produc-
tion country in Eastern Africa. The gov-
ernment announced its aim to return to
production levels that existed prior to the
civil war of 2013 and to start selling re-
fined products to neighboring countries.
The plan provides for an increase in oil
production from the current 135 thou-
sand barrels per day (tbd) to 350 (tbd) by
the end of 2018. In order to implement
the program, Juba aims to attract more
foreign investments Among the compa-
nies involved at the moment are the
French company Total and the British
company Tullow Qil, and they intend to re-
sume development of the B1 and B2
fields.

The ambitious LAPSSET (Lamu Port-
Southern Sudan-Ethiopia Transport) pro-
ject involves the construction of an in-
frastructure corridor to connect Kenya,
Uganda, South Sudan and Ethiopia. An-
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nounced in 2009 but launched officially in
March 2012, LAPSSET includes the con-
struction of a 32-berth port in Lamu,
Kenya; a series of oil pipelines; a six-
lane highway and a railway that would
cross the northern part of Kenya to reach
Addis Ababa, in Ethiopia, Kampala in
Uganda and Juba itself. The program also
includes the construction of three inter-
national airports and three new cities.
Once completed, the LAPSSET project
would allow South Sudan to “hook” onto
the pipeline—currently under construc-
tion—that will link the city of Hoima, in
western Uganda, to the port of Tanga, on
the Tanzanian coast. The project would al-
low Juba to export its oil by circumvent-
ing Sudan and at the same time gaining
an outlet to the sea and reducing its de-
pendence on Khartoum.

Another project of strategic interest for
South Sudan is the planned construction
of a regional transport network for East
Africa, which took an important step for-
ward last year with the inauguration of
the railway connecting the Kenyan capi-
tal Nairobi to the port city of Mombasa.
This infrastructure is only the first part of
a larger project, the second stage of
which involves extending the line from the
Kenyan capital Nairobi to the city of Mal-
aba on the border with Uganda, to the
Rwandan capital Kigali and subsequently
to Juba. The work has been financed by
the Chinese government, which has a
strategic interest in developing infras-

South Sudanese President Salva
Kiir Mayardit’s efforts are aimed
at reducing the constraints
imposed by Khartoum on the
exploitation and marketing of oil.

tructure in East Africa. China is among the
countries most involved in developing the
oil industry in South Sudan and looks to
the region as a natural outlet for the so-
called Maritime Silk Road, an initiative
launched by the Chinese government in
2013 that aims to increase inter-regional
investments and trade along the historic
trade route that extends between Asia,
Europe and East Africa. Growing Chinese
influence in the region may ultimately
benefit South Sudan’s attempt to divest it-
self of its cumbersome Sudanese neigh-
bor while awaiting a solution to the civil
conflict that continues to rage in the
country.
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Outlook/New supply-side shocks can be expected

in the short term

The other Side

of U.S. Energy

Independence

Soaring unconventional production has helped
stabilize global supplies, but it has also led to

progressive American disengagement from the
Middle East, causing increased geopolitical risk

He is the President of Eurasia Group
and GZERO Media, and author

of the New York Times bestselling book,
Us vs. Them: The Failure of Globalism.

echnological advancements in un-
conventional drilling techniques,
such as hydraulic fracturing and hor-
izontal drilling, have enabled U.S.
producers to stun global oil markets
with their production output—to-
day, U.S. energy producers account
for 13 percent of global crude oil
production, nearly double their
worldwide market share a decade
ago. True, U.S. President Donald
Trump’s trade agenda has darkened
the outlook for U.S. energy pro-
ducers somewhat, as China has
threatened to limit oil imports from
the U.S.in the next round of retalia-
tory tariffs. But even countries like
China must prioritize their energy
security in today’s world, which nec-
essarily means diversifying im-
ports—thanks to technological ad-
vances, the U.S. is now an important
component of that diversified mix.
And at a time when China is on a
trajectory to overtake the U.S. econ-
omy in coming years—increasing
global political risk in new, and still
unpredictable ways—the additional
stability U.S. oil producers provide
energy markets these days is very
much welcome.

Yet those same technological shifts
that have empowered U.S. oil pro-
ducers have given rise to other
geopolitical risks that cannot be ig-
nored. With the U.S.s relatively
new-found “energy independence”
has come a gradual detachment
from the Middle East, opening the
door for others, including a more

assertive Russia (see: Syria, Iraq).
China has signaled it is more than
happy to step into the economic
void left by the U.S. in the region,
primarily through its ambitious One
Belt One Road series of infrastruc-
ture projects. But China—the only
country that can credibly claim any
type of superpower status ap-
proaching that of the U.S.—is
nowhere near as capable (not to
mention interested) in upholding
the region’s complex and oftentimes
contradictory security dynamics as
the U.S. once was.

Uncertainty of demand
and risks for producers

And then there’s the looming ques-
tion of “peak oil demand”—uncer-
tainty about when and if demand
for oil will crest (or at least grow
slower) complicates the investment
profiles of significant, long-term en-
ergy projects. Saudi Arabia, through
its Vision 2030 program, is among
the first countries to undertake com-
prehensive national reforms to re-
duce its oil dependency given such
market uncertainties. But not all
major oil-producing countries will
be able to afford such Saudi-scale
reforms, politically dangerous and
socially destabilizing by their very
nature.

A peak or even slowing in global oil
demand will have massive geopo-
litical implications, with the initial
losers being economies that are
highly tied to oil revenues and po-

litical risk. In Libya, French Presi-
dent Emmanuel Macron’s May visit
ostensibly helped push the country
closer to presidential and parlia-
mentary elections, slated to take
place by the end of the year. But on

the ground the country’s factions
continue to fight fiercely, and oil
facilities controlled by respective
sides remain prime military targets
for all involved. Libya’s oil produc-
tion and exports remain at signifi-
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cant risk of disruption and will be so
for the foreseeable future; the coun-
try will struggle to churn out more
than one million barrels per day (it
was averaging 1.6 million bpd be-
fore the war).

DISRUPTION AND OPPORTUNITY

Thousands bpd, 2016

POLITICAL STABILITY VS. OIL PRODUCTION

Source: Eurasia Group, BP statistical review
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The chart compares oil production to the political stability of some
of the main producing countries. The United States has both high

daily output and high stability.

In Nigeria, the recent announce-
ment that President Muhammadu
Buhari will again stand as a candi-
date for office is a positive sign for
the country’s ability to preserve the
recent gains in its oil sector. But as
always, concerns over Buhari’s
health remain paramount—espe-
cially given how successfully his ad-
ministration has negotiated with the
Niger Delta militants to avoid sig-
nificant production disruptions.
There are no guarantees others will
be able to replicate that success.

In Iraq, recent elections and the sur-
prise announcement of a broad
coalition government headed by
anti-American cleric Muqtada al
Sadr is unlikely to change oil policy
much, as Iraq looks set to continue
cooperating with OPEC to raise the
price of oil. But as always in Iraq,
politicians and parties are fluid,
making it particularly difficult to
pinpoint when and how the next po-
litical crisis will erupt.

For the time being, it appears the
U.S. and Saudi Arabia will have less
influence over the country’s domes-
tic politics going forward—and at a
precarious time for a country still
struggling to catch its democratic
footing.

Uncertainty over Venezuela
and Iran

Venezuela, meanwhile, has caughta
break, as the Trump administration
remains concerned that imposing
harsh sanctions against the South
American country could drive up
domestic gas prices ahead of sum-
mer driving season and November
midterm elections. But Venezuela’s
oil production output has already
taken a tumble as the country’s aging
refineries continue to be plagued by
mismanagement and disrepairs. As
the country’s economy spirals fur-
ther down and social dynamics

worsen on the back of continued hy-
perinflation and food shortages,
Venezuelan President Nicolas
Maduro’s hold on power will be
severely tested over the coming year.
That’s potentially good news for
Venezuela’s long-term political for-
tunes, but bad news for its already-
strained short-term oil production.
And of course, Iran.

Trump’s decision to withdraw the
U.S. from the Joint Comprehen-
sive Plan of Action not only directly
impacts oil markets by knocking
roughly 500,000 Iranian bpd of-
fline, but makes it more likely that
an aggrieved Iranian leadership in-
creases the intensity of its proxy
fights across the Middle East, im-
periling oil production elsewhere in
the region.

The U.S. has also made clear that
any countries that continue to do
business with Iran (as the Chinese,
Russians and Europeans have all
vowed to do) will face stiff U.S.
penalties, potentially setting up
trade showdowns with traditional
friends and foes alike this fall, when
the terms of the re-imposed sanc-
tions fully go into effect.

As much as U.S. oil producers have
helped stabilize global energy sup-
plies with a surge in U.S. uncon-
ventional production, near-term
supply-side shock risks loom over-
head as challenging geopolitical and
trade environments deteriorate fur-
ther. While geopolitically-driven
supply shocks have largely been
priced into global oil prices at the
moment, there is no guarantee they
will continue to be going forward. If
the politics of 2018 have taught us
anything, it’s that there are plenty of
political twists and turns left ahead.
The energy industry needs to be
ready.
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OPEC+/The winners and the losers

The Vienna
Compromise

In June, the alliance

of producing countries decided
to increase the output of crude
oil, against the backdrop

of a surge in prices and severe
restrictions on imports

to Venezuela and Iran,

shaken by sanctions

and economic difficulties

MARC-ANTOINE

EYL-MAZZEGA ';

uring the last OPEC meeting, on
June 23, 2018, that gathered mem-
bers of the organization and their
allies (the so-called OPEC+ alliance)
notably including Russia, a number
of interesting developments have
been reached. Unexpected declines
in production from Venezuela led to
a very large overrun of the produc-
tion reduction targets set in Novem-
ber 2016 and in a context of robust
demand growth, markets got tighter
with stock levels down. On the back-
drop of a global economic growth
projected at over 3.9 percent for
2018 by the International Monetary
Fund, oil prices have risen by more
than 50 percent in less than a year,

to keep prices up. This included
Venezuela, Algeria, Iran and Iraq.

On the other side, Russia and Saudi
Arabia were pushing to increase out-
put as both countries can produce
more and were seeking to benefit
from higher prices ahead of the
summer demand increase and to
avoid a further rise in prices. The
latest OPEC+ agreement is a com-
promise that makes the U.S., Saudi
Arabia and Russia the winners. The
elephant in the room in the Vienna
negotiations was Donald Trump,
and his concerns about high oil
prices going into the summer driv-
ing season and the November mid-
term elections, while U.S. liquids

deficit. And this comes just after the
introduction in Russia of a major fis-
cal change that will make the Russian
budget even less dependent on oil
price fluctuations. De facto, Saudi
Arabia, the U.S. and Russia are also
winners because they will be able to
progressively take market share away
from Iran and Venezuela, who will
respectively face sanctions coming
into force in November and a con-
tinued chaotic situation. Iran granted
its support to this latest agreement
despite strong reluctance as the in-
crease is within the boundaries of
the 30 November 2016 agreement.
The country’s oil revenues are al-
ready starting to be hit by the new

put demand levels at risk? Lastly, will
producers finally introduce serious
economic reforms?

OPEC's total liquids output de facto
only decreased by around 400
kb/d in 2017 versus 2016, due to the
surge in output from Libya and Iraq.
This also highlights the extent to
which the production levels chosen
as the baseline for the cut were high.
With the return of U.S. sanctions,
Iran’s 2.5 million barrels per day
(mb/d) liquids exports are expected
to decline, but it is expected that
China, India, possibly also Russia
and others, can find ways to access
most of this oil, possibly at some dis-
count. Ensuring strong discipline to

ond part of 2018 will help avoid ac-
celerating the weakening of OPEC’s
market position, which is a serious
issue for consideration.

Price growth to rescue
the weakest economies

With the exception of the dramatic
social and economic crises in
Venezuela, leading OPEC+ oil pro-
ducers have managed to navigate
through the storm of lower oil
prices. This is because the real stress
and strain period only lasted around
16 months, from January 2015 until
August 2016, when the price of oil
started moving slowly upward. Kaza-
khstan and Algeria avoided sliding
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He joined Ifri’s Centre for Energy

as a Director in September 2017. reaching $77 per barrel in May 2018.

Prior to this, he spent six years That has the potential to boost U.S.
at the International Energy Agency production further and to slow down
(IEA), notably as Russia & Sub-Saharan global oil demand growth. Produc-
Africa Programme Manager where ers without the ability to raise output
he conducted oil and gas market and/or that were hit hard by the
analyses and was responsible falling oil prices and had an interest
for institutional relations with these in cashing in as much as possible,
countries and regions. wanted to avoid a change in quotas

output is on a steady rise, fueling  wave of American sanctions con-  respect unilateral U.S. sanctions is  into economic recession but experi-
growing exports. straining its crude exports and willbe  not a given. In Venezuela, produc-  enced sluggish growth rates. Beyond
The latest agreement will see anin-  further reduced with a lower oil  tion has fallen by 700 kb/d to below  the chaotic situation in Venezuela,
crease in output by over 500 kb/d  price. Four questions remain: will 1.5 mb/d in the past 18 months and  Russia faced the longest and sharpest
butit is still unclear how this willbe  China and India continue to buy Ira-  could fall by another 300 kb/d, given  recession, while Angola, Azerbaijan,
done. Russia will be able to boost  nian oil and to what extent? What  the magnitude of its economic and  Saudi Arabia, Iraq, Iran and Nigeria
output by at least 200 kb/d as of this ~ will Iran’s geopolitical response be to  political crisis and the risk of more  also went through a year of eco-
summer, and is on track to be able to  export limitations? Will the price of ~ U.S. sanctions being introduced.  nomic recession and stagnation. An-
raise budgetary spending with no  oil stabilize or continue rising and ~ Raising OPEC+ output in the sec-  gola’s economic situation worsened —
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The sharp fall in oil prices,
which began in August 2014
(100%$/b) and bottomed out
(30%/b) at the beginning

of January 2016, led to the
OPEC+ agreement in Vienna
of November 30, 2016 to cut
production levels by

1.7 million barrels a day
from production levels

at the end of the same year.

BRENT PRICE

dramatically, yet was stabilized by
the government. However, no IMF
country support program was put in
place for any of these oil producers.
Had Saudi Arabia pursued its high-
output/low-price strategy during
one additional year and had
Venezuela’s production not col-
lapsed, several regimes would prob-
ably have been exposed to social ten-
sions, falling production and
unsustainable budget deficits, risk-
ing destabilization. A sustained pe-
riod of $30/bbl oil would probably
have created very serious macroeco-
nomic, social and financial chal-
lenges for Algeria and possibly also,
Russia, Nigeria, Angola, Azerbaijan
and Kazakhstan. Saudi Arabia itself
would have struggled to finance its
social and military spending. The
OPEC+ agreement and Venezuela’s
output collapse have certainly set a
floor to oil prices, making producers
cautiously optimistic that the worst is
behind them. For most of these
countries, the fall in oil prices and
revenues led to currency deprecia-
tion or devaluation following costly
attempts to defend the exchange rate
(with the notable exception of Alge-
ria), a move to floating currencies
(Russia, Kazakhstan), rising inflation
(due to imported inflation and mon-
etary creation), spending cuts (pri-
marily social or infrastructure spend-
ing, but also military outlays),
growing state budget deficits, a fall in
real incomes, a rise in poverty, lower
upstream capital expenditures (with
the exception of Russia), a weakened
banking sector and weaker sovereign
credit ratings. Ultimately, producers
did not drastically cut their public
spending to avoid economic and so-
cial issues, yet decided to run budget
deficits, covered by fiscal reserves
and recourse to domestic or interna-
tional bond markets. They also ben-
efited from the currency deprecia-
tion, which has softened the impact

Price in U.S. dollars

of falling oil prices, export values and
tax revenues. Russia masterminded
management of its budget deficit
thanks to its Reserve Fund, from
which it drew more than $50 billion,
as did Algeria, Kazakhstan and Azer-
baijan. Yet these countries also
tapped into strategic welfare funds
aimed at supporting infrastructure
investments or pensions for example.
Russia’s Reserve Fund was emptied,
as was Algeria’s. Azerbaijan and
Kazakhstan, by comparison, have
managed to limit excessive with-
drawals. Saudi Arabia managed to
mobilize its large reserves, which are
still far from depleted.

The stability of the political
system put to the test

No producer has faced collapse, with
the exception of Venezuela. It has
been confronted with a perfect
storm of falling investments, falling
production, soaring inflation, inse-
curity, social uprising, institutional
collapse and political turmoil. De-
spite strong backing from Russia,
Cuba and China, the country could
not contain the deepening crisis. In
the ten countries examined here,
only one electoral change occurred
which can be related to the fall in oil
prices: in Angola, the former Presi-
dent Dos Santos finally left office
after 38 years in power and the re-
cent elections brought new persons
in charge and reduced the direct in-
fluence of the Dos Santos family. It
is noteworthy that presidential elec-
tions took place in Kazakhstan in
2015 and then in Russia, Azerbaijan,
Venezuela in 2018, without any se-
rious challenge to the rulers seeking
re-election, although none of these
elections were free and fair. With
the exception of Venezuela, the cur-
rent turnaround has been strong.
No policy shift has occurred in these
countries. Social unrest has taken
place here and there, locally in Rus-

sia, Kazakhstan, Nigeria, Algeria,
and to a larger extent in Iran during
the winter of 2017-2018, but under
tight government control and with
no political impact. Last but not
least, in Saudi Arabia, a new leader
has risen to power, Crown Prince
Mohammed bin Salman. Legit-
imized by his father, he is young
(born in 1985) in a country where 25
percent of the population is less than
15. He displays vision and ambition,
but he has also been taking big risks,
both internally and externally, with
still-uncertain consequences. The
resilience of regimes has many ex-
planations. Yet, in Russia, Saudi Ara-
bia, Iran and to some extent Azer-
baijan, regimes have used their
geopolitical conflicts to strengthen
loyalty and their legitimacy. Russia
is involved in wars in Ukraine and
Syria, and has engaged in a con-
frontation with the E.U., NATO
and the U.S. Saudi Arabia is in-
volved in a war in Yemen and has
been playing up two enemies, Iran
and Qatar. Azerbaijan engaged mil-
itarily in the Karabach conflict in
spring 2016. And Iran was involved
in the fight against the ISIS terror-
ist group in Iraq and is actively en-
gaged in Syria and Lebanon in order
to “stabilize the region” and fight
terrorism. Regimes have played the
geopolitical card in order to under-
play, sideline or silence, political or
social demands, and have resorted
to repressive policies. This may
backfire as the middle class, and the
poorest can opt for the “voice” op-
tion. Yet in many cases, these coun-
tries lack a political system, or op-
position leaders, to channel political
discontent, with opposition forces
being marginalized or oppressed.

Iran, Irag and China in focus

Iran is a special case because it was
freed from sanctions when the storm
of oil prices came, and benefited

Source: Thomson Reuters

from a rapid increase of production
and exports by 1 mb/d as of autumn
2015. A major political change had
happened in 2013, when Iranians
elected a reformer as President, Has-
san Rouhani, after years of conser-
vative ruling and economic degra-
dation. After successfully reaching
the nuclear deal in 2015, he was re-
elected by a stronger majority in the
May 2017 presidential elections, in a
clear signal that Iranians supported
his economic reforms and want
change: internal liberalization and
external normalization. Supreme
leader and all-powerful cleric Ali
Khamenei had given his blessing to
these changes. Yet President Trump’s
repudiation of the 2015 nuclear deal
and the re-imposition of sanctions—
officially to negotiate a better nu-
clear deal that would go beyond
2025 and also address Iran’s ballistic
missile program as well as its ex-
panding military activities in the re-
gion, possibly with the ultimate goal
of fostering internal divisions and
tensions and provoking a regime
change—is hazardous and danger-
ous. The country is deeply marked
by a sentiment of injustice following
the hyper-violent Iran-Iraq war. It
is a proud nation that can be ex-
pected to unite when facing other
injustices. The economy is much less
dependent on oil than usually as-
sumed, whereas financial sanctions,
trade restrictions and lack of invest-
ments are more problematic. The
regime has proven remarkably re-
silient since 1979 and against this
backdrop, the hardliners may well
become more aggressive, whereas
the reformers may be increasingly
weakened and marginalized, with av-
erage Iranians left hostage, and help-
less, in a wider geopolitical conflict
and internal power struggles. Iran
could well leave the nuclear agree-
ment altogether, opening the way
for further confrontations, if not

In terms of the development
of oil production, the United
States will witness growth
of +1.4 kb/d in 2018 and

a total of 3.7 kb/d by 2023.
Within the same year, the
total supply of non-OPEC
should grow by 5.2 kb/d.

Il ESTIMATE OF THE VARIATION
IN TOTAL LIQUIDS
PRODUCTION
2017/2016 IN KBD

wars, that will leave no winners.
Iraq has faced the triple storm of
falling prices, the fight against ISIS
and severe tensions with the Kur-
dish Regional Government (KRG),
which culminated with the referen-
dum for independence and the re-
taking of key oil fields controlled by
the Kurds by the central govern-
ment’s army. The country is on the
path to overcoming these challenges
and its stabilization, reconstruction
and pacification will be helped by
higher oil prices and production.
Nonetheless, the country will have to
address urgently critical challenges:
diversifying its economy, developing
its agricultural sector, reforming its
institutions, combating corruption,
and attracting investment. These
challenges will be very hard to ad-
dress and it will take strong and cred-
ible leadership and responsible be-
havior by foreign powers to succeed.
China in many aspects was a key
backer of several weakened oil pro-
ducers: it made inroads or provided
investments or credit to Russia and
Venezuela notably (to state or private
stakeholders). Yet the crisis is ex-
pected to have a structural impact
on China’s overseas strategy: Angola
and Venezuela turned into poisoned
debtors so that China’s generous
credit lines in return for future oil
supplies and infrastructural develop-
ment may be reconsidered in future.
However, China is expected to be
the key winner from the new con-
frontation with Iran at the expense of
Western interests and companies,
leaving Iran no choice but to go East,
towards India and China. The other
unfolding geopolitical changes are
Russia’s engagement with Saudi Ara-
bia, which is only an oil alliance so far
but has the potential to widen, and a
major question mark over China’s
role in the Middle East, given its sig-
nificant imports of Saudi, Iragi and
Iranian oil.
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National oil companies reduced
their capital expenditures and
drilling operations (with exceptions
in Russia, due to the ruble’s depreci-
ation and flexible taxation), and
moved to prepayments or managed
to issue bonds. Traders such as Vitol,
Trafigura and Glencore have cer-
tainly strengthened their positions
in becoming creditors to several na-
tional oil companies. So did China
and Russia, yet with unsatisfactory
results. Nonetheless, major invest-
ments have been sanctioned, mainly
in partnership with foreign compa-
nies: for example, in Azerbaijan
(ACG-BP) or Kazakhstan (Tengiz-
Chevron). Others were pushed back
and oil exploration efforts delayed, as
in Russia’s Arctic, which is marked
by high costs and technological con-
straints following sanctions. In Al-
geria, a February 2016 energy policy
meeting laid out priorities for struc-
tural reforms, but was not imple-
mented. Investment friendly amend-
ments to the hydrocarbon law are
being worked out, with no certainty
over timing and content. Privatiza-
tion and asset divestment have taken
place or are being planned in several
producer nations, directly in the oil
sector or in the overall economy. In
Russia (19.5 percent of Rosneft), in
Saudi Arabia (5 percent of Aramco
now pushed back to 2019), in An-
gola, in Kazakhstan (KazMunaiGas).
Iraq is planning to establish a state-
owned oil company. Algeria’s up-
stream sector requires large foreign
investment and technology, yet no
change is expected until the 2019
presidential election.

A worrying alarm bell

for a fall in prices

The storm of lower oil prices left
these oil producers weakened and

EVOLUTION OF LIQUIDS PRODUCTION
FROM LEADING GLOBAL PRODUCERS

Source: IEA, Market Report Series: 2018 Oil — Analysis and Forecasts to 2023, March 2018

their ability to navigate another sim-
ilar storm will be largely diminished.
If prices fall again, they will have lost
their fiscal reserves and buffers to
resist. Their ability to develop suffi-
cient financial reserves again is un-
certain. Their longer term develop-
ment is at risk: Russia, Azerbaijan,
Kazakhstan face a weak banking sec-
tor and have tapped into their strate-
gic pension and infrastructure funds.
Budgets were curtailed everywhere.
Poverty has increased in Russia,
Venezuela and Kazakhstan. In Alge-
ria and in Russia, the middle class has
been hit. Combined with high un-
employment, especially in rural ar-
eas, and a very young and growing
population, this could lead to ten-
sions in Algeria unless structural re-
forms address these issues. All these
regimes have fossil fuel dominated
energy and power generation mixes,
which limit their oil and gas exports,
represent a subsidy burden and ham-
per their economic diversification.
The ability of these regimes to di-
versify their economies and energy
mix and invest in alternative, low
carbon electricity supplies appears
weakened. On the one hand, they
have a chance to benefit from the
falling deployment costs of solar and
wind power, and could reap the large
benefits of energy efficiency invest-
ments. Energy subsidies have indeed
been reduced in Iran and Saudi Ara-
bia. Angola and Nigeria have intro-
duced several important reforms,
and Kazakhstan has been pursuing
the attempt to increase the share of
private investments in its economy.
On the other hand, the oil rent sys-
tem itself is unlikely to be changed
because many of these countries are
involved in wars and larger geopo-
litical tensions (Russia, Iran and
Saudi Arabia), face sanctions or the
threat of sanctions (Russia, Iran and
Venezuela) and are exposed to so-
cial instability, institutional weak-

nesses and insecurity (Nigeria, An-
gola, Venezuela and Iraq). Their en-
ergy sectors are dominated by state-
owned companies (with the
exception of Iraq), which can deliver
large projects if they have access to
finance. But they cannot change a
country’s energy governance and sys-
tem marked by inefficiencies and
corporate governance challenges
(Russia, Iran, Venezuela, Nigeria,
Angola and Algeria). With renewed
sanctions, Iran’s economy of resis-
tance may well be perpetrated fur-
ther. Priorities may be elsewhere:
Saudi Arabia has just raised its mili-
tary spending by 10 percent. Yet
among all these countries, Saudi
Arabia’s Vision 2030 plan unveiled in
April 2016 clearly stands out as one
of the boldest and most realistic pro-
grams to diversify an economy. But it
can only succeed if the society be-
comes more inclusive and if the
country reduces its geopolitical ex-
posure. Algeria also has a large, un-
tapped potential to diversify its en-
ergy and electricity mix and reform
its economy, but this will depend on
political will, a change in govern-
ment and in the governance of state-
owned enterprises, as well as the
ability to attract more foreign and
private investments.
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Text extracted from the Report: Navigating the storm: “OPEC +"
producers facing lower oil prices” (Ifri Center for Energy, 2018)
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we DISRUPTION AND OPPORTUNITY

Falling oil production, billions
claimed by creditor countries,
weak infrastructure and the threat
of U.S. sanctions make any attempt
at a recovery unlikely to succeed

Latin America/A giant waiting to take off

All the Faces of the Continent

Production is falling so fast that it has
become a major geopolitical risk for
the oil market. Since the Venezuelan
economy depends on oil exports for
more than 90 percent of foreign ex-
change, the production collapse is
worsening what already is the worst
economic depression in Latin Amer-
ica’s recorded history. The country is
in hyperinflation, and the meltdown
has produced a massive humanitari-
an and refugee crisis in the region.
More than two million Venezuelans
have emigrated in the last two years.
Nicolas Maduro’s “reelection” was
considered illegitimate by most of the

Split between
development pressures
and old weaknesses,
the region offers

a fragmented economic
and social landscape.
The worsening of

the Venezuelan crisis,
the consequences

)

- g He is Fellow in Latin American Energy Western Hemisphere and Europe,
of which weigh on Policy at the Baker Institute for Public and the U.S. and other Western
the entire world energy Policy at Rice University in Houston; countries are tightening sanctions

" Non-Resident Fellow at the Center against Venezuela. The implosion will
SeC’[OF, contrasts with on Global Energy Policy at Columbia likely continue unabated unless a
University in New York City; and political transition occurs.
the aﬁempt by d QI’OUDI Founding Director and Professor , ,
of countries to modernize of the Center on Energy and The figures that point
the Environment at ISEA in Caracas. to a deep crisis

their governance
systems, breaking up old

When Hugo Chavez came to power
in 1998, oil production was close to 3.5
million barrels per day (mbd). When

president Maduro was first elected in

monopolies and opening
i April 2013, oil production was close to
up to investors able 2.7 mbd; when he was “reelected” in

to exploit their enormous  —— e ) BRI IITSG 1 M e : May 2018, production was at half that
untapped Fesources o L A : o N2 B8 level, about 1.36 mbd. The collapse has

rapidly accelerated; in fact, most of the
decline (about 1.25 mbd) has oc-
curred in the last two years. Produc-
tion operated solely by PDVSA, the
national oil company, has been falling
faster and it is currently estimated at
600 thousand barrels per day (tbd),
whereas in 2016 it was around 1.5 —
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mbd, and 3.1 mbd in 1998. Production
operated by joint-ventures with foreign
partners has also been falling recent-
ly, but less sharply, to about 750 thd,
from around 1.1 mbd in 2016. Even
the production operated by the Rus-
sian and Chinese national oil compa-
nies has recently been falling, even
though these companies have provid-
ed significant financing to PDVSA.
The collapse in conventional pro-
duction has been more significant, but
recently extra-heavy production has
also been falling. Close to 60 percent
of total production, about 800 thd, is
of extra-heavy oil, and the country is
importing close to 125 tbd of diluents
to blend and re-export the diluted
crude oil. The heavy oil is sold at a dis-
count with respect to lighter oil and the
profit margins it generates are gener-
ally smaller.

A spiral that could prove
lethal

Less than half of PDVSA’ total pro-
duction, about 550 thd, generates cash
flow. More than 350 tbd are con-
sumed in the subsidized domestic
market at a massive loss; more than
400 tbd are committed to repay debts
with Russia, China, and other cred-
itors; and around 50 tbd are sold sub-
sidized to Cuba. The cash flow col-
lapse has resulted in an investment
meltdown, generating a death spiral.
Oil rigs in operation have fallen to 28
in May 2018, a level not seen since the
massive oil strike of 2003, less than
half the levels in 2014-2016, and less
than a quarter the levels reached
when production peaked in the 1990s.
Moreover, rig productivity is about a
third of what it was then. PDVSA is
estimated to owe more than USD 15
billion to service companies and part-
ners, on top of more than USD 40 bil-
lion in financial debt. Except for
debt to Rosneft, the Russian nation-
al oil company, which appears to be
current, PDVSA has defaulted on ev-
eryone else. Until recently with mi-
nor exceptions, creditors have been
patient and have not sued to collect,
but patience is starting to dwindle.
Venezuela and PDVSA entered se-
lective default on some bonds in late
2017, and full blown default is likely
in 2018. Bond-holders are organizing
to develop a legal strategy to collect,
and some contractors and clients re-
cently began to take legal actions for
contract breach, and the bad news
does not end there. Recently, Cono-
coPhillips was awarded USD 2.04 bil-
lion from PDVSA, by an arbitration
tribunal of the International Cham-
ber of Commerce, in compensation
for the 2007 expropriation of their as-
sets in Venezuela. They quickly
moved to get injunctions to seize
PDVSAS assets and cargoes in the
Dutch Caribbean islands. As a result,
more than 20 percent of Venezuelan

o
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exports have been hindered as
PDVSA stopped sending tankers to
those facilities and there were close to
80 tankers in Venezuelan waters in late
May, a massive accumulated inventory
backlog. By early June some produc-
tion had to be shut-down when they
ran out of storage. Reuters reported
that Venezuelan exports declined to
765 thd in the first half of June, ver-
sus 1.13 mbd in May. This type of le-
gal trouble is likely to increase when
defaulted creditors also attempt to
seize assets, cargoes, and revenue
streams. CITGO, PDVSAS refining
subsidiary in the U.S. is a likely tar-
get of litigation.

The international weight

of sanctions

The U.S. government imposed fi-
nancial sanctions on Venezuela and
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PDVSA, limiting their capacity to is-
sue, restructure or refinance debts, sell
assets, including receivables, or obtain
dividends from CITGO. Sanctions
have made it harder for PDVSA to
buy diluents in the U.S. without
paying in cash, obtain letters of cred-
it, or accumulate arrears with service
companies. Sanctions also imply that
any macroeconomic adjustment pro-
gram with debt renegotiation would
require U.S. support. The U.S. has
refrained yet from imposing oil sanc-
tions, neither limiting the export of
diluents and refined products nor
banning oil imports from Venezuela.
Even though U.S. officials have an-
nounced that these sanctions are still
on the table, it appears unlikely that
they will be implemented, especial-
ly the import ban. The Venezuelan oil
industry is imploding without these
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sanctions, so why would they accept
the blame for collapse and further dis-
turb the world oil markets, especial-
ly when there are other priorites like
the Iranian sanctions?

The domestic market

Although the domestic market, cur-
rently below 400 tbd, has collapsed
to less than half what it was at its
peak, largely matching the collapse
in GDP, it still represents a massive
loss for PDVSA. Transport fuels
and energy in general are provided
for “free,” not even covering distri-
bution costs. Domestic refineries
are operating at less than a third of
their capacity, and Venezuela has
been increasingly importing products
for the domestic market. Domestic
refinery output in early June was be-
low 500 tbhd, 144 tbd less than a year

NETHERLANDS ANTILLES

TOTAL IMPORT
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ago and smuggling to neighboring
countries is widespread. Unless the
country removes energy subsidies, at
the pace that production is falling it
might need to ration energy con-
sumption to maintain a surplus for
exports.

It’s a fight for survival now

The catastrophic socioeconomic sit-
uation, the growth collapse, hyper-
inflation, rising poverty, rampant
crime, and hunger, is also taking its
toll on the oil industry. Real wages, in-
cluding those for the “privileged” oil
workers, have collapsed. Workers
are not showing up to work, blaming
lack of transportation and PDVSA’
inability to provide them with food,
uniforms, and safe working condi-
tions. Those who can, including
some of the best engineers, are leav-

ing the country, and by union esti-
mates more than 20 thousand em-
ployees have quit during the last
year. The theft of equipment, which
was already problematic, has become
one of the major impediments for op-
erations. From wires, to spare parts,
to multimillion dollar equipment,
everything seems to be up for grabs.
Workers have even faced armed rob-
beries inside industry facilities. Cor-
ruption is also widespread, not only
inflating costs but delaying the exe-
cution of even the simplest tasks. In
2017, the Maduro administration
launched an anti-corruption drive,
which has been widely perceived as a
politically-driven purge of rival po-
litical factions. As a result, the last
three CEOs of PDVSA were indict-
ed, as well as more than a hundred ex-
ecutives. The already thin bench of

SINGAPORE
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experienced professionals is now al-
most completely depleted. Maduro’s
“solution” was to militarize the oil in-
dustry. A National Guard Major
General with no relevant experience
was appointed Oil Minister and
PDVSA CEO. The results have
proved disastrous, with significant
managerial and policy mistakes wors-
ening an already calamitous situation.

The remote possibility
of a recovery plan

In June, the government announced
a “plan” to increase production by one
million barrels per day in one year.
The stated goal is the reactivation of
close to a thousand inactive wells us-
ing service contracts. Details are
murky, but it appears that the con-
tractors are supposed to recover costs
with the new barrels of production
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and receive a premium for the addi-
tional barrels added over a baseline.
Similar proposals have been an-
nounced in the past with no concrete
achievements, and this time is unlikely
to produce better results. The cash
situation is worse, and the company
lacks the human resources to properly
supervise such a program. The gov-
ernment changed the law to give the
oil minister full powers to sign and
modify contracts without the current
required approval by the opposi-
tion-controlled legislature. This
might provide an opportunity for de-
veloping some “creative” structures to
guarantee payments to COntractors in
ways not possible before. But as
would be expected, given the disap-
pointing historical record, there is
skepticism about PDVSASs ability to
implement the plan. >
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VENEZUELA AVERAGE ANNUAL CRUDE OIL PRODUCTION

Million barrels per day

Source: EIA
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The uncertainties
of the global market

Because of the production collapse,
Venezuela is over-complying with
OPEC cuts by more than 700 per-
cent. That has helped attain OPEC’s
goal of reducing surplus invento-
ries, tightening world oil markets and
putting upward pressure on the price
of oil. Moreover, Venezuela is unlikely
to reverse that decline any time soon.
The Venezuela situation, combined
with the U.S. announcement of re-
newed sanctions on Iran, forced
OPEC to revise the production
agreement with Russia and other
non-OPEC countries. The Venezue-
lan heavy-oil production decline,
combined with Mexico’s, has been dis-
ruptive for the supply of heavy oil to
U.S. Gulf Coast (USGC) refineries.
These refineries were designed for a
heavy oil diet, and they have been left
searching for alternative supplies.
According to Platts, USGC imports
of Venezuelan heavy crude averaged
249 tbd in the first five months of
2018, down from 530 tbd in the

| | |
2016 2017 2018

same period of 2017 and 659 tbd in
2016. Canadian crude exports to the
USGC area have increased from 336
tbd in January to 530 tbd in June, but
the lack of sufficient transportation in-
frastructure limits Canada’s capacity
to cover the supply gap. Until the
Keystone XL pipeline is built, bring-
ing about 800 tbd of Canadian oil
sands directly to the USGC, heavy oil
imports from the Middle East, par-
ticularly Iraq, would have to in-
crease. 1o be sure, Venezuela has in-
centives to export to the U.S. as
much of its dwindling production as
possible because it is its most prof-
itable market and the only one that
generates significant cash. In contrast,
most exports to Asia and especially to
China, are committed to repaying
debts. In fact, CSIS reports that
since March, exports to China have
declined, while a larger share of ex-
ports was sent to USGC and India.
However, the reality of Venezuela’s
production collapse, combined with
the difficulties of obtaining diluents
and the disruptive effect of financial

sanctions, make it likely that there will
be an increasing scarcity of heavy oil
in the USGC. As a result, price
spreads between light and heavy
crudes would continue to decline, po-
tentially reducing the profitability of
U.S. refiners. Reuters recently re-
ported that Venezuela was not ful-
filling most of its contractual com-
mitments with clients. In April, con-
tractual supply commitments with
U.S. clients were around 600 tbd and
PDVSA did not even comply with
half that amount. Contractual com-
mitments with India and China were
also partially unfulfilled, and only
commitments with Russia were hon-
ored. Particularly surprising is the fact
that Venezuela was reported to be
buying oil from third parties to ful-
fill its subsidized oil commitments to
Cuba, a very costly decision that can
only be explained by political con-
siderations.

Two widely divergent paths

Looking forward, the regime and the
Venezuelan oil industry face two dra-
matically divergent paths. The first
one requires a macroeconomic stabi-
lization program with debt restruc-
turing and the support of the IMF
and the international community. It
also requires massive foreign invest-
ment in the oil industry. To increase
production by an average of about
200 tbd per year, Venezuela would
need to invest an average of close to
USD 20 billion per year for a decade,
and the Venezuelan government will
only be able to fund a small fraction
of that amount. The opening to for-
eign investment would require an oil
reform that provides institutional and
contractual credibility. Such a path
would be unthinkable without the
cooperation of the U.S. and other
Western countries, lifting sanctions
in exchange for significant steps to-
wards reestablishing constitutional
democracy. Without such a plan, it
appears close to impossible to stop
hyperinflation, resume economic
growth and recover oil production.
Of course, there are no signs that the
regime would be willing to negotiate
such a deal, one which would weaken
their grip on power.

The remaining path is one in which
oil production continues to decline;
Venezuelan creditors corner the
country, seizing assets, cargoes and
revenue flows; Western companies
have a declining role in the oil sector;
Russia and China increasingly man-
age Venezuela’s oil exports and re-
luctantly become the largest opera-
tors in the declining oil industry; the
country becomes highly politically
isolated; and the massive exodus of
emigrants from the region contin-
ues. There does not seem to be too
much space for a middle ground.
Perhaps a large increase in the price

of oil could make the second sce-
nario less dramatic. Even a transition
within the regime, which could be
seen favorably by some of its key al-
lies, would require moving towards
the first path if the second is to be
avoided.

The question then is can the second
path be politically sustainable? It
seems implausible, but it cannot be
discarded. The electoral route has
been closed, military conspiracies
against Maduro have been forcefully
squashed in the last few months, and
international pressures seem to have
had limited effect on the regime.
Thus, the future of Venezuela and its
oil industry look grim.

Where is the bottom?

Undl about a year ago the production
of joint-ventures had proved more re-
silient than PDVSA5. Also, the extra-
heavy oil production, with little geo-
logical risks, had partly compensated
for the abrupt decline in convention-
al oil fields. As a result, the expecta-
tion was that the production decline
will slowdown and automatically
reach a certain level, e.g., 800-900 tbd,
close to the joint ventures’ and
Orinoco Belts “sustainable produc-
tion” levels. However, the last year has
put some of these assumptions to test.
"The joint ventures’ output is declin-
ing fast and the infrastructure to in-
crease the diluted extra-heavy has
not been developed. All the problems
described above, with human re-
sources, theft, sanctions, injunctions
and other issues do not seem to have
an end in sight. Thus, some analysts
have begun making apocalyptic pre-
dictions: that Venezuela would be-
come a net importer of oil in 2019,
that Venezuela’s refineries would op-
erate mostly with imported oil, that
Venezuela would have to retire from
OPEC. The problem with those pro-
jections is that if Venezuela does not
export, it cannot import anything. So,
the country simply cannot become a
net importer of oil. Thus, we can ex-
pect that the government would have
to do everything they can to maintain
some exports and some cash flow. It
is a matter of survival. It appears un-
likely that they would be able to sta-
bilize production, much less revert the
decline, but they may be able to slow
it down and reduce domestic con-
sumption further to allow more ex-
ports. At the current pace of decline,
production could reach the one mil-
lion barrels per day threshold before
the end of 2018. In fact, production
in June is likely to fall significantly
more than the average during the last
year. It s less clear where the “bottom”
production level is. Everything points
south, but the government must re-
act or else it will also implode.
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gainst the backdrop of extensive dis-
satisfaction with mainstream politics,
wide-ranging corruption probes and
an uptick in violence, Latin America
is experiencing a wave of presidential
elections which could lead to mo-
mentous political change. A recent re-
versal of the pink tide—as the surge
in left-leaning administrations in the
2000s is commonly known—brought
to power a series of business-friend-
ly governments that courted inter-
national investors and introduced
more flexible regulations for the oil
and gas sector. Nevertheless, pressed
by the end of the commodities boom
and a deteriorating international en-
vironment, some of these govern-
ments failed to deliver on many
promises—including renewed eco-
nomic growth—and address some of
the country’s most pressing problems.
As a result, Latin American voters to-
day seem to be less driven by ideol-
ogy or party affiliation and more by

DISRUPTION AND OPPORTUNITY

Welcome to the South

Venezuela aside, the results of elections held across the region
suggest that future governments will adopt a more welcoming
approach to a foreign presence in the energy sector
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their frustration with particular issues
such as corruption and violence,
which helps explain the comeback of
populist rhetoric and the rise of out-
sider candidates promising to clean up
politics and stand up to organized
crime. While this uncertain context
increases the political risk for oil
companies, several elements suggest
that the region is not yet on the verge
of dramatic changes to recent liber-
alizing energy reforms. Apart from
Venezuela, most will see their elec-
tions play out under democratic in-
stitutions and an adverse economic
environment that will compel candi-
dates to maintain their countries at-
tractiveness to international investors,
even if they do not openly admit it on
the campaign trail.

The risk of a new energy
“nationalization” in Mexico
Nowhere in Latin America are elec-
tion-related fears more strongly felt
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than in Mexico, which elected its
first leftist president in decades in
the July 1, 2018 elections. Andrés
Manuel Lépez Obrador (AMLO) is
a polarizing figure in Mexican poli-
tics, and his victory comes on the
back of widespread disillusionment
with establishment political parties,
which also resulted in AMLO’s Na-
tional Regeneration Movement
(Morena) becoming the largest party
in both houses of Congress. He ran
on a strong anti-corruption plat-
form, taking advantage of major
bribery scandals affecting the cur-
rent administration, President En-
rique Pefia Nieto and his Institu-
tional Revolutionary Party (PRI),
which has dominated Mexican poli-
tics for most of the past century.
AMLO’ upcoming presidency has
raised many eyebrows in the business
sector, as his rhetoric is often pop-
ulist and rooted in resource nation-

alism. Energy remains a galvanizing %
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Doors open
to foreigners

’ Gulf fields
of Mexico « Agencia Nacional de
MEXICO CUBA Hidrocarburos (ANH): bid
4 % deadline extended for
BELIZE ::nul-(San Jacinto 2017
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HONDURAS .
ﬁ Caribbean Sea
GUATEMALA v NICARAGUA
TRINIDAD
/cosm RICA AND TOBAGO
VENEZUELA
Comision Nacional de PANAMA
Hidrocarburos (CNH) v GUYANA
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- CNH-R03-L03/2018 -
Deadline September 27,
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* CNH-R03-L02/2018 - 37 ECUADOR GUYANA

blocks - Deadline
September 27, 2018

e Sureste and Veracruz
basins - CNH-A6-7
Asignaciones/2018 -
bids for seven contracts —
Deadline September 27,
2018

‘MAIN BASINS

[ EXPECTED BIDS
[ MAIN CURRENT BIDS

The radical energy reforms
that have affected many
Latin American countries
in recent years, which

will have to be confirmed
by the new executives,
have led to many foreign
companies entering these
markets through the granting
of concessions for the
exploitation of the fields.
The map shows which

of these operations took
place in 2018.
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o Ministry of Energy has
announced new bidding
blocks for 2018

¢ Uruguayan government
considering plans to
auction 17 offshore blocks
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Source: IHS

e Government of Argentina
has provided updates on
Offshore Round 1

topic in Mexican politics and adopt-
ing a more nationalistic stance can be
an effective strategy to garner votes.
AMLO has implied in the past that
he would roll back the successful en-
ergy reform enacted by Pefia Nieto
in 2013, which ended state-owned
Petréleos Mexicanos (PEMEX)’s
monopoly in the oil and gas sector
and opened the industry to foreign
investment. AMLO’s probable pick
for energy minister, Rocio Nahle,
stated in February that the future
administration would halt new auc-
tions, and oil contracts would be put
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under scrutiny. Since then he has
walked back this uncompromising
stance, adopting a more conciliatory
tone towards the business sector. On
April 4, he issued an open letter to
appease investors, stating that he will
not confiscate assets or unduly re-
verse agreements.

AMLO has pledged to increase eco-
nomic growth, which he concludes
can only be achieved through an
open market and pro-investment
stance. AMLO’ experience as mayor
of Mexico City indicates that he val-
ues the private sector and interna-

tional capital as important drivers
for local development. Furthermore,
Mexico has consolidated democratic
institutions—if flawed ones—that
guarantee checks and balances in the
political sphere and ensure the sta-
bility of the current regulatory
framework of the oil industry. More-
over, in the unlikely event of a radi-
calization of AMLO during his pres-
idency, he would require a super-
majority of two-thirds in Congress
to scrap the energy reform, which is
enshrined in the country’s constitu-
tion, creating a major deterrent

against its reversal. As a result, the
main impact of an AMLO adminis-
tration to energy policymaking is ex-
pected to be associated with his an-
ticorruption agenda. His campaign
platform indicates his administration
will make efforts to increase the sec-
tor’s transparency by providing more
publicity to contracts and adjudica-
tion processes. This is likely to lead
to an enhanced scrutiny over the
links between the public and the pri-
vate sector, ultimately reducing in-
tegrity risks for businesses. On the
other hand, this revamping of regu-

latory processes might reduce the
pace of auctions and oil exploration
projects during his first year in office.

Venezuela: a strenuous path
to recovery

With the largest confirmed oil re-
serves in the world, Venezuela’s oil
industry has been significantly im-
pacted by the country’s political and
economic turmoil. Unlike its neigh-
bors, there is little uncertainty re-
garding the government’s stance to-
wards the oil sector, which will
continue to be marked by an explo-
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sive cocktail of nationalism, cronyism
and a generally hostile attitude to-
wards the private sector. Reelected
last May for another six-year term af-
ter widely disputed elections, Presi-
dent Nicolds Maduro has expressed
his intention to revive the country’s
economy, restore the operational ca-
pacity of state-owned Petréleos de
Venezuela (PDVSA) and turn
around the plummeting oil output,
which has declined by 60 percent
since June 2016. The ongoing eco-
nomic crisis and the hurdles created
by U.S.-imposed sanctions, however,
will hinder the government’s ability
to finance infrastructure investments,
suggesting that output figures will
likely continue to decline this year.
According to the U.S. Energy Infor-
mation Administration (EIA), the
number of active rigs in the country
fell from 70 to 35 from the first quar-
ter of 2016 to April 2018. Despite
the president’s rhetoric, on June 22
oil minister and PDVSA head
Manuel Quevedo indicated that
achieving Maduro’s production-
boosting goals would be “very chal-
lenging” for PDVSA. The company
mirrors the vicious financial cycle
currently affecting the country: to
maintain its production pace,
PDVSA deeply relies on interna-
tional oil services companies which,
due to systematical non-payment and
Venezuela’s overall risk outlook, are
scaling back their operations. With-
out these foreign operators, PDVSAs
production capabilities are further
diminished, and the cycle continues
unabated. Mismanagement and cor-

ruption within PDVSA and other
governmental energy entities will
contribute to further the deteriora-
tion of the local oil industry. Maduro
reaffirmed that the military will con-
tinue to run the sector, a move meant
to cement its loyalty—and which sig-
nals a radicalization of his leftist,
anti-business regulatory policies to
cling to power. It also indicates that
turning around the oil decline is not
a priority. Military rule will mean
more graft within PDVSA, as well as
a continued lack of knowhow and
defective decision making for the
foreseeable future. This will mean
an increasingly inhospitable business
climate, where companies will face a
high risk of expropriation of assets
and arrest of key staff members at a
moment’s notice.

Colombia: Duque’s new
openness

On June 17, right-wing Ivin Duque
of the Democratic Center (CD) won
the second-round run-off by a com-
fortable margin and was elected to
succeed current president Juan
Manuel Santos. Unlike the ambigu-
ous scenario in Mexico, Duque’s pol-
icy towards the oil industry is un-
equivocally positive and supportive
of foreign investment. He has
promised a business-friendly agenda
and economic reforms, such as the
simplification of tax policy and a
tightening of fiscal spending. He
plans to promote infrastructure de-
velopment through the existing in-
vestment framework and has said the
country needs to take advantage of

its extractive resources and attract
foreign direct investment in oil, gas
and mining.

With dwindling oil reserves (the
Ministry of Mines and Energy esti-
mates current reserves to last for 5.7
years), Duque hopes to increase the
sector’s efficiency by promoting the
use of technology and has overtly
supported fracking to increase
Colombia’s reserves, although this
remains a controversial topic that
could raise significant social resis-
tance. Duque has also espoused
some of the oil industry’s claims to
improve the sector’s regulatory
framework, particularly with regard
to the current opaque environmen-
tal licensing process and the popular
consultation mechanisms through
which local communities can vote to
approve extractive projects. These
referenda have been one of the main
obstacles holding back the develop-
ment of the oil industry in the coun-
try; they also are a consistent source
of conflict between local communi-
ties and businesses, as well as tension
between the local and central gov-
ernments. During his campaign,
Duque repeatedly criticized the ex-
isting rules and expressed his inten-
tion to limit the binding force con-
sultations enjoy to effectively block
extractive projects. That said, the so-
cial component is expected to re-
main a pressing issue for businesses
in Colombia—particularly for those
operating in rural areas. Duque’s aim
to increase the number of oil pro-
jects, compounded by his controver-
sial plan to curtail the power com-

THE COLOMBIAN CHANGE

On June 17, 2018, lvan Duque,
of the Democratic Center, was
elected president of Colombia,
beating the radical left candidate
Gustavo Petro Urrego in the
second round.

munities currently possess, is likely
to generate further backlash from
local populations. The security com-
ponent is also likely to be affected by
Duque’s election as he vouched to
implement controversial modifica-
tions to the historic peace agreement
signed by Santos with the former
Revolutionary Armed Forces of
Colombia (FARC) in 2016. An im-
mediate return to conflict is unlikely,
but the security environment is likely
to worsen in the medium term.
Moreover, the ongoing peace pro-
cess with the National Liberation
Army (ELN) guerrilla group will de-
pend on the group’s willingness for a
unilateral ceasefire, which is unlikely
to take place. The ELN regularly
perpetrates targeted attacks against
oil and energy infrastructures, a
strategy which is expected to con-
tinue as the Duque administration
will adopt a more intransigent stance
regarding ongoing negotiations.

Brazil: clearer rules for the oil
industry

Few sectors have benefited more
from the administration of President
Michel Temer than the oil industry.
After taking office in August 2016
following the impeachment of his
predecessor, Dilma Rousseff, Temer
quickly undertook a series of mea-
sures to roll back Rousseff’s inter-
ventionist policies, addressing most
demands raised by oil and gas com-
panies. These have included the end
of the mandatory stake in pre-salt
fields assigned to national oil com-
pany Petrobras, reduced local con-
tent requirements, and a steady cal-
endar of bidding rounds. Temer has
also established clearer rules for uni-
tization processes and extended the
special customs regime for the sector
(known as Repetro), which was set to
expire in 2019. Decreased regula-
tory risks have substantially im-
proved the outlook for the oil sector
and companies responded accord-
ingly. Over the last two years, the
government conducted six bidding
rounds which generated a total of
BRL 21 billion (USD 5.4 billion) in
signature bonuses. Another auction
of pre-salt blocks, scheduled for
September, is expected to raise a fur-

ther BRL 6.8 billion (USD 1.7 bil-
lion). Brazil will experience a closely
contested and highly fragmented
presidential election in October, held
against the backdrop of the impris-
onment of former president Luiz In-
dcio Lula da Silva, who is all but cer-
tain to be barred from running, and
widespread dissatisfaction with the
political class as a result of the Car
Wash corruption probe.

Despite sluggish growth, economic
matters will not play a prominent
role in the campaign, which will be
dominated by topics such as corrup-
tion and growing insecurity. There-
fore, current uncertainties about the
fate of Temer’s energy reforms will
continue, as the campaign platforms
of most candidates remain vague on
the matter. The frontrunner, far-
right lawmaker Jair Bolsonaro, has
traditionally espoused a nationalistic
economic model, but has recently
adopted a pro-market rhetoric. His
ambiguous positions, however, make
it hard to decipher what the eco-
nomic agenda of his administration
would look like. He is followed by
left-leaning Ciro Gomes, who is the
candidate most overtly opposed to
"Temer’s energy reforms. Gomes has
repeatedly declared he would expro-
priate the oil blocks recently auc-
tioned by the government and has
defended the strategic role of Petro-
bras in controlling fuel prices. The
debate about political interference
in Petrobras regained momentum
after the Temer administration de-
cided to walk back its policy to not
subsidize fuel prices, a key element
of the company’s successful restruc-
turing plan. While the issue has lit-
tle impact over upstream activities, it
may indicate a candidate’s predispo-
sition to intervene in the energy sec-
tor. Despite these uncertainties, a
U-turn in the country’s policies to-
wards the oil industry remains un-
likely, regardless of who is elected.
Given that no candidate will secure
an absolute majority in the first
round, the electoral race will be de-
cided on a second-round run-off.
Precedent from previous elections
(as well as from other countries)
strongly suggests that centrist politi-
cians have an advantage in run-off
votes, and that more extremist can-
didates, such as Bolsonaro and
Gomes, will be forced to moderate
their policy agendas to secure the
support of undecided voters. Fur-
thermore, no candidate is expected
to retain a majority in congress,
which will limit the next president’s
capability to undo the energy re-
form. Finally, the next administra-
tion will face the challenge to put the
country’s public accounts in order
and drastically reduce its deficit, a
task that could be alleviated by the

revenues of new bidding rounds.

Vaca Muerta

Argentina: Macri’s reforms
and the potential of Vaca
Muerta

In contrast to its neighbors, Argenti-
na’ electoral cycle appears distant, with
presidential elections scheduled for
October 2019. Nevertheless, recent
economic and political turmoil gen-
erated by a currency crisis and the sub-
sequent decision by the government to
conclude a stand-by agreement with
the International Monetary Fund
(EMI) fueled premature election buzz.
The reforms launched by President
Mauricio Macri to improve the busi-
ness environment in the oil sector and
unlock the vast potental of the Vaca
Muerta shale deposits have attracted
major players to the country. Since tak-
ing office in 2015, Macri has lifted cur-
rency controls, slashed export taxes and
wrapped up agreements with oil sec-
tor stakeholders to reduce labor costs
for projects in Vaca Muerta. Further-
more, Macri has staunchly defended
his policy to cut the energy subsidies
created by the previous administration
and correct the ensuing distortions in
the sector. A potential reversal of
these measures would have a negative
impact for investors, who remain
wary of Argentina’s track-record of po-
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litical instability. However, an electoral
defeat of his coalition, Cambiemos, in
2019 would not necessarily mean a
radical change in the policymaking for
the oil industry. If Macri’s approval rat-
ings eventually suffer significant blows
prior to the 2019 elections, Cam-
biemos has a strong alternative in
the governor of Buenos Aires, Maria
Eugenia Vidal, currently the most
popular politician in the country.
Moreover, the fragmentation in the
oppositionist Peronist movement is
likely to undermine its capability to
present a strong alternative for 2019.
Even under a scenario where the Per-
onists do present a greater threat to
Macri, the trend is positive for foreign
investors. The new emerging Peronist
leadership, headed by governors like
Salta’s Juan Manuel Urtubey, have an
ideological profile similar to Macri’s,
acknowledging the importance of fos-
tering private investments to unlock
Argentina’s extractive potental and
thus limiting the risk of a major pol-
icy U-turn in the energy sector.

A new regional trend toward
opening up the markets
Despite local peculiarities, the on-
going electoral cycle in Latin Amer-

ADVANTAGEOUS AGREEMENTS
Since he was installed in
2015, Argentinian president
Mauricio Macri has listed
currency controls, has
drastically reduced export
taxes and signed agreements
with oil sector stakeholders to
reduce labor costs at the Vaca
Muerta field.

ica presents common trends sug-
gesting governments will adopt a
more pragmatic approach to foreign
investment. With the clear excep-
tion of Venezuela, this electoral sea-
son will likely be marked by less rad-
ical changes on regulation of the oil
sector. Political and operational risks
traditionally associated with power
shifts in Latin America—including
expropriation, capital controls and
sudden regulatory changes—are ex-
pected to diminish. This is largely
due to the consolidation of demo-
cratic institutions, generating more
effective checks and balances and en-
suring the independent functioning
of judicial and regulatory bodies, a
key component of a stable and reli-
able business environment. Further-
more, with an adverse international
economic environment and unsta-
ble commodity prices, populist gov-
ernments will not be able to self-
fund their initiatives and will be
compelled to work alongside inter-
national capital.
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U.S./Checking Chinese expansionism
and rethinking its liaison with the E.U.

he factor of change that has most in-
fluenced international politics and
economics in the last two years has
the face and the name of the Presi-
dent of the United States: Donald
Trump. He is generally considered
erratic, unpredictable and resistant
to conventions and diplomacy.
Politicians and observers through-
out the worlds find it difficult to in-
terpret and anticipate his actions.
His rhetoric on TV shows and his
casual use of tweets are as bewilder-

The Power
of the

FABIO SQUILLANTE ing as his verbal violence, regular

7 use of threats in negotiations and
blatant muscle flexing.

One and a half years into his presi-

Editor-in-chief of Agenzia Nova, of which dency, it is perhaps time to acknowl-

he was founder, was correspondent from edge that Donald Trump’s choices

Moscow for the Italian agency Ansa and for stem from a clearly identifiable vi-

the newspaper La Stampa, headed for which  sion of the international stage and

he also followed the activities of the E.U. are consistent with a well-defined
Institutions from Brussels and Strashourg. licv i
policy line.

He was responsible for the regional service

of the Adnkronos agency. Reaffirmation of American

dominance

President Trump’s main goals are to
check Chinese expansionism in the
world and reaffirm the dominance of
the United States. His overtures to-
wards Russia and his determination
to stop the European Union from
breaking free from Washington’s in-
fluence and become a global actor
should be interpreted in the light of
these goals.

To achieve these ends he uses his
country’s economic power and trade
leverage and relies less on traditional
diplomacy, a tool which has proved
fairly ineffective for relations with
Beijing. During the presidency of
George W. Bush, while the U.S. was
engaged and preoccupied with wars
in Afghanistan and Iraq, China con-
centrated its effort on establishing
harmonious relations with countries
throughout the world while avoiding
any possible clash with Washington.
"This approach led to a huge expan-
sion of China’s influence in the
world, thereby securing Beijing priv-
ileged access to Africa’s energy re-
sources while still buying oil from
Iran. During the Obama presidency,
China expanded its sphere of influ-
ence further still, undermining U.S.
hegemony in Latin America and
even establishing a strong industrial
and trade presence in Western Eu-
rope, for example by buying some
major strategic companies in Italy
and the United Kingdom.

China is the world’s largest manu-
facturing nation and therefore relies
on access to maritime trade routes.
Coal-rich but with poor oil and gas
resources, China is constantly in-
creasing its oil imports, particularly
from the Middle East and Africa,
and these resources reach China by
sea. Likewise, Beijing relies on sea
transport for its exports. Overland
trade routes to Russia, India and —

Unpredictable and
unconventional, during his

first two years in office, U.S.
President Donald Trump has
been a game changer for global
politics and economics
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APRIL 20, 2017

The Trump administration revives a 1962
law (Section 232 of the Trade Expansion
Act) allowing duties to be applied to steel
imports for reasons of “national security”.
The White House requests a study on the
impact of the duties and on the commercial

JANUARY 22, 2018

The White House introduces duties

on imports of solar panels and washing
machines, as promised during the election
campaign. A 30 percent duty is applied

to solar panels, which will fall to 15 percent
in four years, while for washing machines

MARCH 8, 2018 APRIL 4 AND 5, 2018 JUNE 3, 2018

The G7 countries condemn U.S. duties
and warn against a trade war.

JUNE 5, 2018

China announces the introduction of
additional duties of 25 percent on 106

U.S. products, including cars, airplanes
and soybeans. On the following day, Trump
states his intention to apply new duties

on Chinese products of 100 billion dollars.

Trump signs the order on steel and
aluminum imports, excluding Canada,
Mexico and, for the time being, the
European Union. South Korea, Australia,
Brazil and Argentina are permanently
excluded from this order. Both China

Mexico introduces retaliatory
duties on various U.S.
products, including steel,
pork, cheese, whiskey and
apples, worth approximately
3 billion dollars.

Duties, blow by blow
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“America First.” This is the slogan that marked Donald Trump’s electoral
path to the White House. To make this happen, the candidate declared,
existing trade agreements would have to be renegotiated to make them
more favorable to American. The following is a timeline of the events,
the duties applied and the reactions caused since the installation

of the new U.S. President.

Southeast Asia are still relatively un-
developed so China’s long-term
strategy compels it to challenge the
United States for control of the seas.
This strategy is clearly illustrated by
its efforts to build a powerful navy,
not only by transforming small atolls
in the South China Sea into air and
naval bases, but also by buying ports
and infrastructure networks abroad,
from Asia right to the Mediter-
ranean and Latin America, where
for a time Beijing considered build-
ing a canal in Nicaragua for large
ships as an alternative to the Amer-
ican controlled Panama canal.

The “New Silk Road” project,
launched by President Xi Jinping in
September 2013, is also consistent
with this expansionist grand strat-
egy. The project involves two routes:
a maritime route around the coast of
Southeast Asia, touching India and
reaching East Africa, where China
already has a strong economic, com-
mercial and even military presence;
and an overland route across the for-
mer Soviet republics of Central Asia,
then through Iran and Turkey and
finally reaching Europe. It is signif-
icant that the land route does not
go through Siberia, which already
has a rail link. The rationale for this
is not related to transport issues but
to geopolitics. Russia and China are
divided by a centuries-old rivalry,
and the current alliance is a result of
isolation imposed on Vladimir
Putin’s government by the West. But
there is still a great deal of diffidence
between Moscow and Beijing, a fact

reflected by the route of the “New
Silk Road,” whose only connection
with Russia is via a South-North link
from Iran to Turkey. By contrast,
the fact that this large-scale infras-
tructural work cuts across the Cen-
tral Asian republics is indicative of
Beijing’s intent to establish hege-
mony over these territories, first and
foremost oil and gas rich Kazakhstan
and Turkmenistan.

A coherent strategy

Under Bill Clinton’s presidency, and
again under Barack Obama’s, the
United States gradually rolled back
Russia’s sphere of influence, particu-
larly in the Caucasus and Ukraine,
but also in Central Asia. With a pop-
ulation of 145 million and a GDP
one-fifth that of the United States,
Russia faces huge infrastructural
challenges due to its geography, and
despite its president’s undoubted
abilities, it poses no threat to U.S.
global hegemony. However, this ri-
valry between Russia and the West
benefits a China which aspires to es-
tablish its hegemony over the whole
of Asia’s continental landmass. If suc-
cessful, Beijing would be able to
meet its rapidly growing energy re-
quirements without having to rely
on the world’s maritime trade routes,
which are still controlled by the
United States.

Tapping into the dissatisfaction of
white middle and working class
Americans, made poorer by global-
ization, Donald Trump used a simple
political message to denounce both

effects for the steel industry.

JULY 11, 2018

The Trump administration
announces its intention to
introduce a new round of
duties on Chinese

goods worth over

200 billion dollars.

the progressive decline of U.S. in-
fluence throughout the world and
Beijing’s growing ambitions. His
policy actions, too easily viewed by
many observers as incoherent and
messy, are instead clearly aimed at
challenging Chinese expansionism,
at keeping Russia from forging too
close a relationship with China that
could potentially weaken Moscow,
and at preventing the European
Union and China from building ever
stronger commercial and political
ties, all of the above with a view to
re-establishing America’s hegemonic
role in the West.

Seen from this perspective, Trump’s
strategy seems entirely coherent, and
there is no denying that the U.S.
president has scored several major
successes in recent months.

The opening of direct negotiations
with the North Korean despot Kim
Jong-un seeks not merely to defuse
one of the world’s most dangerous
hotbeds of tension, but also to de-
prive China of a powerful weapon
for wielding its influence. Those
who talk about the growing rivalry
between China and North Korea
seem to forget that in 2016, 85.6
percent of Pyongyang’s exports went
to Beijing, and, in turn, Beijing sup-
plied 90.3 percent of North Korea’s
imports (CIA, The World Fact-
book). In other words, Kim Jon-un’s
regime is entirely dependent on Bei-
jing, which for decades has used Py-
ongyang’s military capability as a tool
to blackmail South Korea and Japan.
In May 2018, Trump’s threat to in-

the duty stars at 20 percent, falling
to 16 percent within three years.

JULY 6, 2018

Duties on Chinese goods worth 34
billion dollars are introduced by the
Trump administration. A further list of
Chinese products is published,

worth a total of 16 billion dollars, on
which duties are due to be applied
from July 20.

troduce tariffs on USD 50 billion
worth of Chinese goods was enough
to persuade Beijing to abolish for-
eign ownership restrictions on com-
panies in the auto, aircraft, ship-
building and financial sectors, to
lower tariffs on imported cars from
25 to 12.5 percent, and to acknowl-
edge the need to introduce copy-
right protection measures.

Around the same time Washington
accused the Chinese giant telecom-
munications equipment manufac-
turer ZTE of violating sanctions
against Iran and North Korea and
denied it access to the U.S. market.
To avoid bankruptcy, the company
agreed to direct U.S. government
oversight of its activities, thereby dis-
pelling any possible suspicion that
its equipment would be used for in-
dustrial and non industrial espionage
purposes.

On June 15 Trump announced he
would place a 25 percent tariff on
over 1,100 Chinese goods, targeting
specifically key aerospace, robotics,
and auto and manufacturing sectors,
sectors that form the core of the
technological innovation strategy
pursued by Beijing. China has
harshly criticized the measures, val-
ued at USD 50 billion, threatening
to retaliate with duties of the same
value, mainly targeting U.S. food
and agricultural exports produced in
the American states where Trump
enjoys the strongest political sup-
port. The President has already
warned, however, that should China
retaliate, his Administration will in-

and the E.U. lodge an appeal with
the WTO (World Trade Organization).

JULY 1, 2018

Canada applies retaliatory duties
on U.S. imports. The new tariffs
relate to 299 products, including
steel, aluminum and whiskey,
and hit regions of the country
that play a key role in the U.S.
electoral system.

troduce new measures worth USD
100 billion. As a matter of fact,
China cannot afford to enter into a
trade war and will have to back down
for the simple reason that it cur-
rently enjoys a huge trade surplus
with the United States, which to-
taled USD 375.57 billion in 2017.

Confrontation with
the European Union

Similarly, the European Union
would stand no chance of winning a
trade war against the United States,
its biggest export market, accounting
for 20 percent of total E.U. exports.
In 2017, the U.S. imported E.U.
goods valued at USD 375 billion, al-
most twice as much as China, which
is worth 198 billion to European
companies (11 percent of total ex-
ports). Also in 2017, the European
Union’s trade surplus with the
United States amounted to EUR
120 billion, equal to almost USD
140 billion at the current exchange
rate. Germany takes the lion’s share,
with exports worth more than EUR
112 billion and a trade surplus of
over EUR 64 billion. In other words,
the industrial driver of Europe’s
largest economy is dependent on the
U.S. market.

Even based on these considerations
alone, anyone can see that the E.U.
would have everything to lose from
a harsh trade confrontation with the
United States. The German Chan-
cellor Angela Merkel is prudent in
this respect, while French President
Emmanuel Macron is pushing for

JUNE 25, 2018

Harley-Davidson
announces that, owing to
the duties imposed by the
E.U., it will transfer part of
its production overseas.

Donald

tweeting

Donald J. Trump & s ™
( Follow ) v
@realDonaldTrump N TR o)

Did China ask us if it was OK to devalue their
currency (making it hard for our companies
to compete), heavily tax our products going
into..

Q Donald J. Trump & C romow )
@realDonaldTrump N\ .
Military solutions are now fully in
place,locked and loaded,should North Korea
act unwisely. Hopefully Kim Jong Un will find
another path!

e Donald J. Trump @ C o i i
@realDonaldTrump J
Iran is playing with fire - they don't
appreciate how "kind" President Obama was
to them. Not me!

@ Donald J. Trump @ C comm )
@realDonaldTrump -
The European Union, wonderful countries
who treat the U.S. very badly on trade, are
complaining about the tariffs on Steel &
Aluminum. If they drop their horrific barriers &
tariffs on U.S. products going in, we will
likewise drop ours. Big Deficit. If not, we Tax
Cars etc. FAIR!

JUNE 22, 2018

The E.U. applies retaliatory
duties on 180 types of U.S.
products, including steel,
aluminum, agricultural
products, clothing and boats,
worth 3 billion dollars.

approval of retaliatory measures
against the tariffs imposed by Trump
on European steel and aluminum,
25 and 10 percent respectively. But
on this point, Europe is far from
showing a united front.

During the G7 summit held on June
8-9 in La Malbaie, Canada, Italian
Prime Minister Giuseppe Conte
broke European unity by arguing for
the need to consider and understand
the reasons for the U.S. position and
find a solution to prevent the situa-
tion from getting out of hand. But
there is another issue that has led to
the escalation of the contradictions
between the various European coun-
tries and put a definitive end to the
ambitions of turning the European
Union into a global power: migra-
tory pressure.

Germany has persuaded Europe to
allocate EUR 6 billion to Turkey to
close the so-called “Balkans immi-
gration route.” The war in Libya
,waged by France and Britain and
joined reluctantly by Italy , opened
the central Mediterranean route to
immigrants, leading to the arrival in
Italy of over 180 thousand irregular
migrants in 2016. Since August
2017, the Italian government has
managed to considerably reduce im-
migrant flows, but in the two-year
period 2016-2017 Italy received over
300,000 irregular migrants. The Eu-
ropean Union has done very little to
close this route, initially allocating
just EUR 300 million, and in some
cases even encouraging NGOs to
help carry migrants to Sicily across
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JUNE 15, 2018

China announces the
application of tariffs on U.S.
energy products, which would
affect crude oil, LNG and coal,
worth 50 billion dollars.

the Mediterranean. The issue is a
source of major concern to Italian
public opinion and has helped the
League and the Five Star movement
— two parties that have more in com-
mon with Trump and Putin than
with Macron and Merkel - to get
into government. Upon taking office
as Italian Interior Minister, Matteo
Salvini immediately opened discus-
sions with the Visehrad Group
(Poland, the Czech Republic, Slo-
vakia, and Hungary) as well as with
his Austrian and German counter-
parts. Germany’s Interior Minister
Horst Seehofer is also the leader of
the Christian Social Union. The
party has ruled Bavaria since the end
of World War Two and has always
had an alliance with Angela Merkel’s
CDU party. But in September this
year it faces difficult regional elec-
tions in which it is in danger of los-
ing its majority due to the rise of the
xenophobic Alternative for Germany
party.

In mid-June, Seehofer put forward a
plan to refuse entry to migrants, a
proposal immediately rejected by
Angela Merkel. With its unity seri-
ously undermined by the dispute,
the German government will be
more concerned with fighting for its
survival than with engaging in trade
wars with Washington, or in pursu-
ing the chimera of the European
Union as a world power.
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ivorce is never a pleasant business. It
is divisive, distressing and disrup-
tive for both parties involved. It is
the source of multiple conflicts:
emotional, financial, social, bureau-
cratic, legal and regulatory. Brexit—
the United Kingdom’s decision to
leave the European Union in barely
ayear’s time after the slim victory of
the Leave vote in the 2016 referen-
dum—is no exception.

In a recent paper on the threats fac-
ing Europe, the veteran Hungarian
financier George Soros warns that
Brexit is an immensely damaging
process, harmful to both sides. But
he also argues that “a lose-lose

He has been with the Financial Times proposition could be converted into
for 36 years, of which 28 were spent a win-win situation.” Th.at is if both
as the paper’s foreign correspondent sides finally come to their senses by
in Rome, Paris, New York and Milan. giving some ground in their so far
He currently works as an international contentious negotiations. Mr. Soros,
economics columnist and lives in who has actively and financially sup-
Monaco. ported an initiative called Best for

Britain, designed to avoid a messy
divorce and calling for a second ref-
erendum, says Britain would render
Europe a great service by rescinding
Brexit and not creating a hard-to-fill
hole in the European budget. He
adds that the economic case for the
U.K. to remain an E.U. member is
strong, but it has become clear only
in the last few months and will take
time to sink in. “During that time,”
he says, “the E.U. needs to trans-
form itself into an organization that
countries like Britain would want to
join, in order to strengthen the po-
litical case.” To achieve this Europe
would have to revisit its outdated
treaties and allow member states to
reassert their sovereignty rather
than surrender more of it. A multi-
track Europe would allow member
states a wider variety of choices that
could at the same time reinforce co-
operation between these states.

In the meantime, the pressure has
become all the greater to find a so-
lution to the Brexit problem.

For if Brexit is already proving
highly disruptive both for the U.K.
and for the E.U. to a lesser degree—
for the time being at least—there
are a number of other even bigger
disruptive forces at work in the
world these days.

Disruption from across
the Pond

Negative repercussions are already | A By far the largest source of disrup-

tion from both a global and Euro-

Staftlﬂg to be felt on bOth SldeS “a ' » pean perspective over the past year
\ has arguably come from the White

Of the Engllsh Channel, and Wﬂl be even “ ' é : 4 J >, ‘ The U.K.’s exit from the E.U. House, where Donald Trump con-

= . ; will be a long process that is tinues to amaze, enrage, and con-
WOrse lf the Unlted Klngdom does not manage _ likely to take more than five found his allies and foes alike. His
% ; @ ) - vears. The slowness of this decision to impose tariffs on both
toO negOtlate an acceptable exit d_eal Wlth EurOpe — process is likely to have his allies and his economic adver-
devastating consequences. saries threatens to spark a major in-
Photo: Parliament and ternational trade war. This has pro-
Big Ben on the banks foundly upset his western allies at
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INVESTMENTS

In the first half of 2018, there was a downturn in investments
by companies as a result of the uncertainty created by Brexit.
Foreign investment, which in 2016 helped to create

1,600 jobs per week, also declined.

GDP

The Bank of England reduced its forecast for average annual
growth in the U.K. by 1.4 percent compared to the previously
estimated 1.8 percent. The governor, Mark Carney,

has also warned that exceptional measures may be required.

The negative repercussions

of the Leave

FINANCIAL SERVICES

London will maintain its status as the main European financial hub
even after Brexit. Given the considerable interdependence
between the E.U. and the U.K. financial services sector, it is likely
that an agreement will be reached that satisfies both parties.

AUTOMOTIVE SECTOR

Freedom of movement of goods guaranteed by the Customs Union
is particularly important for the automotive industry. A “hard” Brexit
would make large-scale car production in the U.K. more difficult
and cause a significant drop in sales between now and 2022.

mine the U.S. economy itself. It has
caused consternation in Europe
which now fears the transatlantic
alliance is being destroyed, espe-
cially following the U.S. decision to
reinstate sanctions against Iran thus
threatening the collapse of the Iran
nuclear deal that took so long to
negotiate. All this is already having
a negative impact on European
trade and business as European
manufacturers and energy groups
are reviewing their investments and
projects in Iran while steel produc-
ers are bracing themselves for diffi-
cult times as a result of the Trump
tariffs. This is also affecting the
U.K. which has long boasted of a
special relationship with the U.S.
In the current circumstances it looks
highly unlikely London will secure
any new favorable trade terms from
Washington as long as President
Trump occupies the White House.
In the meantime it is the U.K. steel
industry, which has been slowly re-

covering during the last few years,
which is baring the brunt of the tar-
iff war.

The other pressures that have been
building up and are among the root
causes of both Brexit and the subse-
quent election of Donald Trump are
two-fold. The first is the refugee
crisis that has swept Europe and has
strained relations between E.U.
member states as well as having sig-
nificant repercussions on individual
countries. The U.S. has faced simi-
lar if less acute problems from the
flow of migrants from Mexico, the
Caribbean and other central and
south American countries. The sec-
ond is the still ongoing impact of
the 2008 financial crisis that has led
to many countries—including the
U.K. and other European coun-
tries—to adopt economic and fiscal
austerity policies.

These coupled with the refugee and
mass immigration problem have in-
evitably provoked a popular back-
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lash which has led to a sharp rise in
populism and its growing influence
on European politics.

A long transition period

Although Britain is due to leave of-
ficially the E.U. at the end of March
next year, all signs suggest that the
divorce is going to be a long process
that will probably take more than
five years. Such a long drawn out
process risks being disruptive, es-
pecially if the most ardent Brexi-
teers in the Conservative Party
force a showdown that could in turn
bring down the government of
Theresa May. That could lead to
early elections where the opposi-
tion Labour Party, which has so far
maintained an ambivalent position
on Brexit, sees its chance of return-
ing to power. Yet this long transi-
tion period could also have a posi-
tive effect in allowing politicians
and voters alike to weigh up the
pros and cons of leaving the E.U.
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and its long term impact on the
U.Ks future prosperity as well as its
national security. In short, the ques-
tion is whether the U.K. would be
better off in an arrangement that
enables it to retain the benefits of
the single market and the customs
union but obliges it to abide by
E.U. rules and the European Court
of Justice, or whether it will ulti-
mately benefit more by leaving the
E.U. altogether and forging a series
of new relationships and trade deals
with other countries including with
the E.U. as well. It is basically an ar-
gument between sovereignty, or as
the Leave campaign put it “taking
back control,” and economic ratio-
nale and pragmatism.

Whatever the most virulent Brexi-
teers may claim, the economic ar-
gument for leaving the E.U. is al-
ready lost. A leaked assessment by
the U.K. government suggests that
full control of its trade risks cutting
off 8 percent of Britain’s economic

‘f

growth over 15 years. In the first
part of this year, falling investment,
weak household spending and a gen-
eral loss of economic activity have
proved a drag on the U.K. econ-
omy, which has almost stagnated ac-
cording to official figures. Separate
figures from the banking industry
showed slow growth in consumer
lending and another recent survey
showed a decline in household con-
fidence ahead of Brexit. Mark Car-
ney, the governor of the Bank of
England, has said business invest-
ment would normally grow much
more strongly as the world econ-
omy prospers but is being held back
by uncertainty over Brexit. The
Bank of England has now chopped
its forecast for annual average
growth in 2018 to 1.4 percent from
1.8 percent.

Mr. Carney also told economists in
London that interest rate-setters
would be forced back into some of
the same exceptional measures they

DISRUPTION AND OPPORTUNITY

TELECOMMUNICATIONS

Leaving the digital single market will have serious consequences
for the U.K. telecommunications industry, including on investments
in innovation and roaming charges that British consumers

will have to pay for the use of mobile phones.

CONSUMER GOODS

Consumer goods and food products will suffer the knockback
caused by the loss of manpower from E.U. countries

and regulatory disputes. A no deal outcome would risk a slump
in exports and further increase the price of imports.

ENERGY SECTOR

It is unlikely that the oil and gas trade will be affected by Brexit.
Electricity will be more of a problem as the U.K.’s dependence on
electricity imported from Europe is increasing. The U.K. will exit the E.U.,
but its link with the European electricity market is bound to get closer.

CLIMATE

The U.K.’s exit is likely to hamper the achievement of Europe’s climate
and energy goals. The U.K. is expected to continue pursuing these
objectives, but this task will become more difficult if it cannot remain
in the European Emissions Trading System.

pursued in the aftermath of the E.U.
referendum if the Brexit transition
was disruptive.

Economically, a terrible idea

At the end of May, a delegation of
top European businessmen grouped
in the influential European Round
Table of Industrialists warned the
Prime Minister that they needed
clarity over Brexit on a frictionless
border and customs union for their
investments. Without such clarity,
investments would suffer, as com-
panies would be reluctant to em-
bark on heavy funding commit-
ments. The single market and
customs union have long secured
frictionless trade with the E.U., by
far Britain’s largest export market,
representing over 40 percent of to-
tal annual flows or around £240 bil-
lion a year. They have also attracted
foreign direct investment into the
U.K.,, creating, according to gov-
ernment figures, 1600 jobs a week in

2016. It was after all Margaret
Thatcher, whose relationship with
the E.U. was challenging to say the
least, who led an inward investment
thrust into the U.K. with the
Japanese Nissan and other car com-
panies in the 1980s. As David War-
ren, a former U.K. ambassador to
Japan, points out in a recent article:
“the crucial selling point was that
these investors would become
British companies selling into Eu-
rope through the customs union.”
He argues that an ability to trade
without friction is as important to-
day as it was then. This is particu-
larly the case in the car industry.

The litany of why Brexit is simply a
bad idea from an economic stand-
point keeps growing. The well re-
spected Institute of Fiscal Studies
reckons that both growth and pub-
lic finance will suffer. There would
be no chance of the much vaunted
£350 million a week of extra funds
for the U.K.’s financially strapped

Natonal Health Service —a dubious
claim at the centre of the Leave ref-
erendum campaign. The Central
Board of Industry and the Institute
of Directors have also voiced their
concerns on several occasions. The
House of Lords E.U. environment
committee has said it was “incon-
ceivable” that there would be no im-
pact on E.U. produce, which makes
up 30 percent of the U.K.s food
imports. Ryanair has for its part
warned of the risk of serious dis-
ruptions to U.K.-E.U. flights from
April next year unless unless new
arrangements are agreed in advance
of September 2018. Even the U.K.
tax authority has warned that in the
absence of a customs union, the cost
of implementing a new customs
regime to companies trading with
the E.U. could be as high as nearly
£20billion a year. And this does not
take into account the damaging po-
litical repercussions should any new
customs arrangements lead to the
reinstatement of a “hard” border
between Northern Ireland and the
Republic of Ireland. An Ernst &
Young annual survey of 502 multi-
nationals based in Europe has found
that 33 percent of these companies
believe Brexit will impact their cur-
rent activities and indeed is already
doing so.

Most active international investors
are busy reviewing their supply
chains, trade and customs, the costs
of imports and other new costs that
could imperil their business. In
short, they are profoundly rethink-
ing their long term European and
global investment strategies con-
cludes E&Y.

The Economist Intelligence Unit
has also recently compiled a report
on how a number of key sectors of
the U.K. economy will be impacted
by Brexit. The impact would be all
the greater in the case the U.K. fails
to secure an acceptable exit deal with
the E.U. on the basis of a Canada-
style trade agreement that includes
some special terms that are impor-
tant to the U.K. economy. The re-
port suggests three sectors will face
a direct impact as a result of Brexit.
These include financial services, au-
tomotive and heath care and life sci-
ences.

In the case of financial services, it ex-
pects London to retain its status as
one of the world’s leading financial
centers and Europe’s biggest finan-
cial hub even after Brexit. Given the
significant interdependence between
the E.U. and U.K. financial services
sector, it is likely that there will be a
mutual interest in achieving a deal
that satisfies both parties. But the
deal will inevitably be partial and
some institutions will relocate some
parts of their businesses elsewhere as
is already happening.
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THE IRREPRESSIBLE

The Conservative MP Jacob
Rees-Mogg is one of the main
proponents of a hard Brexit.
According to Rees-Mogg,

any compromise solution

in the ongoing negotiations
would reduce the United
Kingdom to becoming

a “vassal state” of the E.U.

Health care is expected to see its
exports fall, while the automotive
sector risks facing even bigger chal-
lenges if there is no trade agree-
ment. This would make large scale
car production in the U.K. difficult
and the result would be a significant
decline in vehicle sales by 2022 in
the event of a “hard” Brexit.

The impact of Brexit on the con-
sumer goods and retailing sectors,
telecommunications and energy is
likely to be more diffuse but still
disruptive. Consumer goods and the
food sector will be affected by the
loss of E.U. workers and disputes
over regulation. A no-deal outcome
risks pushing down exports and
pushing up prices of imports even
further. Exit from the digital single
market will have an impact on the
U.K. telecommunications sector
that risk undermining investment in
innovation and the price U.K. con-
sumers pay for mobile roaming.

Impact on the energy sector
and the climate

As for the energy sector, the irony is
that the U.K. has in the past been
one of the strongest advocates for
deeper integration of the European
internal energy market designed to
enhance energy security, reduce en-
ergy costs and promote the decar-
bonisation of supply. All these is-
sues, as well as direct energy trade,
are now subject to greater uncer-
tainty. According to the Economist
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Intelligence Unit trade is perhaps
the least of the issues but nonethe-
less important. The U.K. is a net
importer of oil and gas, with Nor-
way a key supplier. This oil and gas
trade is unlikely to be affected by
Brexit. But any disruption to supply
chains could have an indirect im-
pact on the natural gas sector in
terms of operational and investment
costs. A bigger issue will be trade in
electricity at a time when the U.K.’s
dependence on imported electricity
from Europe is on the rise. The
irony here is that the U.K. will be
leaving the E.U. but its connectivity
with the European electricity mar-
ket is set to deepen.

Energy companies have practically
all recommended that the U.K.
maintain its full participation of the
European internal energy market
as well as of the integrated single
energy market. But staying in these
may no longer be possible if the
U.K. pulls out of the single market
and the jurisdiction of the Euro-
pean Court of Justice. The U.K.s
departure also risks undermining
Europe’s climate and energy tar-
gets, as the U.K. has played an ac-
tive role in the setting of the E.U.-
wide 2020 and 2030 climate targets,
the establishment of Europe’s emis-
sions trading scheme and the de-

velopment of other policies such as
air quality directives. The U.K,,
which has also relied on its own cli-
mate policies, is expected to con-
tinue moving forward on climate
goals. But doing this may become
more difficult if the U.K. cannot
stay in the European emissions
trading scheme, which once again
involves accepting European Court
of Justice jurisdiction.

The U.K.’s departure from the E.U.
will also impact the efforts of the
remaining 27 member states on cli-
mate and energy targets. In the case
of reducing emissions by 40 percent
from 1990 levels, the U.K. has been
a big contributor to the overall E.U.
targets. If and when it leaves, Ger-
many can probably take up some of
the slack but the pressure on coal-
dependent countries such as Poland
to clean up their act will increase.
France may also come under pres-
sure not to retire its nuclear plants
too quickly. Thus the E.U. may find
it misses the U.K. as much as the
other way round when it comes to
the energy sector as indeed in mul-

tiple other industrial, financial, so-
cial, medical, security and diplo-
matic areas.

Public sentiment has certainly
changed in the U.K. since the refer-
endum two years ago. “Taking back
control” is no longer considered by
a majority of people in Britain as a
route to new prosperity with the
promise of “amazing trade deals”
with the rest of the world. Recent
public opinion polls have all shown
that protecting the economy after
Brexit has become more important
for the majority of voters, especially
the younger generation, than
sovereignty.

Diehard Brexiteers, such as the
Conservative Member of Parliament
Jacob Rees-Mogg, are continuing
to insist that the U.K. must regain
its full sovereignty and leave the sin-
gle market and customs union. Mr
Rees-Mogg has warned that any
compromise outcome in the current
negotiations that involved the U.K.
remaining in some way or other in a
customs union with the E.U. would
be tantamount of turning the coun-

try into a “vassal state.” This argu-
ment has support from older vot-
ers, but for the great majority of
younger ones it seems to be far bet-
ter to remain a “vassal state” if this
protects their future economic pros-
perity and that of their families. The
next few months will be critical for
the outcome of the Brexit negotia-
tions and the future course of the
U.Ks relationship with the E.U.
But with each passing day, it is be-
coming clear that the price of fric-
tionless trade and avoiding under-
mining the U.K. economy at large
will be a requirement for the coun-
try to apply the current customs
union and single market rules, or at
least something similar.

The question is whether the hard
core Brexiteers on both the right
and left sides of the political spec-
trum will finally accept the general
mood change towards Brexit or will
fight to the bitter end for what
would risk becoming a particularly
disruptive divorce.
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Roberto Cingolani

An internationally-renowned physicist, Cingolani
has been the Scientific Director at the Istituto
italiano di Tecnologia (IIT) [Italian Institute

of Technology], Genoa since December 2005.
He has written several popular science books,
including “Il mondo € piccolo come un’arancia.
Una discussione semplice sulle nanotecnologie”
[The World is the Size of an Orange. A Simple
Discussion on Nanotechnology] (Il Saggiatore,
2014) and “Umani e umanoidi. Vivere con i robot”
[Humans and Humanoids. Living with Robots],
with Giorgio Metta (Il Mulino, 2015).

Interview/Roberto Cingolani, Scientific Director, Italian Institute of Technology

Technology, Diversification
and Education

If sustainable growth is to continue, we’ll need to seek
new forms of integrated energy. We must also learn how
to reduce our wastefulness of natural resources
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He’s Vice President for Health
communication of Eni and Media
relationship of the Eni Foundation.

f we consider watts instead of euros or dollars, a very clear
map of world wealth can be plotted. The countries with
more energy have a higher GDP; those with higher power
supply have industry, roads, power stations, infrastructure,
welfare and very long life expectancy. However, to manage
this huge demand, education in avoiding waste is necessary,
as well as valid technology choices. This is the energy man-
agement model of the future according to Professor Roberto
Cingolani, Scientific Director at the Italian Institute of Tech-
nology.

Education and technology for more energy?

The energy use model is related to the idea of energy having
citizen users. It is focussed on an educational problem. There
is also instrumental discourse on technology, how strategic are
the decisions, and what is to be done in the future. First, even
if there were plenty of energy (basically, we are an energy-in-
tensive race), it would still not be enough. In the completely
hypothetical and imagined idea of a world with no energy
problems, users could still not consider energy to be “free.”
We’re now indirectly coming to terms with this. We wanted
air conditioning in our homes as they seemed a great bene-
fit, but then we come to see that the gases cause the green-

We're used to
the wonders of
the digital world,
the Internet,
e-mail, mobile

of junk e-mail
we send out
consumes much

a letter written

minutes. At some
point, we will

how many
kilowatts per
capita we want,
and then admit
that beyond this
limit we have
to accept
another kind

of compromise,
by economizing
technology

house effect. Cars represented the revolution in individual
freedoms in the last century, yet now we realize that their
emissions are harmful. Industrial processes are an important
part of our growth model but they frequently limit future en-
vironmental sustainability.

Of course, this doesn’t only apply to energy but also to the use
of water and resources in general. We tend to be a model for
growth and development, a social model, with little attention
to the crucial fact that every action has consequences.

What is the problem of energy education?

The first point is that, regardless of how much energy is avail-
able, we are used to wasting it. In general, we use things
badly. Losses and the misuse of resources are worth more at-
tention from an educational point of view. Even keeping of-
fice lights on during the day is wasteful. This is the beginning
of the integrated energy use model: as long as we don’t think
of saving energy, whatever effort we make, we need to re-
member there will always be very high overheads, meaning
we won'’t get the efficiency we want. Then there is technol-
ogy and the integration of different sources. Undoubtedly,
there is no single solution to the problem of needs. Uses and

the types of needs are too varied, whether dealing with big —
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industry, transportation or domestic use. Integration is very
important to harmonize these sources. The simplest exam-
ple is when we install solar cells at home. During the day, we
are never there, so we do many things in the evening and
night when there is no light. So we need to rely on storage,
which is a problem.

Is there an innovative model for domestic energy?

About 20 percent of the electric power used in advanced
economies is for domestic use. Machines like dishwashers
work at an average power of 1000 W. It’s a bit strange that
this equipment affects global energy consumption so much
when actually, for power of this type, alternative forms of en-
ergy supply other than electricity could be considered. An
electrical appliance is a machine with power consumption not
unlike that of a human being. Humans are sub-1000 W ma-
chines. We function by metabolizing sugar and fat and we
have our own fuel cells, the liver, with biochemical mecha-
nisms. Obviously, unlike people, electrical appliances have
peaks, but there needs to be reflection on alternatives.

Can we learn from nature?

In nature, there are three basic forms of power: one for
huge systems, such as the universe and the planets, with en-
ergy produced by nuclear fusion, where everything origi-
nates; the second, medium-power systems such as animals
and humans, which use mainly biochemical energy at power
of 1000 W; finally, we have very low-power systems, plants,
which use photosynthesis, artificially producing the same
power the entire human race produces, six times per day. It
is a low-efficiency system, but as there are so many leaves...
We have not copied this model from nature very much,
maybe because it’s complicated, but neither has there been
much effort to try to do so.

For example, nuclear fusion was abandoned for several rea-
sons, not least because fission, i.e., the intermediate step,
evoked great fears. As “advanced” peoples, we can feel that we
have not moved forward as we could have done. In fact, all the
major systems work on energy produced by nuclear fusion.
Another example is solar power. This often reminds me of
photosynthesis. Despite the mechanism being totally differ-
ent, if there were no government incentives, it would have lim-
ited success because the per watt cost is still too high. It’s great,
it’s renewable, but it’s still too expensive.

So does technology always overlap with social conscience?

The energy cost of everything we want to own is very high.
On one hand, we rely very much on technology as if it were
completely free; on the other, we don’t want oil pipelines, gas
pipelines, or nuclear power.

We’re used to the wonders of the digital world, the Internet,
e-mail, mobile phones. All this stuff costs money. The mass
of junk e-mail we send out consumes much more energy than
a letter written on paper every 10 minutes. At some point, we
will need to determine how many kilowatts per capita we
want, and then admit that beyond this limit we have to ac-
cept another kind of compromise, by economizing technol-
ogy. U.S. citizens use 12,000 kWh of energy per capita, Eu-
rope and Japan about 7,000 kWh, China 4,000 kWh and
India just 800 kWh. Global supply is 17 terawatts per day, but
it is not uniform, with 20 percent of the world population
consuming 70 percent of total electricity supply. Most energy
is produced by about 20 countries, where availability is very
high. It’s reasonable to wonder whether this “energy divide”
could at least be mitigated. We need more energy, but what
we have today needs to be saved and must not be wasted.

Which technological possibilities are innovative and
sustainable?

There is hydroelectricity, which is great but does not provide
enough power for everyone. Fossil fuels are very polluting.
For nuclear power, we have seen various vetoes. Wind power
has limits, including issues whether it is a windy day, that it
can’t be put everwhere and, like solar power, it has an envi-
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The chart shows electricity
consumption per capita by
country in 2017*, expressed
in kWh per person. The
worldwide use of electricity
is not homogeneous.

20 percent of the world
population consumes

70 percent of total power.
Consumption is particularly
high in oil-producing
countries, which have

high availability

of energy at low prices.

*Data for Israel’s consumption is from 2014.
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ronmental impact (in the long term, the world would end up
filled with silicon and metals). At the moment, gas is one of
the lesser evils. In the medium- and long-term, it is the most
sustainable resource, but it creates infrastructure problems.
Drilling technologies are also the subject of a lot of discus-
sions. If growth is to continue, in some way we need to find
technological solutions but also social solutions, to provide
more forms of integrated energy. Renewables are the energy
source with the least impact, but investment needs to be
made and they do not solve all the problems, especially in that
they cannot be used continuously as and when we want. An
example here is the automotive industry. Our cars these days
run on fossil fuels. Generally, one liter (or one kg) of gaso-
line produces around 2000 W/h. I know that if I put a cer-
tain number of liters in the car, I have a certain number of
watts per unit of time guaranteed and therefore a certain
quantity of energy to use as long as I drive efficiently.
Batteries these days produce about 150-200 W per kg/h, so
a battery today stores up one-tenth of the energy produced
by a liter of gasoline. Obviously, if I want similar perfor-
mance, I need to charge many kilos of batteries in my car,
making it extremely heavy. Therefore, efficiency is not very
high. The dream would be to make batteries a much more ef-
ficient way to store power, not as much as gasoline, but at
least 500-1000 W per kg/h. Technology is constantly im-
proving batteries. We are witnessing a steady increase in
storage capacity, while the autonomy of cars increases at the
same time. But autonomy for gasoline vehicles is still far away.
We also have another major limitation: a charging infras-
tructure is needed (like gas stations), every 30 km. But unlike
gas stations where a car can be filled up in one minute, it takes
40 minutes to charge the batteries. Let’s imagine rush hour
one day. There might be 10 cars in front of me waiting to fill
up with gas, taking 10 minutes. With recharging, I would
have to wait 400 minutes. We therefore need to build bat-
teries with very fast charging cycles. This is another techno-
logical challenge, a challenge within the challenge: batteries
with higher capacity and being able to charge them very
quickly. Lastly, we need batteries capable of supporting thou-
sands of charge/discharge cycles without losing capacity.
The giants of the industry are working on it, but it’s still far
off. In the meantime, a hybrid solution has been found, us-
ing batteries that provide a certain degree of autonomy, es-
pecially in cities (very important because the stop and go of
the internal combustion engine produces a lot of pollution),
together with an engine with the on-road performance and
autonomy of fuel. This is the classic example of compromise
until technology can solve the problem. The compromise
needs to be able to handle multiple sources, electricity and
thermal fuel, and must harmonize them. We seem to be go-
ing in that direcdon while we wait for batteries to be im-
proved and the infrastructure to be built both outside and in-
creasing the kW available to homes for charging at night.

So the future of cars lies in hybrids, toward totally electric?

T'am not sure the only solution will be batteries. There is also
hydrogen. In the meantime, some of the problems with the
hydrogen cycle can be solved, such as storage, compression
and the cost of materials. This way, it might be possible to dis-
cover how to use hydrogen instead of conventional batteries.
Intense research is going on in this field. Of course, we’re
only talking about cars, with a power of hundreds of kW.
When it comes to energy and megawatts, batteries are irrel-
evant. In this case, systems with large storage capacity are
needed. Gas seems to be one of the technologies to look to,
in combination with large solar and wind power stations. Un-
less there is a renaissance in nuclear energy, in fusion. To fin-
ish, the ideal solution is in the ability to differentiate. Focus-
ing on so many parallel technologies means that one may be
more suitable than another for given circumstances, locations
or uses. Every form of energy can have its own application ac-
cording to the field and the situation in which it is applied.
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Technology/The consequences of fracking on the supply of oil and gas

The American Revolution
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The exploitation of shale deposits is almost i
exclusively a U.S. phenomenon, but ; \
the benefits, in terms of falling fuel prices
and reductions in carbon dioxide emissions,
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clear that oil fuels were essential to
drive the war machine. With the
crises of the 1970s, the problem be-
came more dramatic and since then
all American presidents have placed
energy independence among the
main objectives of their policies.
The first was Nixon, who, in a fa-
mous TV speech on November 7,
1973, announced drastic measures
to achieve energy independence by
1980. His famous Independence
Project failed, but its objectives con-
tinued to be pursued by successive
presidents. Now, thanks to frack-
ing, the target is closer and, unsur-
prisingly, U.S. policy in the Middle
East, the main supply area, has
changed dramatically in recent
years.

Gas and the reduction
in CO2 emissions

The fracking revolution involved
first the production of gas from the
same geological formations, starting
from the early 2000s. The abun-
dance of gas on the U.S. market has
brought down prices and made it

Shale economy:
the advantages of
the fracking revolution

The dramatic increase in U.S. ol
production, due to the exploitation
of oil shale basins, has enabled
the U.S. to independently

meet its domestic needs,

to the extent that it achieved

self-sufficiency in energy in 2018.
The abundance of gas

on the U.S. market, due to

the fracking revolution, has made
it cheaper than polluting coal,
with a net cut in CO2 emissions.

i

more convenient for power plants
to use it instead of dirtier coal, with
a net cut in CO; emissions. From a
peak of 6 billion tons of COz in
2007, almost a fifth of the world to-
tal, U.S. emissions have fallen by 15
percentin 10 years, about 0.9 billion
less, the bulk of it achieved by the re-
placement of coal in power plants.
The penetration of gas in the U.S.
electricity generation sector is the
greatest single contributing factor to
limiting the growth of CO: emis-
sions from energy consumption.
U.S. electricity production from gas
more than doubled to 1,700 billion
kilowatt-hours, leading to a reduc-
tion in COz emissions, compared to
coal-fired plant emissions, of 0.5 bil-
lion tons. The increase in renewable
sources, in particular wind power,
avoided emissions of 0.2 billion tons
over the same period. In essence,
fracking by oil companies, many of
them Texan, has been better for the
health of the planet than renewable
sources.

Around 20 years since the systematic
start of fracking activities, the issue
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of the environmental impact on the
local area remains open, although it
is less controversial than in the early
years. The environment is one of the
main reasons, though not the only
one, why it is currently impossible to
export this technology to the rest of
the world. The United States has
wide uninhabited expanses and less
than strict environmental regula-
tions, in several states at least, that fa-
vor fracking. The problem of con-
taminating groundwater has so far
mainly been a concern in densely
populated areas, such as in states like
New York, New Jersey and Mary-
land. Here permits have been
blocked, while in the rest of the
country huge spaces mitigate the
criticism, but water consumption is
enormous. Abroad, as in China,
where water is not abundant, little
fracking has been possible, despite
the presence of many potentially in-
teresting reserves.

Extracting water from the most su-
perficial layers, down to 200-300
meters, can cause subsidence or even
micro-seismic phenomena, while ac-

tual fracking in rocks takes place so
far from the surface, usually over
1000 meters down, that it is unlikely
to cause similar effects. The greatest
fear is the possibility that the nu-
merous wells drilled far and wide
across the formations will end up re-
leasing chemicals into the surface
water. In reality this is a remote pos-
sibility, given that deposits are lo-
cated at greater depths than the
aquifers from which drinking water
is taken and these are separated by
layers of hundreds and hundreds of
meters of rocks that are impermeable
and do not allow anything to pass
through.

Environmental opposition has been
attenuated over the years by the fact
that the person owning the land, the
one who is potentially most exposed
to pollution damage, has a direct in-
terest in the extraction. In fact, U.S.
mining legislation uniquely estab-
lishes that the owner of the land also
owns the resources in the subsoil and
must be paid royalties, sometimes
considerable, deriving from the ex-
traction of gas or oil.

An almost exclusively
American phenomenon

Large expanses of land and modest
environmental opposition are two of
the many reasons that explain why
the industry has grown massively in
the United States, despite the abun-
dance of similar reserves through-
out the world. Except for a few rare
cases, such as in Argentina, fracking
remains almost entirely an American
phenomenon, which somewhat dis-
appoints the optimistic expectations
of 10 years ago when it seemed cer-
tain that similar kinds of production
would take place in Europe, Africa
and Asia.

An equally important factor, which is
not found in other parts of the
world, is the extensive geological
knowledge that exists of the U.S.
subsoil, a wealth of geological infor-
mation accumulated thanks to the
more than 3 million wells drilled
over the last two centuries. The
presence of gas and oil in clay rocks
was known for decades, but, except
for a few attempts that were made
with poor results, little had ever been

extracted. In Europe, many coun-
tries have similar knowledge of the
subsoil, but strong local environ-
mental opposition by people in
densely populated areas actually
makes existing reserves unrecover-
able.

Equally important is the unique abil-
ity of the United States to innovate
and disseminate this knowledge
across the market. From North
Dakota to Texas, there is a rich and
dense fabric made up of hundreds
of thousands of companies involved
in every stage of the industry, from
the collection and analysis of under-
ground data, to the supply of equip-
ment for recycling the water used,
from drilling services and to legal
advice for negotiating with the
owner of the land. There are en-
trepreneurs who have come up with
the idea of combining two tech-
niques we have known about for
some time, horizontal and fluid-as-
sisted drilling. These companies
have conducted experiments, initially
considered bizarre by the major oil
companies, for the mining of fields

considered  unproductive  for
decades. Linked to the previous as-
pect s the fact that in the U.S. there
is a very widespread gas transport
network. With relative ease, after
constructing a few lines, even those
producing gas in remote areas can
access the main transport backbones
leading to consumption centers
where the prices are higher and
more profitable. This was initially
an element that favored gas, but
which was then replicated for oil.
However, precisely on this point, in
mid-2018, some bottlenecks are de-
veloping in Texas due to the huge
additional volume of crude oil being
produced for which there are no ad-
equate transport facilities to the coast
from which to export it.

Another crucial element is the Amer-
ican financial system, characterized
by a great propensity to grant easy fi-
nancing to fracking companies, de-
spite the fact that for many years
they have operated at a loss, a less
brilliant and somewhat forgotten as-
pect of this industry. On the one
hand, the desire to make easy profits,

such as those achieved in the Cali-
fornian technology industry, has
pushed financiers, who have plenty
of liquidity available at low interest
rates, to invest in this industry, one
that is considered very technological
and capable in the imagination of
investors, and one that will make big
profits in the future. Also, American
legislation is particularly favorable
to corporate bankruptcy, as it allows
businesses, once they have declared
themselves insolvent, to settle their
debts to banks with risk capital and
start again from scratch.

All of this explains how unconven-
tional gas and crude oil production
has so far mostly been a U.S. phe-
nomenon, one difficult to replicate
abroad. In the meantime, thanks to
the abundance of gas, the environ-
ment has been able to benefit from
lower COz emissions, while the leap
in American crude production has
allowed consumers all over the
world, including European environ-
mentalists, to enjoy low fuel prices.
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s we confront the planetary crisis of
climate change, global leaders have
been actively instituting policies that
can transition our systems away from
greenhouse gas emitting resources
to cleaner, renewable resources. The
energy system—especially power
generation—has been undergoing a
rapid transformation. Fewer invest-
ments are being made in traditional
generation, while solar and wind
prices are plummeting and are in-
creasingly able to compete with fos-
sil resources. In addition, new tech-
nologies and applications, such as

Climate change/Solutions and strategies to protect the environment

The Energy Transition:
Superhighway or Dea

The path to cleaner and renewable sources is not il crgy storage,
! . and other distributed energy re-
a straight one, and there will undoubtedly be obstacles - | Shes Chir of 38 Nort Solutons, ~ sourees are enabling dynamic re-

[

. : . % an American public policy consultancy newable energy resources to be man-
along the way, but turning back is neither possible specializing i lean energy and aged more efficiently and effectively,
. . . innovation. Katherine holds degrees causing electricity planning and busi-

nor flnanCIaHy viable y , from Cornell University and the ness models to be rethought.
/ s Sorbonne and is Co-Chair of the World Whatever the main catalysts—pub-
4 Economic Forum’s Global Future lic policy, government leadership,
Council on the Future of Energy. private investment, start-up innova-

tion, or environmental steward-
ship—the transition is real and non-
linear. Governments and institutions
appear committed to the trajectory.
The E.U. recently committed to 32
percent renewable energy by 2030
with significant private sector par-
ticipation. Even as the U.S. has
backed out of the Paris Agreement,
corporations have been stepping up
efforts to purchase renewable energy
and U.S. cities are serving as proxies
for federal leadership toward a lower
emission future. Clearly the linkage
has been made between renewable
energy and climate change mitiga-
tion, but how is this impacting eco-
nomic development?

Economic indicators are
favorable to green energy

Although I am not an economist,
but a technologist turned public pol-
icy expert mid-career, even I can see
that market indicators for clean en-
ergy are strong. The U.S.-based Ad-
vanced Energy Economy releases a
market report every year; their Ad-
vanced Energy Now 2017 Market
Report, which has tracked global and
U.S. market revenue and trends over
five years, found that the global ad-
vanced energy market surpassed
USD 1.4 trillion in 2016, a 7 percent
increase compared to an updated
2015 total of USD 1.3 trillion. Since
the organization began tracking
these trends in 2011, advanced en-
ergy has grown 24 percent, adding
USD 257.7 billion in revenue during
the ensuing six years. According to
their findings, electricity generation
remained the largest segment glob-
ally, with USD 455.6 billion in rev-
enue, an increase of 5 percent from
2015. Transportation, coming in as
the second largest global sector, saw
8 percent growth and reached USD
447 billion; building efficiency grew —
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15 percent with USD 271.6 billion
in revenue in 2016.

Individual states in the U.S. have
identified renewable energy as an
economic growth sector. One exam-
ple is Michigan, which released a re-
port citing that their 15 percent re-
newable portfolio standard (RPS)
would yield by 2021 an economic
impact of almost USD 6.3 billion,
32,500 job years and USD 2.2 billion
in employee pay. If their RPS were
to increase to 30 percent, those im-
pacts would double by 2027. At
least one major utility in the state,
Consumers Energy, has committed
to closing all coal plants and moving
to 40 percent renewable energy by
2040. Michigan has also studied
the use of demand response and
other flexible resources and recom-
mended that the state combine bat-
tery storage with consumer pricing
incentives to maximize cost-effec-
tive demand response.

The progression of wind
and solar by 2050

Globally, Bloomberg’s New Energy
Outlook 2018 asserts that, of the
USD 11.5 illion of expected in-
vestment in new power generation
between 2018-2050, 73 percent, or
USD 8.4 trillion, will go to wind and
solar, while USD 1.5 trillion would
be in other zero-carbon technolo-
gies. Their “50 by 50” contention is
that wind and solar technology will
supply almost 50 percent of global
electricity by 2050, with only 29 per-
cent of production from fossil fuels.
Leaders would be Europe with 87
percent, India 75 percent, China 62
percent, and U.S. 55 percent.

The International Renewable En-
ergy Association (IRENA) con-
tended in their 2016 economic re-
port that “doubling the share of
renewables in the energy mix by
2030 would increase global GDP by
up to 1.1 per cent, improve welfare
by up to 3.7 per cent and support
over 24 million jobs in the sector.”
Renewable energy costs have far
outperformed expectations, in both
price and timeline; battery storage has
also beaten predictions. Prices of
lithium ion batteries, scaled in elec-
tric vehicles, dropped 24 percent be-
tween 2016 and 2017 and are ex-
pected to fall even more in the com-
ing decade. Pacific Gas and Electric,
the largest utility in California, an-
nounced it would replace three gas-
fired power plants with energy stor-
age batteries to perform reliability ser-
vices and relieve congestion on the
grid. In another example, combining
solar with storage brought in a record
low bid in Nevada of 2.3 cents per
kilowatt-hour.

Demand response, which pays con-
sumers to reduce their peak demand,
thus reducing stress on the grid and

WHAT WILL TOMORROW

BE LIKE?

The Museu do Amanha
(Museum of Tomorrow) in Rio
de Janeiro, the work of the
Spanish architect Santiago
Calatrava, is located inside the
Porto Maravilha, a port area of
the Brazilian metropolis that is
the subject of a vast urban
recovery and enhancement
plan based on principles of
sustainability. The Museum,
opened in December 2015,
presents an exploration

path of the models of future
development through an
intertwining of art, technology
and interactivity.

preventing dirty peaker power plants
from running, has saved consumers
in the U.S. billions of dollars per
year and promises even more if fully
deployed. One study found that in
the Midwestern U.S., consumer sav-
ings from demand response partici-
pation could accrue between USD
1.5 million and USD 18.5 million
annually. In fact, keeping down the
cost of running peak generating re-
sources keeps costs lower for all con-
sumers, not just those directly bene-
fiting from reducing their own
demand.

Flexible resources like demand re-
sponse and energy storage, with ap-
propriate planning processes, allow
higher penetration of dynamic re-
newable energy, increasing the value
of those resources by maximizing
their capacity factors and displacing
more costly and carbon intensive
fossil resources. In fact, these re-
sources—often customer-sited—are
not deployed solely for economic
reasons but can also increase relia-
bility or resilience, provide specific
grid services or resolve issues like
congestion, and lower carbon emis-
sions from fossil fuel plants, includ-
ing peaker units. Deploying more
flexible resources will enable renew-
ables to become even more eco-
nomically advantageous and this
trend will continue to grow.

The impact on employment

Given the commitment to invest in
clean energy technologies, employ-
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ment in those sectors has also in-
creased. The U.S. Energy and Em-
ployment Report by Energy Futures
Initiative (EFT) and the National As-
sociation of State Energy Officials
(NASEO) found that within their
low-emission category, natural gas,
wind, and combined heat and power
(CHP) employment increased in
2017. Wind energy grew a little less
than 6 percent in 2017, adding
107,000 workers across the U.S.
Coal-fired generation employment
was stagnant, however, and fossil fuel
extraction increased only slightly.
Corn ethanol production grew over
20 percent, adding nearly 6,000 jobs;
bioenergy and Combined Heat and
Power were new growth entrants,
with 55 percent and 51 percent re-
spectively.

The Solar Foundation, a U.S.-based
non-profit that tracks solar jobs in its
annual Solar Jobs Census, found that
while growth declined in 2017 by
3.8 percent, since 2010 employment
in the U.S. solar sector has grown
168 percent—from 93,000 to over
250,00 jobs in all 50 states. Solar
power represents less than 2 percent
of the overall U.S. energy generation
mix, but the sector employs as many
as the natural gas sector, twice the
number as coal, and five times that of
nuclear power.

In 2013, the U.S. Bureau of Labor
Statistics released a report that quan-
tified the types and number of jobs
in smart grid. The report identified
over 350,000 jobs in the sector as of
May 2012. While not all of these
jobs directly contribute to the energy
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transition, smart grid certainly fur-
ther enables the transition and re-
quires similar skill sets.

While solar and other renewable
jobs seem to be on a generally up-
ward trajectory, jobs in the coal in-
dustry have been declining precipi-
tously in the U.S. as coal fired power
plants retire, both because they are
non-compliant with environmental
regulations and unable to operate
economically. Even in states like Vir-
ginia, not traditionally progressive
on renewable energy policy, solar
jobs outnumbered coal jobs for the
first time in 2016. It is not just Vir-
ginia losing coal jobs, but states
throughout the U.S., as detailed in a
Reuters article in 2018. To make up
for coal industry job losses, organi-
zations like Coalfield Development

in West Virginia have stepped up to
retrain workers in Appalachia and
open up new industries in a part of
the U.S. that for decades depended
on the coal industry for economic
growth. Of course, the U.K. saw this
decline even earlier in the last cen-
tury, with few jobs still existing in the
sector. An article published by the
World Economic Forum warns that
attention must be paid to those who
are left behind by the energy transi-
tion. We are already witnessing a
backlash to that job loss in President
Trump’s pro-coal narrative.

IRENA’ 2018 jobs report found that
the renewable energy industry created
over 500,000 jobs in 2017, surpassing
10 million jobs globally. Of those
jobs, 43 percent are in China alone.
A key finding of the report was that

DISRUPTION AND OPPORTUNITY

countries with high renewable ener-
gy job growth experience significant
economic benefits, although those are
concentrated in a handful of countries
and regions (China, E.U., U.S,
Brazil, and India). Bloomberg Busi-
ness reported that solar jobs employ
more people than coal, nuclear, and
wind energy combined.

Access to energy
in developing countries

Economic benefits of clean tech-
nologies have also accrued to devel-
oping countries as more people gain
access to them. According to the
World Bank in their 2018 Off-Grid
Solar Market Trends Report, 130
million solar products have been sold
in emerging markets, positively im-
pacting 360 million people and gen-

erating USD 3.9 billion in cumula-
tive revenue. Devices beyond PV
lighting are being deployed, dozens
of development institutions and gov-
ernments are stepping up, new busi-
ness financial and business models
are being created, and more in-
vestors are coming to the table with
both debt and equity. Benefits have
included USD 5.2 billion in house-
hold economic savings (potentially
double when taken system-wide) and
the ability of 1.9 million people to
support income-generating activities
as a result of their electricity access.
Even in more developed countries,
economically disadvantaged resi-
dents are benefiting from clean en-
ergy solutions. Utilities and non-
profits such as the national and

regional GRID Alternatives have —



thirty-nine

\l
o

number

INCREASE
GLOBAL
GDP BY

1%
30

BILLION

OR
1

paired solar with energy efficiency to
save low-income consumers in Col-
orado, lowering individual house-
hold electricity costs by as much as
two-thirds. The GRID Alternatives
model installs solar in neighbor-
hoods of need, all the while training
people from those communities to
work in the solar sector.

While overarching trends are en-
couraging, the immediate news is
not all positive. In a piece in Devex,
Jonathan Phillips and Hannah Gi-
rardeau argue that recent tariffs on
solar panels by the Trump Adminis-
tration could have a chilling impact
on the world’s poorest consumers.
It remains to be seen whether tariff
policy in the U.S. will impact re-
newable energy jobs over the long
run, but the U.S. solar industry stag-
nated in 2017 and was expected to
lose approximately 23,000 jobs after
the tariffs were announced.
Nonetheless, the U.S. Bureau of La-
bor Statistics forecasts that solar will
be the fastest-growing job sector in
the U.S. economy—even outpacing
healthcare and information technol-
ogy—for the next decade.

The costs of climate change
and a failed transition

Clean technology prices are not the
only factors in the economics of cli-

Doubling
the share
of renewables
In the global
energy mix

by 2030 would:

CREATE
MORE THAN

IMPROVE
WELFARE BY
BETWEEN

(76
%

4Tr

24 million

JOBS IN THE INDUSTRY

mate change. The cost of not moving
forward could be devastating and far
higher than the investment needed
to transition. Moody’s Investor Ser-
vices takes climate change seriously
as it warns cities of their bond ratings
decreasing should they choose not
to act. Experts in Australia argue that
billions of dollars in health-related
costs as a result of climate change
are being ignored in cost-benefits
analyses.

Dave Jones, California’s Insurance
Commissioner, undertook an initia-
tive in 2016 to quantify the risk of cli-
mate change to insurers. Suisse Re
recently announced that they would
no longer provide insurance or rein-
surance to companies that are ex-
posed over 30 percent in coal—both
in mining and power plants. The
U.K. government’s Department of
Work and Pensions has given the ap-
proval and encouraged pension funds
to divest from fossil assets that could
be stranded in a move to a lower car-
bon future. Many religious institu-
tions, private funds, and universities
have already started divesting from
fossil investments, although Cam-
bridge University recently an-
nounced a controversial decision not
to take that path.

While businesses and governments
have seen economics as a key driver

Source: IRENA

in the energy transition, on the grass-
roots level moral, health, and social
justice issues have often motivated
climate change mitigation. Environ-
mental organizations, of course, have
been working for decades to reduce
pollution from carbon and other
emitting resources. Based on public
health issues Physicians for Social
Responsibility has advocated for re-
duction in fossil fuels and increased
renewables. Recently, grassroots
groups like Moms Clean Air Force
have started activating large seg-
ments of society focused on air pol-
lution and children’s health, holding
peaceful protests and advocating at
public venues across the U.S.
Groups like the NAACP have shed
light on the fact that climate
change—both in location of fossil
fuel resources as well as in the impact
of severe weather events—dispro-
portionately impacts communities of
color and lower income. These
groups of citizens can be important
for keeping pressure on governments
to continue the energy transition.

There are many unknowns along
this road—totally new technologies
in carbon capture, sequestration and
usage and advanced nuclear, for ex-
ample, as well as sectors that could
grow exponentially such as electric
vehicles and energy storage. There

are also outstanding questions about
the level of consumer participation
in the transition and enabling ap-
plications like blockchain that may
have a material impact on the speed
and management of the transition.
In addition, sectors like mobility,
agriculture, and manufacturing all
contribute substantially to climate
change, but can also hold solutions
for mitigation of greenhouse gases.
For example, autonomous vehicles,
indoor farming, water desalination,
robotics, and bio-based chemicals
could all increase sustainability. The
jury is still out on whether all of
these industries will create jobs and
economic growth that replace the
incumbent system. Many of these
solutions will require sustained
funding with patient investors and
long-term commitment to change
before their direct economic bene-
fits will be realized.

As J. Adair Turner, Chairman of the
Institute of Economic Thinking, ar-
gues in a recent article, policy will be
critical to reducing climate change
stating that, “If you are willing to
pay $100 extra for your green car to-
day, within a few decades the cost
will probably be lower, but only if
public policy forces the pace.” The
Paris Agreement was a start, but
leaders, from local to national, un-
derstand we must go even farther
with public policy and technology
development to ensure that coun-
tries like China and India, whose de-
mand and need for access continue to
grow, have cost-effective alternatives
to coal generation.

One thing is certain: we must con-
tinue the energy transition to save
our planet from catastrophic demise.
We are deploying renewable energy
and energy management technolo-
gies that are cost-effective and that
can benefit society as a whole. The
road of the energy transition may
have a few bumps and potholes, but
we do not have the option of backing
up—nor do we have to—given the
economic return of consistent and
aspirational public policy, institu-
tional and private sector investment,
leadership and peer pressure from
all levels of government, and indi-
vidually driven action and innova-
tion. We already know that clean en-
ergy solutions are here today and are
economically achievable; we also
know that we can defy our own ex-
pectations with new technology in-
novation. Our destination should en-
able all to benefit and make us more
secure, strong, and sustainable, such
that we can collectively say, “you
have arrived” at the energy transi-
tion.

%
/%

DISRUPTION AND OPPORTUNITY

Digitalization/Opportunities and challenges of the current revolution

A new Era for Energy

Digital technologies will have
important repercussions on
supply and demand, in terms
of efficiency, reliability and
sustainability, but they will also
pose new risks to security and
privacy. Governments will need
to be prepared

ver the coming decades, digital tech-
nologies are set to make energy sys-
tems around the world more con-
nected, intelligent, efficient, reliable
and sustainable. Stunning advances
in data, analytics and connectivity
are enabling a range of new digital
applications such as smart appli-
ances, shared mobility and 3D print-
ing. Digitalized energy systems in
the future may be able to identify
who needs energy and deliver it at
the right time, in the right place and
at the lowest cost. But getting ev-
erything right will not be easy.

Digitalization is already improving

the safety, productivity, accessibility —
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ALL THE ADVANTAGES OF
DIGITAL TECHNOLOGY

The charts show the main
trends within digitization:
investment in infrastructure and
software to digitize the
electricity sector grew

by over 20 percent per year
between 2014 and 2016,
exceeding global investments in
production of electrical

energy from gas. Connectivity is
expanding rapidly, especially in
developing countries. In
construction, the spread of
active control systems

could help to save up to

65 PW/h by 2040, the equivalent
of twice the electricity
consumed by the entire
construction industry in

2017. In the hydrocarbons
industry, digitization could
result in an increase of about 5
percent in technically-
recoverable oil and gas
resources worldwide.

Source: IEA

and sustainability of energy systems.
But digitalization is also raising new
security and privacy risks. It is also
changing markets, businesses and
employment. New business models
are emerging, while some century-
old models may be on their way out.
Policymakers, business executives
and other stakeholders increasingly
face new and complex decisions, of-
ten with incomplete or imperfect
information. Adding to this chal-
lenge is the extremely dynamic na-
ture of energy systems, which are
often built on large, long-lived phys-
ical infrastructure and assets.

The International Energy Agency

Investments in digital electricity infrastructure & software
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(IEA) has published a first-ever
comprehensive report on digitaliza-
tion and energy (iea.org/digital) to
provide more clarity for decision
makers on what digitalization means
for energy—shining a light on both
its enormous potential and most
pressing challenges. It is also in-
tended to serve as a springboard for
future work, including deeper anal-
ysis in two key areas: digitalization
of the electricity sector and auto-
mated and shared mobility.

Digital pioneers
The energy sector has been an early
adopter of digital technologies. In

ASEAN  Other World

the 1970s, power utilities were dig-
ital pioneers, using emerging tech-
nologies to facilitate grid manage-
ment and operation. Oil and gas
companies have long used digital
technologies to model exploration
and production assets.

Recent technological advances and
trends are truly astounding. Data
are growing at an exponential rate —
internet traffic has tripled in only
the past five years. There are now
more mobile phone subscriptions
than people in the world.
Advancing technology, falling costs,
and ubiquitous connectivity are
opening the door to new models of
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producing and consuming energy.
Digitalization holds the potential to
build new architectures of intercon-
nected energy systems, including
breaking down traditional bound-
aries between demand and supply.
The impact of these tremendous
digital advances and their rapid de-
ployment across the energy land-
scape raises the fundamental ques-
tion of whether we are on the cusp
of a new digital era in energy and, if
so, what are the emerging trends.
This report attempts to answer
these questions.

Digital technologies are already
widely used in energy end-use sec-

2017

1.1 zettabyte

[10?" bytes]

tors, with the widespread deploy-
ment of potentially transformative
technologies on the horizon, such as
autonomous cars, intelligent home
systems and machine learning.

All energy demand sectors
are feeling the effects

While these technologies could im-
prove efficiency, some could also in-
duce rebound effects that increase
overall energy use.

In the transport sector, cars, trucks,
planes, ships, trains and their sup-
porting infrastructure are all be-
coming smarter and more con-
nected, improving safety and

Impact of digitalization

on global technically recoverable

oil and gas resources

% INCREASE IN RESOURCES
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efficiency. Digitalization could have
its biggest impact on road transport,
where connectivity and automation
(alongside further electrification)
could dramatically reshape mobil-
ity. Meanwhile, the overall net im-
pacts on energy use are highly un-
certain. Over the long term, under a
best-case scenario of improved effi-
ciency through automation and
ride-sharing, energy use could halve
compared with current levels. Con-
versely, if efficiency improvements
do not materialize and rebound ef-
fects from automation result in sub-
stantially more travel, energy use
could more than double.

2015 2017

UNCONVENTIONAL

In buildings, our analysis shows that
digitalization could cut energy use
by about 10 percent by using real-
time data to improve operational ef-
ficiency. Smart thermostats can an-
ticipate the behaviour of occupants
(based on past experience) and use
real-time weather forecasts to better
predict heating and cooling needs.
Smart lighting can provide more
than just light when and where it is
needed; LEDs can also include sen-
sors linked to other systems, for ex-
ample, helping to tailor heating and
cooling services. In industry, many
companies have a long history of us-
ing digital technologies to improve

Y0

0
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safety and increase production. Fur-
ther cost-effective energy savings
can be achieved through advanced
process controls, and by coupling
smart sensors and data analytics to
predict equipment failure. 3D print-
ing, machine learning and connec-
tivity could have even greater im-
pacts. For example, 3D printing can
be used to make aircraft lighter, re-
ducing both the materials to build
the plane and the fuel to fly it.

Energy suppliers will reap
greater productivity

The oil and gas industry has long
used digital technologies, notably in —
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The widespread adoption of digital technology

in the oil and gas industry could result in an increase
in technically-recoverable oil and gas resources

by about 5 percent worldwide, with the largest
increases predicted in shale gas.

1 billion

In the residential sector alone, 1 billion homes

and 11 billion smart appliances could make use of
interconnected electricity systems, making it possible
to vary their demand for electricity from the grid.

In the electricity sector,

USD

30

pillion

billion per year, reducing
management and
maintenance costs,
improving the efficiency

of electrical power stations
and the grid, and reducing

shutdowns.

The implementation

of smart recharging
technology for electric
vehicles could result

in savings, between 2016
and 2040, of between
USD 100 and 280 billion
in investments not made
in new electricity
infrastructure.

USD

23

pillion
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digitization could potentially
achieve savings of USD 80

upstream, and significant potential
remains for digitalization to further
enhance operations. Widespread use
of digital technologies could de-
crease production costs between 10
and 20 percent, including through
advanced processing of seismic data,
the use of sensors, and enhanced
reservoir modelling. Technically re-
coverable oil and gas resources
could be boosted by around five per-
cent globally, with the greatest gains
expected in shale gas.

In the coal industry, digital tech-
nologies are increasingly being used
in geological modelling, process op-
timisation, automation, predictive
maintenance, and to improve
worker health and safety. Specific
examples include driverless trucks
and tele-remote equipment oper-
ated from the control room. Digi-
talization’s overall impact, however,
may be more modest than in other
sectors.

In the power sector, our analysis
shows that digitalization has the po-
tential to save around 80 billion
USD per year, or about 5 percent of
total annual power generation costs.
This can be achieved by reducing
operation and maintenance costs,
improving power plant and network
efficiency, reducing unplanned out-
ages and downtime, and extending
the operational lifetime of assets.
One example of this is the use of
drones to cheaply monitor thou-
sands of kilometres of transmission
lines over rough terrain.

A radical transformation
of electricity markets

The greatest transformational po-
tential for digitalization is its ability
to break down boundaries between
energy sectors, increasing flexibil-
ity and enabling integration across
entire systems. The electricity sector
is at the heart of this transforma-
tion, where digitalization is blurring
the distinction between generation
and consumption, and enabling four
interrelated opportunities:

* “Smart demand response” could
provide 185 GW of system flexibil-
ity, roughly equivalent to the cur-
rently installed electricity supply ca-
pacity of Australia and Italy
combined. This could save USD
270 billion of investment in new
electricity infrastructure that would
have otherwise been needed. In the
residential sector alone, 1 billion
households and 11 billion smart ap-
pliances could actively participate in
interconnected electricity systems,
allowing these households and de-
vices to alter when they draw elec-
tricity from the grid.

* Digitalization can help integrate
variable renewables by enabling
grids to better match energy de-
mand to times when the sun is shin-

ing and the wind is blowing. In the
European Union alone, increased
storage and digitally-enabled de-
mand response could reduce cur-
tailment of solar PV and wind
power from 7 percent to 1.6 per-
cent in 2040, avoiding 30 million
tons of carbon dioxide emissions in
2040.

* Rolling out smart charging tech-
nologies for electric vehicles could
help shift charging to periods when
electricity demand is low and supply
is abundant. This would provide
further flexibility to the grid while
saving between USD 100 billion
and USD 280 billion in avoided in-
vestment in new electricity infras-
tructure between 2016 and 2040.

* Digitalization can facilitate the de-
velopment of distributed energy re-
sources, such as household solar PV
panels and storage, by creating bet-
ter incentives and making it easier
for producers to store and sell sur-
plus electricity to the grid. New
tools such as the blockchain could
help to facilitate peer-to-peer elec-
tricity trade within local energy
communities.

Direct energy consumption
of digital technologies

Digital technologies that make all
these potential benefits possible also
use energy. As billions of new de-
vices become connected over the
coming years, they will draw elec-
tricity at the plug while driving
growth in demand for—and energy
use by—data centers and network
services. However, sustained gains in
energy efficiency could keep overall
energy demand growth largely in
check for data centers and networks
over the next five years.

Data centers worldwide consumed
around 194 TWh of electricity in
2014, or about 1 percent of total de-
mand. Although data center work-
load is forecast to triple by 2020, re-
lated energy demand is expected to
grow by only 3 percent thanks to
continued efficiency gains.

Data networks, which form the
backbone of the digital world, con-
sumed around 185 TWh globally in
2015, or another 1 percent of total
demand, with mobile networks ac-
counting for around two-thirds of
the total. Depending on future effi-
ciency trends, by 2021 electricity
consumption from data networks
could increase by as much as 70 per-
cent or fall by up to 15 percent. This
large range highlights the critical
role of policy in driving efficiency
gains.

Beyond the next five years, provid-
ing credible assessments of energy
use by digital technologies is ex-
tremely difficult. Direct energy use
over the long run will continue to be
a battle between data demand

growth versus the continuation of
efficiency improvements.

Building digital resilience
to prepare for inevitable
cyber-attacks

While digitalization can bring many
positive benefits, it can also make
energy systems more vulnerable to
cyber-attacks. "To date, the disrup-
tions caused to energy systems by
reported cyber-attacks have been rel-
atively small. However, cyber-attacks
are becoming easier and cheaper to
organise. Moreover, the growth of
the Internet of Things (IoT) is in-
creasing the potential “cyber-attack
surface” in energy systems. Full pre-
vention of cyber-attacks is impossi-
ble, but their impact can be limited if
countries and companies are well-
prepared. Building system-wide re-
silience depends on all actors and
stakeholders first being aware of the
risks. Digital resilience also needs to
be included in technology research
and development efforts as well as
built into policy and market frame-
works. International efforts can also
help governments, companies and
others to build up digital resilience
capabilities. A variety of organisa-
tions are involved, each contributing
its comparative strengths, including
to share best practices and policies as
well as to help mainstream digital
resilience in energy policy making.

Managing privacy concerns
and impacts to jobs

Privacy and data ownership are also
major concerns for consumers, es-
pecially as more detailed data are
collected from a growing number of
connected devices and appliances.
For instance, data on energy use in
households collected by smart me-
ters can be used to tell when some-
one is home, using the shower, or
making tea. At the same time, ag-
gregated and anonymised individual
energy use data can improve under-
standing of energy systems, such as
load profiles, and help lower costs
for individual consumers. Policy
makers will need to balance privacy
concerns with these other objectives,
including promoting innovation and
the operational needs of udilities.

Digitalization is also affecting jobs
and skills in a variety of energy sec-
tors, changing work patterns and
tasks. This is creating new job op-
portunities in some areas while
causing losses in others. Policy mak-
ers in the energy field should par-
ticipate in broader government-
wide deliberations about these
effects and how to respond to them.

Government policy design

is critical

Policy and market design are vital to
steering digitally enhanced energy

systems onto an efficient, secure, ac-
cessible and sustainable path. For
example, digitalization can assist in
providing electricity to the 1.1 bil-
lion people who still lack access to it.
New digital tools can promote sus-
tainability, including satellites to ver-
ify greenhouse gas emissions and
technologies to track air pollution at
the neighbourhood level.
Policy-making processes can also
benefit from more timely and so-
phisticated collection and publica-
tion of energy data that greater ac-
cess to digital data could facilitate.
Emerging low-cost digital tools,
such as online registries, web-
crawled data and quick response
codes, can lead to more targeted and
responsive policy regimes.

While there is no simple roadmap to
show how an increasingly digital-
ized energy world will look in the
future, the report outlines ten no-re-
grets policy actions that govern-
ments can take to prepare:

* Build digital expertise within their
staff.

* Ensure appropriate access to
timely, robust, and verifiable data.
* Build flexibility into policies to ac-
commodate new technologies and
developments.

* Experiment, including through
“learning by doing” pilot projects.
* Participate in broader inter-agency
discussions on digitalization.

* Focus on the broader, overall sys-
tem benefits.

® Monitor the energy impacts of
digitalization on overall energy de-
mand.

* Incorporate digital resilience by
design into research, development
and product manufacturing.

* Provide a level playing field to al-
low a variety of companies to com-
pete and serve consumers better.

* Learn from others, including both
positive case studies as well as more
cautionary tales.

%
/é

Reference: IEA 2017. Digitalization and Energy.
International Energy Agency, OECD, Paris.
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“Smart demand response”
could provide 185 GW

of flexibility to the system,
roughly equivalent

to the electricity supply
capacity currently installed
in Australia and ltaly
combined.

185
GW

percent of total demand,
with mobile networks
responsible for around
two-thirds of the total.

In 2015, data networks,
the backbone of the digital
world, consumed

about 185 TWh of energy

In the European Union
alone, improving digital
demand accumulation
and management,

and the “curtailment”
of solar and wind power
could drop from 7 to 1.6
percent in 2040,
preventing 30 million
tons of CO: emissions.

30

million
tonNs

11 billion

Digital technology could contribute to the supply
of electricity to 1.1 billion people who currently
have no access to it.

Ilts
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2030 20 % of capacity (1.800 MW)

2017 ‘ 20%in per capita elecricity consumption and
. 4 35 % in per capita water consumption over 2011

Qatar’s National Vision 2030 and National Development
Strategy (201 1-2016) foresee a dominant role for hydrocarbons in the future
economy but also provide a gradual and managed diversification strategy with greater
involvement of the private sector. National institutions are developing strategies

for investments in transport infrastructure, housing, and industrial activities to
prepare for the FIFA World Cup in 2022.

[ 9.5 GW

9 GW WIND

2040 | 41cwsoar | |U54 GW

W2E® 3 GW L 1 GW GEO

2020 Energy intensity ¥ = G7 countries

2021 M 149 peak demand AUDI
P 8% selectricity consumption ASRAL\JBlA

The greener Gulf

RENEWABLE ENERGY TARGETS (1) Photovoltaic
(2) Concentrated Solar Power
N ENERGY EFFICIENCY TARGETS (3) Waste to Energy
(4) Energy intensity is a unit
of measurement derived
from the ratio of energy units

to units of gross domestic product

The Saudi Arabian Long Term Strategy
2025, emphasizes the challenges of the growing
youth unemployment among nationals and of boosting
income in the country. Goals include reducing
government reliance on oil revenues from 72% of total
exports to 37% between 2004 and 2024 and doubling
national income in this time period. The associated
Ninth Development Plan aims for increased
participation by the private sector in the economy.

2020 59 of generation

2030 | 1 59 of generation

L~ WIND 0.7 GW
CSP@ 5,7 GW PV 4.6 GW

2020 Energy intensity = G7 countries

2021 4 5%

generation efficiency

¥ 10%

energy consumption in buildings

Kuwait’s Vision Plan 2035

and current 5-Year Development
Plan focus on economic diversification
and aim to position the country as a
regional trade and financial hub. The plan
focuses on infrastructure investment,
including transportation, a new port, and
the development of the business hub ‘Silk
City’ in Subiyah.

BAHRAIN

2020 59 of capacity

2021 249% clean energy

2030 5 GW solar Pv™ (Dubai)

2030 P power consumption by 30%
vs business as usual (Dubai)

In the UAE’s Vision 2021 document
and in individual development plans for Abu
Dhabi and Dubai, continued economic
diversification is emphasised with a focus
on growing sectors of tourism, aviation,

and financial services. The country is
positioning itself as regional hub of research
and innovation and sustainable energy. The
Dubai Expo 2020 is expected to attract more
than 25 million visits and have a positive
impact on tourism, travel and real estate.

Bahrain’s Economic Vision 2030
calls for a ‘shift from an economy built
on oil wealth to a productive, globally
competitive economy, shaped by the
government and driven by a pioneering
private sector’. Much emphasis is

on attracting foreign direct investment

to create jobs. By 2030, the strategy
envisions financial services as the main
pillar of the economy together with oil
and gas, complemented by tourism,
business services, manufacturing

and logistics.

for Energy Studies and Professor at
SOAS (School of Oriental and African
Studies), University of London.

He is the Director of the Oxford Institute

2015 ' 5% in average gas consumption per kWh of generation

Oman’s Vision 2020 and successive 5 Year Development Plans aim
for further diversification from the oil sector and development of human resources

and infrastructure. Its Incountry Value Strategy increases spending to benefit business
growth and human-resource development. Tourism is seen as a key economic sector
for growth and employment creation for nationals. More than half the budget of the past
development plan went toward improved airports and roads.
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he energy landscape is rapidly
changing with wide-reaching impli-
cations for global energy industries
and actors, including oil companies
and oil-exporting countries. While
there are many uncertainties induced
by the energy transition, there is a
near consensus in forecasts that re-
newables’s share in the energy mix
will rise. Renewable energy’s recent
cost deflation has been nothing short
of revolutionary for the global en-
ergy industry. Five years ago U.S.
wind costs were $11 ¢/kWh (U.S.
cents per kilowatt hour) and solar
costs were $17 ¢/kWh, on a fully
loaded basis that includes the capital
costs of construction, and neither
was commercially feasible without
subsidies. The International Renew-
able Energy Agency (IRENA) esti-
mates that global average cost for
onshore wind and solar has now de-
clined to $5 ¢/kWh and $6 ¢/kWh
respectively. A new record was set
in 2016, with a $2.4 ¢/kWh bid in
the United Arab Emirates. It was
broken in October 2017 with a $1.8
¢/kWh bid by the companies Masdar
and Electriciy of France for Saudi
Arabia’s 300 MW Sakaka plant.
Wind power costs have also de-
clined, and further deflation to $4
¢/kWh by 2020 is within striking
distance. As a result, on a plant-level
basis and excluding the cost of deal-
ing with intermittency, wind and so-
lar have emerged as very competitive
global sources of energy.

As the energy transition is expected
to lead to structural changes in en-
ergy markets around the globe, oil
companies and oil-exporting coun-
tries face serious challenges. The
challenge for oil companies is the
disruption of their business models

Renewables/The uncertain path of the Gulf countries

The Unknowns
of the Transition

Caught between the need to free their economies
from oil revenues and the duty to fulfil a now
burdensome social pact, governments are looking at
how and when to start a potentially painful transition

and problems related to the integra-
tion of low-carbon assets into their
portfolios. In contrast, oil-exporting
countries with proved reserves-to-
production ratios of multiple decades
face the challenge of monetizing
their large reserve base and the risk
of reduced export revenues, which
could disrupt their socio-economic
wellbeing, given the high reliance of
their budgets on oil revenues. The
key question is: how should oil com-
panies and oil-exporting countries
position themselves in the transition
era in order to be part of the renew-
ables “revolution” and ensure long-
term sustainability?

Uncertainty in the speed
of the energy transition

Energy transition is a radical shift in
the energy system from an existing
model to a new paradigm. Itis com-
plex and goes beyond the replace-
ment of one source of fuel with an-
other. In essence, energy transition
involves changes in three interre-
lated dimensions: 1) the tangible el-
ements of the energy system, which
include technology, infrastructure,
market, production equipment, con-
sumption patterns and distribution
chains; 2) actors and their conduct,
the development of new strategies
and investment patterns, as well as
changing coalitions and capabilities
of actors; and 3) socio-technical
regimes that contain formal regula-
tions and policies, institutions as well
as mindset and belief systems, dis-
course and views about normality
and social practices. Therefore, tran-
sition is multidimensional, complex,
non-linear, non-deterministic, and
highly uncertain. Although energy

transition is often assessed based on —
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the speed of changes in the tangible
dimension, it is a multi-layered pro-
cess with multiple actors.

As the transition outcome is the re-
sult of an interaction of technology,
institutions, society and agents, in
practice it is difficult to accurately
predict the behavior of such a pro-
cess. This is even more so the case
when the speed of energy transition
is taken into consideration, as it is the
most critical parameter with serious
implications for the business strategy
of actors in the energy sector. Tradi-
tionally, relying on historical data
has been one way to understand the
future trajectory of a phenomenon.
However, historical evidence re-
garding the speed of transition is in-
conclusive as cases of both slow and
fast transitions populate history. Also
the speed of transition differs across
sectors and regions and has multiple
layers that make it difficult to draw a
concrete conclusion at the global
scale. There is also another often-
overlooked problem with extrapo-
lating from the past. The drivers of
the current transition are funda-
mentally different from past transi-
tions. Past transformations of the
energy sector were driven by innova-
tion, technological advances and/or
consumer preference, whereas pol-
icy plays a key role in the current
transition, at least in the short to
medium term before market forces
fully take over. Thus, historical data
about slow transition are instructive
but not necessarily predictive about
future transition. There is also some
degree of subjectivity when we talk
about the time dimension of transi-
tion because it is not clear what
counts as fast and what counts as
slow (for example, is 30 years fast or
slow?). The speed of energy transi-
tion is also susceptible to govern-
ments’ changes of priorities, election
cycles, and political competitions.
Moreover, from an evolutionary per-
spective, historical transitions were
more about developing new tech-
nologies in the age of scarcity,
whereas low-carbon transitions are
more about adjusting the selection of
environments in the age of abun-
dance (via policies, regulations, and
incentives that shape markets) and
this affects the balance of demand
and supply.

Under energy scarcity in a world of
increasing demand, it is possible to
have a partial and slow substitution
of traditional sources, where these
sources even retain a pricing pre-
mium and satisfy the marginal de-
mand in the presence of a new
source of energy, which is cheaper
and has more calorific content (the
case of wood versus coal, for exam-
ple). However, things can be com-
pletely different when there is supply
abundance and demand is not grow-
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ing. Itis possible that a new source of
energy completely displaces the in-
cumbent. In such a world, the in-
cumbents cannot retain a pricing
premium if it is going to have a mar-
ket share.

Integrating renewables
into hydrocarbons projects

The countries that are dependent on
oil and gas production for govern-
ment revenue are highly vulnerable
to changes in the energy landscape,
and this also applies to oil companies
to some extent. However, there are
two important differences between
major oil companies and oil-export-
ing countries in relation to energy
transition. While the key issue for oil
companies is the disruption of exist-
ing business models, the main chal-
lenge for oil-exporting countries, in
addition to loss of revenues essential
for the functioning of their
economies, is the ability to monetize
their large reserve base. This is
mainly because the proved reserve to
production ratio of international oil

companies is typically around eight
to ten years, whereas this number is
several decades, beyond all peak oil
demand forecasts, for some of the
resource rich countries. For example
it is more than 63 years for Saudi
Arabia with around 90 percent de-
pendence of government budget on
oil revenues. This makes the inabil-
ity to monetize the reserve base a
risk for these countries.

The second important difference is
that, unlike oil companies that may
face risk by moving beyond their
core business into renewables, for
oil-exporting countries, there is no
conflict between static and dynamic
efficiency when it comes to posi-
tioning for the energy transition. In-
deed, investment in renewables
could help further boost the short-
term revenues of oil-exporting coun-
tries by freeing up their hydrocarbon
resources for export, as long as in-
ternational prices are above the
break-even price. Oil-exporting
countries have unique characteris-
tics that make the rationale of in-

vestment in renewables quite com-
pelling. These countries have rising
energy demand and are at a stage of
development where economic
growth is tied to energy consump-
tion. The rise in energy demand is
expected to strain the export capa-
bility of these countries. Indeed
some of them, such as Kuwait and
the UAE, are already net importers
of natural gas.

The economics of renewables in ex-
porting countries depends on the
opportunity cost of domestic oil and
gas consumption, which is reflected
in the international price of hydro-
carbon resources. According to the
Energy Information Administration
(2016), generating 1 MWh of elec-
tricity requires 1.73 barrels of oil or
10.11 thousand cubic feet (mcf)of
natural gas. The record low auction
prices for solar photovoltaics (PV) in
Dubai, Mexico, Peru, Chile, Abu
Dhabi, and Saudi Arabia have shown
that, under the right circumstances,
an LCOE (levelized cost of electric-
ity) of $0.03/kWh for solar is

achievable. IRENA also estimates
the global average cost of solar PV
to be around $0.06/kWh. If we con-
sider the lower band, which is closer
to costs of solar in the region, the
break-even prices of oil and gas
would be $17.34/bbl and $2.96/mcf
respectively, which are well below
international prices. If we consider
the global average costs of solar,
which is conservative for the region,
the break-even prices will increase
to $34.68/bbl and $5.93/mcf, which
is still below the international price
for oil but slightly higher than the
average price for natural gas.

Even if we add the costs of dealing
with solar intermittency at around
$5/MWh to these numbers, the
economics of renewables is still win-
ning over traditional resources in
these countries. The economics of
renewables will be boosted if we ac-
count for the gain that these coun-
tries will make from liberated oil
and gas for exports. This highlights
the importance of integrating re-
newable into the existing fossil fuel

based generation mix of oil export-
ing countries.

Diversification remains
the key

For Middle East oil exporters, which
are highly reliant on oil revenues,
investment in renewables addresses,
to some extent, the government’s
short-run revenue maximization ob-
jective by freeing exports of hydro-
carbons, but does not guarantee their
long-term sustainability. In the long
run, diversification of their
economies remains the main adap-
tation strategy that these countries
need to pursue. Renewables may re-
place hydrocarbon resources in the
domestic energy mix, but not in the
government budget, because invest-
ment in renewables does not gener-
ate the high returns that the oil and
gas industry does. Furthermore,
while the renewable energy industry
is part of the diversification strategy,
italone cannot deliver the real needs
of these economies, such as job cre-
ation and welfare improvements.

DISRUPTION AND OPPORTUNITY

THE WIND OF EFFICIENCY

The sail shape of the two
buildings that make up the
BWTC, the World Trade Center
in Manama, the capital

of Bahrain, accelerates the
speed of the winds blowing
through them from the Persian
Gulf, driving 3 wind turbines
that can generate 225 kW each
and supply 13 to 15 percent
of all the energy required

by the apartments.

Thus, during the transition, the oil
and gas sector will continue to play a
key role in these economies, gener-
ating the rents needed to expand
parts of the productive economy, in-
cluding manufacturing industries,
agriculture, and the service sector
with a specific view to those sectors
in which they have comparative ad-
vantage, in order to increase the
non-oil portion of gross domestic
product and consequently diversify
the sources of governments’ income.
In fact the oil and gas sector may
play its part in the diversification
drive through building new indus-
tries and fostering backward and for-
ward linkages. In an environment of
heightened uncertainty about the
speed of the transition, this repre-
sents a flexible strategy that maxi-
mizes the benefit from rent-gener-
ating capital, that is, oil and gas
reserves and, at the same time, posi-
tions the country for an era that
could see oil demand flatline or de-
cline. During the transition period,
export rents will initially constitute

the bulk of the governments’ rev-
enues but will decline if diversifica-
tion progresses as planned.
However, achieving economic di-
versification is easier said than done,
because this entails extensive changes
in the economy with implications
for citizens’ welfare and the distri-
bution of national income. For ex-
ample, oil-exporting countries need
to carry out painful fiscal reforms
that will lead to the reduction or re-
moval of subsidies, including under-
priced energy careers, and the in-
troduction of taxes, such as income
and value added tax. These issues
are inherently complex given the
rigidity of existing political struc-
tures, institutions, and the implicit
social contract through which lack of
political participation is compen-
sated for by distribution of hydro-
carbon rents. This is why gradual
and small-scale reforms combined
with mitigation measures can be im-
plemented, but one should not ex-
pect speedy transformations of oil-
exporting economies.

Also, there is a non-trivial probabil-
ity that these countries could fail in
their goal of achieving a diversified
economy. This, in turn, will impact
the speed of the global energy tran-
sition. In other words, the global en-
ergy transition will not only shape
the political and economic outcomes
in oil-exporting countries, but the
transition in the major oil exporters
will also shape the global energy
transition. It is a two-way street. The
teedback effect from exporting coun-
tries is relevant even if these coun-
tries succeed in expanding their pro-
ductive economy, or the global oil
market shifts from the current
scarcity-oriented model to a
marginal-cost-based market in
which hydrocarbons cannot retain a
premium pricing. For instance, if
these countries succeed in their di-
versification objectives, they may en-
gage in a more aggressive reserve
monetization strategy, which will re-
sult in lower oil prices and large
changes in the relative prices of fuels,
affecting the speed of transition un-
less these changes in relative prices
are adjusted through carbon taxes,
which open new sets of issues re-
lated to international coordination
and distribution. On the other hand,
if the transition does not go
smoothly and does result in many
output disruptions and more volatile
oil prices, this would in turn affect
the energy transition process. Such
feedbacks add other layers of uncer-
tainty to the already complex issue of
the current energy transition.

%
/é

*With the collaboration of

RAHMATALLAH POUDINEH

and ROB WEST.

79



we

The Massachusets Institute yment

of Technology (MIT) in
Boston is one of the world’s
hotbeds of innovation

in science and technology.

Research/New low-carbon models
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On June 12 and 13, 2018, He is Director of Research for the MIT ~ He is C.E.O. of the Commonwealth
Energy Initiative, and a Senior lecturer Fusion Systems. He study how
the 2018 workshop, O 'F t h e F l I t l I r‘ e at the MIT Sloan School of entrepreneurship and innovative
i “ Management. He works on topics ecosystems can help bring large
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towardS TeChn0|0gy and economics. His current research is  Particularly he focus his engage on
D | t d focused on unconventional oil and gas how fusion energy can be funded
ep Oymen dan resources, particularly the productivity and advanced in the private market.

and economics of North America’s
shale resources.

Commercialization” took
place at Eni headquarters
in Bolgiano (Milan). The
session illustrated the most
important projects in energy
production techniques

in line with the
requirements for a
low-carbon societal model.
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It was the perfect event

to welcome two prominent
figures from the prestigious
U.S. research institute
directly involved in
developing new models

of sustainable energy
development: Francis
0’Sullivan, Director

of Research, Low Carbon
Energy Centers, MIT
Energy Initiative;

and Bob Mumgaard,
C.E.O., Commonwealth
Fusion Systems.

BY GIANCARLO STROCGCHIA
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DISRUPTION AND OPPORTUNITY

No Turning

Back

The energy transition process is still moving

too slowly. Despite progress in new technologies
and cost reduction, commitments and projects
are not wide-ranging enough. Francis 0’Sullivan,
research director at the MIT Energy Initiative

in Boston (Low Carbon Energy Centers) explains

t seems that we have definitely em-

barked on the energy transition road.
Never as in the aftermath of the COP21 in
Paris has the world appeared more solidly
united in supporting the objectives of a
low greenhouse gas model of develop-
ment, at the price of making categoric
commitments, which were still particu-
larly expensive at the time, to promote the
spread of a cleaner form of energy. Since
that day, costs have fallen significantly
and production technologies have been
further refined, yet the path taken still
seems long and perhaps not so effective
in the short term. But will it be the right
one? We asked Francis O’Sullivan, re-
search director at the MIT Low Carbon
Energy Centers in Boston.

Professor 0’Sullivan, how long
will it be before the world can
truly benefit from the
consequences of the energy
transition? Is the pace of
development of renewable
energies sufficient to guarantee
an economically and
environmentally sustainable
future for the planet?
To be frank and direct | would say no. We
are seeing an extraordinary movement
in the right direction with regard to the
adoption and use of new low carbon tech-
nologies, but this use will have to be
significantly widened if we want to at
least partially achieve the carbon emis-
sion reduction targets.

What aspect do you think will
have the greatest impact
on speeding up the spread
of renewable energies: lower
production costs, perfected
technologies or political
commitment by governments
in terms of regulations
and subsidies?
| don’t think there is a single factor that
can drive change on its own. In the future
we will see exactly what has allowed us
to get where we are today, which is a

combination of reducing the cost of re-
newables, which favors their adoption,
improving technologies, which allows fur-
ther acceleration, and finally introducing
specific market regulations. All these el-
ements are needed to exploit the poten-
tial of these resources fully.

In your opinion, which areas

of the planet or which countries

can actually aspire to achieve

significant targets in terms

of creating low-carbon energy

mixes in a relatively short period

of time?
As far as geographical dissemination is
concerned, | think we need to consider
two existing scenarios. On the one hand
there are developed countries—where
the process is proceeding fast—which
are reviewing their energy systems and
gradually replacing their installed capac-
ity. This is the case in Europe and North
America. On the other are the emerging
and growing markets—like India, China
and Africa—where decisions are being
made today about new additional capac-
ity, which are perhaps more crucial. In my
view, it is precisely here that the true po-
tential lies, because if these countries
decide to adopt low-carbon solutions,
they will make a decisive contribution to
the global transition. However, if they
choose to rely on traditional technolo-
gies, we’ll remain tied to large scale car-
bon emissions for another twenty, thirty
or forty years. This is why | believe it is
essential to focus on emerging markets
and ensure that these new technologies
are adopted and implemented in their
respective regions. As for developed
countries, change is already under way
and investments in new capacity show
that Europe and North America are adopt-
ing low-carbon technologies almost by
default.

The spread of renewable energy
is also hindered by inefficient
storage systems. What measures
have been taken in this respect?
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A TRUE GIANT

An aerial shot of the ITER
construction site in Saint-Paul-
lex-Durance in the south of
France. It is the largest
tokamak ever made so far.

The first Fusion Machine

The International Thermonuclear Experimental Reactor (ITER) is one of today’s most

ambitious global energy projects. The European Union, China, India, Japan, South

Korea, Russia and the United States are collaborating in Saint-Paul-lez-Durance,

in the south of France, on the construction of the largest Tokamak ever built,

with an external plasma radius (R) of 6.2 m and a plasma volume of 840 m3.

This magnetic confinement thermonuclear device has been
designed to prove the feasibility of fusion

P % as a large-scale and carbon-free energy

source.
ITER will be the first fusion
R et R - - - . . _ ____ e
In a system that is strongly dependent on TS5 E Wowr vt ovroerevereerm w6 s snnnga® ° 0 produce net energy.
intermittent sources, storage is undoubt- ¢ 4 & & N ew) t.(') i ¢ to maintain fusion for long
3 ; g periods of time.

edly essential and the costs of such op-
tions represent a challenge. Significant
progress has been made recently, for ex-
ample, in improving the economic effi-
ciency of lithium-ion batteries. These
technologies are gaining more and more
ground. Howeuver, it is clear that the range
of storage needs is quite big and that
lithium-ion technologies will not be able
to satisfy all these needs. For this reason
| believe it is important to continue to
search for other technologies that may in-
volve lower costs. This will ensure that
when we need a very high storage ca-
pacity, we will have the technical options
needed to allow a kind of efficient inte-
gration of renewable ones.

Many are beginning to realize the need to
achieve this balance and to continue in-
vesting. However, given the expansion of
the lithium-ion technology market, which
attracts large investments, the difficulty
lies precisely in not losing sight of the
broader picture.

e to test the integrated
technologies, materials,
and physics regimes
necessary for the
commercial production
of fusion-based
electricity.
With ten times the plasma
volume of the largest fusion
machine operating today, the
ITER Tokamak will be a unique
experimental tool, capable of
ensuring that plasma remains
stable for longer periods of time
as well as guaranteeing better
plasma confinement.

In your opinion, will the countries
that signed the Paris climate
accord be able to bear the costs
of their commitments in future?
Many believe that the commitments
made and efforts to achieve large-scale
decarbonization will be burdensome and
will result in additional costs for several
countries. | don’t see it this way. First of
all, in many of these countries there is a
strong growth in the demand for energy
services, which will force them to invest
in new capabilities and technologies. Fur- s T IREa S VAR / 7 )t i i ( . .
thermore, to date some of the low carbon b :
and renewable technologies are, at least
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on the margin, competitive in terms of
cost compared to traditional options. The
difficulties lie in what | mentioned a bit
earlier, namely in storage or, in a broad
sense, in system integration. There re-
mains a lot to do in this respect to ensure
cost-effective integrable options. How-
ever, | am sure that if we manage to draw
some momentum from the adoption of
low carbon technologies, these options
will become available and the nations
that have taken on these commitments
will be able to keep them. This is my
hope and, despite the many challenges
still to be overcome, | think we are on the
right track.

7
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The Energy
of the Universe

Bob Mumgaard, C.E.O. of Commonwealth Fusion
Systems, says we are “feet away” from large-scale
implementation of the ultimate clean and renewable
energy: nuclear magnetic fusion. He and his team
have been working on this for some time, in close
collaboration with MIT and Eni

lobal energy developments are

guided by a ceaseless ambition to
realize the utopia of having a source of
clean, safe, waste-free and unlimited en-
ergy. This ideal paradigm has always
been identified with the model of nuclear
fusion, and today, that desire is very close
to being fulfilled. The team at Common-
wealth Fusion Systems (CFS), a spin-out
of the Massachusetts Institute of Tech-
nology (MIT), with whom Eni has a long-
standing collaboration, has been working
hard to achieve this goal. Bob Mumgaard,
C.E.O. of the CFS project, explained when
and how we will be ready to generate the
first Kw of energy by magnetic fusion.

How was the magnetic fusion

collaboration between Eni and

MIT born?
For many years at MIT we have conducted
research into fusion and developed new
projects to build smaller, faster, cheaper
and smarter energy production systems. A
few years ago, this led us to explore the
possibility of creating a spin-out to market
this technology, but we needed to find
partners, stakeholders and investors who
would support this design model. The
profitable and long-standing collaboration
between Eni and MIT allowed the com-
pany to take part in our project at an early
stage, gradually following the develop-
ments and then, at the right moment, tak-
ing the next step by investing in Com-
monwealth Fusion Systems (CFS), created

as a spin-out of MIT. Today, Eni and CFS
form a kind of common front working with
MIT for the technological development of
magnetic fusion.

Fusion technology has been a real
challenge for humanity. What
makes you think the final goal
will be reached this time?
Fusion is a goal we have been pursuing for
a long time and huge progress has been
made over the years. Scientific discover-
ies have been made and we have improved
the technology and our skills. In the long
term, these have contributed to producing
positive results, although they are still in-
sufficient to achieve standards that would
allow us to derive a stable source of energy.

Over the years, starting with basic science,
we have developed a scientific under-
standing and the progress made so far
means we can start thinking about efficient
energy systems. Furthermore, we now have
the magnet technology we need to take the
final step towards creating a system ca-
pable of generating net energy on a large
scale, and everyone agrees we are ready
to definitively complete this historic tran-
sition. There is already a major ongoing pro-
ject, “ITER,” which proves the great sci-
entific and technological development that
has taken place over time, and the inter-
national interest in this system of energy
production. In our specific case, new mag-
net technology will allow us to take that fi-
nal step with relatively limited effort, human

resources, technology and machinery,
which are nonetheless sufficient to achieve
our goal, thanks to the support of MIT and
investors such as Eni.

What could the advantages of this

new technology be for the energy

sector and world as a whole?
Nuclear fusion is a goal pursued since time
immemorial, as it uses resources that are
available everywhere and are virtually in-
exhaustible. Furthermore, thanks to its high
energy density, every time there is a fusion
reaction, the amount of energy released is
millions of times greater than that of a
combustion or chemical reaction. Lithium
and deuterium are the basis of nuclear fu-

sion. These are abundant elements on land —
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and in sea water and can last for billions of
years. The great energy density also allows
systems to be created that are similar to
those intended for fossil resources, on
smaller sites and with small scale struc-
tures capable of generating large amounts
of energy—a perfect solution for generat-
ing energy where necessary, for example
near cities, particularly considering the in-
creasing amount of urbanization affecting
many regions of the world, including de-
veloping countries. It is also a very versa-
tile system, which can either constitute
the base load or supplement renewable re-

sources and replace the fixed generation
we depend on for the operation of our
electricity networks. Another fundamental
aspect, unlike traditional nuclear energy
produced by fission, is that fusion does
not involve any risk of accidents or prolif-
eration of long-term radioactive waste, as
these are completely opposite reactions.
Fusion is much cleaner, more convenient
and socially acceptable.

In your opinion, can magnetic
fusion be considered a member
of the clean energy family?

/ The Tokamak
Cooling Water System
includes major

components such as
pressurizers, heat exchangers,

pumps, tanks and drying equipment,

plus 33 kilometres of piping.

Definitely—it is the energy that created
the universe, the ultimate renewable en-
ergy, the source of all energy, from solar
to wind power: everything started with
the fusion that occurred inside the stars.
This makes nuclear fusion particularly at-
tractive. Moreover, any system capable of
generating energy without an initial input
and with very few outputs, as in the case
of fusion, is a system that is easier to
manage. There is no need to research, ex-
tract and transform resources on a large
scale because fusion is ultimately the
universe's answer to energy problems.

TER
-acts and
—lgures

Machine weight:
23,000 tons

Plasma temperature:

150 million °C

(10 times as hot as the core of the
sun)

Fusion power:

500 MW

(energy produced)

Stored magnetic energy:

51 GJ

Magnet temperature:

4 K (-269 °C)

(the coldest object in the solar
system)

Eni is, together with MIT, one of
the main proponents of this
project. Could you explain the
dynamics of this relationship and
the contribution that the company
can make beyond financial
support?
Eni has all the know-how and expertise
on how to supply energy on a large
scale, which is why we are very pleased
that it is on our side, not only as an in-
vestor. A big company like Eni, with its his-
tory and its experience, knows how to
manage and implement a project capa-
ble of providing access to energy to peo-
ple who currently have no such access.
Moreover, as an energy producer, Eni is
well aware of the operation of these sys-
tems. Any system capable of supplying
energy at a global level and therefore hav-
ing an impact on the climate and on peo-
ple’s lives requires a structured team, and
companies like Eni form the core of this,
thanks to its long and distinguished his-
tory of engineering excellence. Further-
more, CFS continues to have deep-root-
ed and profitable relationships with MIT,
of which it is a spin-out, and to collabo-
rate in developing future and innovative
technologies that will change the face of
energy production in the future.

7
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Storage/International developments and challenges

The Missing Piece

Batteries and renewable energy
storage systems—key elements for

a successful transition process—are

making technological headway,
but it is difficult to source the raw
materials required for their
production

He is Senior Fellow and Head of the
Energy Program of the IAI (Institute for
International Affairs), where he coordinates
projects on the issues of energy security,
with a focus on the external dimension of
I[talian and European energy policy.
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The island of Inkahuasa,

in Bolivia, stands on the Salar
de Uyuni salt flat. Under its
crystalline crust is the world’s
biggest deposit of lithium,

a primary element for

the construction of energy
storage systems.

ow much progress has been made in
energy transition and in the change
from a carbon intensive system to a
largely carbon-free one? Despite
the progress made thanks to the
growing global market penetration
of renewables and the significant tar-
gets set by the Paris accords, many
questions remain over its future.
Among the various factors that will
lead to a complete and effective de-
carbonization process, batteries and
electrochemical storage systems play
a central role since they enable sur-
plus electricity to be stored, thereby
providing a solution to intermittent
renewables such as solar and wind
power. The power generation sector,
just like the industrial, household
and transport sectors, could gain sig-
nificant benefits when storage tech-
nology is fully developed and eco-
nomically competitive. Until that —
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happens, low CO: emission fossil fu-
els, especially gas, will continue to be
key for progress toward these im-
portant goals.

A technology with
widespread applications

The future is storage if we intend to
attain the targets set by the Paris ac-
cords to keep the increase in global
temperature below two degrees Cel-
sius, thereby limiting the devastating
effects of climate change on human
beings and nature. To achieve that end
we must have a giant step forward in
the technological development of
batteries and storage systems. This is
not the only technology required to
achieve effective and sustainable
global decarbonization. Digitalization
and big data, carbon capture and stor-
age, biofuels, and smart metering will
all contribute to the successful tran-
sition of the energy system. But the
use of electricity storage at different
levels of the economy and in people’s
lives makes batteries a crucial factor.
Batteries are poised to play a key role
in integrating renewables into the
power grid by helping overcome the
intermittency of renewable energy, to-
day’s major limitation on their sub-
stantial use. The development of ef-
ficient, cheap and smart storage units
will enable the excess electricity pro-
duced during the hours of maxi-
mum solar and wind output capaci-
ty as well as the electricity generated
by thermoelectric power plants to be
stored and fed into the grid during
peak demand times, thereby balanc-
ing the electricity system. An exam-
ple of this is Tesla’s Powerpack stor-
age system, the first of which was con-
nected to a wind farm in southern
Australia and has the capacity to
store enough energy to power about
30,000 homes for an hour. Similar
systems are also up and running in
Puerto Rico, the United States and
Belgium. Large-scale storage units
can also be used by industrial com-
plexes to store and use independent-
ly generated electricity—potentially
from renewable sources—thereby op-
timizing load management. Mega
batteries would thus make it possible
to shift consumption from one time
band to another in order to optimize
energy costs and make industrial ac-
tivity more efficient and sustainable.
The spread of batteries and dis-
tributed energy storage systems on a
large scale could also have a signifi-
cant impact on the habits of families
and individuals, opening the way to
households making and consuming
their self-generated power from re-
newables. Finally we need to consider
the key role played by batteries in the
mobility sector, where electric vehi-
cles still constitute a niche market. By
improving the performance of stor-
age systems—considering that bat-

MINING TREASURES

The development of the energy
storage systems sector also
depends on the possibility of
finding the elements that
contribute to their realization. In
this map we see the worldwide
distribution of reserves of the
main minerals such as

lithium and cobalt.

tery size, cost, recharging speed and
range are currently stll below opti-
mal levels—the market share of elec-
tric cars will grow exponentially, par-
ticularly for urban and mid-range use.
Also, looking ahead to ever smarter
and more responsive electricity grids,
it will be possible to use the batter-
ies installed on electric vehicles dur-
ing the charging phase to manage
one-way and two-way electricity
flows and thereby balance the grid
more evenly (vehicle-to-grid, V2QG).

A strategic sector for
accelerating the transition
process

At the global level, the massive
spread of batteries and electricity
storage systems in conjunction with
the growing reduction in the cost of
wind and solar power will, along
with other sectors, secure a rapid
transition towards a strongly decar-
bonized energy sector. At the same
time, it will help achieve one of the
main goals of the United Nations
2030 Agenda, namely to provide ac-
cess to energy to the one and a half
billion people in the world, mainly in
Africa, who are still not connected to
a grid or lack any kind of electricity
service. Given this vast market, pos-
sessing cutting-edge enabling tech-
nologies is a strategic factor from
both an economic and a geopolitical
perspective. According to Interna-
tional Renewable Energy Agency
(IRENA) estimates, the installed ca-
pacity of storage systems for station-
ary applications is set to grow 17-
fold by 2030, this to manage
increased power generation capacity
from renewable sources. Added to
this is the demand for batteries for
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electric vehicles, a market expected
to reach 700 GWh per year in 2030,
with a total value of almost USD
250 billion. Today, this technological
and industrial capacity is predomi-
nantly located in Asia. The current
global leader, Japan’s Panasonic, is
in a race with Chinese giants BYD
and CATL and South Korea’s LG
and Samsung, which together con-
trol almost 90 percent of the global
market. Within a few years, partly
driven by an unequaled domestic
market for electric vehicles, Chinese
production is expected to grow sub-
stantially and to account for as much
as 70 percent of global production.
In 2017 alone, a record year for
global sales of electric vehicles with
one million new registrations, the
Chinese fleet grew by almost
600,000 vehicles, almost 100,000
more than in the previous year, This
figure is all the more impressive
when compared to the 200,000 ve-
hicles sold in both the United States
and Europe. It is on the trans At-
lantic front that there is a danger of
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lagging permanently behind in this
strategic sector. California-based
"Tesla is trying to close the technol-
ogy and industrial gap with its Asian
competitors through massive invest-
ments in both mega storage and
lithium batteries for motor vehicles.
In this respect, Elon Musk recently
announced a partnership with Pa-
cific Gas & Electric Company for
the construction of a mega storage
facility in California of over 1.1
GWHh, almost ten times the current
capacity of its Australian project. In
the battery segment, Tesla is working
to significantly reduce the use and
related costs of cobalt, one of the
costliest components of vehicle stor-
age systems. For the new Tesla
Model S cars, for example, the
amount of cobalt used has been re-
duced from 11 to 5 kilos per carin a
matter of a few months. Quality and
innovation are the only solution for
the Palo Alto based company-which
has plans to build a Gigafactory in
China and Europe-if it is to sustain
its competitive advantage.

éwh | GLOBAL STORAGE MARKET TO REACH 305 GWh BY 2030

35 R

O R e -

2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030

[ SOUTH KOREA
AUSTRALIA

7 uk

B GErRMANY
INDIA

| Y
CHINA

B us.

Source: Bloomberg
New Energy Finance

Batteries have still not taken
off in Europe

In Europe there is a danger that
Tesla, along with Asian giants like
CATL and BYD, will continue to be
the major industrial players in this
sector. Despite the European Com-
mission’s initiative launched last year
to create an “Airbus” for batteries
and avoid missing engagement in a
revolution with the potential to
transform the electricity and trans-
port sectors, the battery sector in
Europe is struggling to get off the
ground. While market forecasts are
essentially rosy, with Europe ex-
pected to account for a third of
global lithium batteries sales by
2025-with an energy storage capac-
ity of approximately 200 GWh out
of a total of 600-the European in-
dustrial sector’s ability to grasp this
major market opportunity seems
highly doubtful. And Brussels’ at-
tempts to push innovation in this
sector appear to be making little
headway. For the two-year period
2018-19, the European Union will

provide EUR 110 million worth of
funding for research and develop-
ment activities. This is far too little
when compared to the EUR 3 bil-
lion investment planned by the Chi-
nese company CATL to boost its
battery-making capability almost
fourfold by 2020. Despite the huge
global market prospects for batteries
and large-scale energy storage sys-
tems, there are several factors of un-
certainty holding back the sector’s
full-scale expansion. The main factor
has to do with the cost and perfor-
mance of the available technologies.
Although the price of lithium bat-
teries has dropped dramatically from
USD 1,000 to less than USD 300
per KWh in just a few years, there is
still uncertainty as to the cost-effec-
tiveness and hence the competitive
edge of electric vehicles over cars
powered by an internal combustion
engine, net of government incen-
tives and other subsidies. In addi-
tion to the cost of batteries, which
would need to fall to USD 100 per
KWh to make electric vehicles cost-

competitive, a further highly signif-
icant cost factor is the new infras-
tructure required to provide charg-
ing points to a growing number of
electric vehicles on the road. Other
factors to be considered include the
size of the batteries themselves, their
range, efficiency and charging time,
all of which currently limit the us-
ability of electric vehicles, particu-
larly for medium and long range
trips. In this respect, however, tech-
nological progress will secure rapid
growth in the market share of elec-
tric vehicles.

Lithium supply issues

Another factor that attracts less at-
tention but certainly deserves to be
taken into account is access to the
natural resources required to devel-
op and sustain the future market for
batteries. Lithium reserves will play
a key role in this rapid energy tran-
sition, and the focus in this respect
has to be not only on the political im-
plications of growing dependence for
running the sector efficiently but also

NORTH KOREA

NEW
CALEDONIA

alll_

R

on the purely economic ones. Glob-
ally, lithium reserves are concen-
trated in a handful of countries,
with Chile controlling almost 50
percent of the resources, followed by
China, Australia and Argentina with
20, 17 and 12 percent respectively.
This concentration causes consider-
able price volatility, as happened in
2017, when cuts in Australian pro-
duction lifted prices in China by 300
percent. In general, the price of
lithium has increased exponentially
in the last fifteen years, rising from
USD 1,500 per ton in 2002 to over
USD 9,000 in 2017. This trend is set
to continue in parallel with growing
industrial production, and companies
in the sector are responding to it by
adopting raw material saving policies.
These are the major challenges fac-
ing the electric battery sector, and
they will determine the timeframes
for the energy transition—a process as
inevitable as it is still uncertain—to be
finally completed.
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Big Data/Risks and opaqueness
of a world under observation

The Social
Rupture

Profiled by sophisticated
algorithms, conditioned by social
media, still lacking an effective
international legislative shield,
we risk falling prey to the control
of faceless powers

lan Turing could never have imagined
that his mathematical work on algo-
rithms to reveal the secrets of the
powerful Nazi calculation and coding
machine Enigma would have be-
come as famous and widely-used as it
has now. But in a world of commu-
nication and images, what is knowing
how to do the math worth, albeit in
such a sophisticated and ultimately
hasty manner? Nothing, if you con-
sider the computing skills of modern
computers and smartphones, which
contain, within a few centimeters, the
thousands, sometimes millions of
punched cards we saw in the science
fiction films of the 1960s and 70s. Ev-
erything, if you apply this enormous
computing capacity to the profiles of
millions of people, to scientific re-
search in oil or gas fields, to medical
knowledge and treatments, for ex-
ample, for Alzheimer’. Just consid-
er its use in market research and pol-
itics, especially the latter if we con-
sider its presence in individualized
messages, devised and sent to specif-
ic people on the occasion of both the
French and U.S. elections, let alone
in the Brexit referendum and, some
say, the recent Italian elections, mes-
sages that with sharp focus influenced
the electoral market. Another issue
that is resurfacing and could also be
decisive for some momentous deci-
sions is the impact of algorithms on
which kinds of energy to use and how.
However, if we go in search of what
is internationally known as the “rup-
ture” a turning point that many be-
lieve to be the key to understanding
what is happening on a planetary scale
in geopolitics and, therefore, in eco-
nomics and finance. This “rupture”

A journalist, has written for, among
others, ANSA, Avvenire and Famiglia
Cristiana. He was Secretary General

of the Italian Association for the Council
of European Municipalities

and Regions, and he is a lecturer

at the University of International
Studies of Rome.

focuses the algorithm as the basis for
capital investments, start-ups and the
expansion of established companies at
the expense of weakened nation states.
The algorithm is a set of calculations
that leads us, in successive steps, to a
single solution to the request made.
The more it is vertical and precise, the
more our answer can be accurate and
not only descriptive but also predic-
tive because at each stage the data are
transformed and refined. Mind you,
even a computer is only a tool. It de-
pends on what data is entered, and for
what we are searching. Based on
careful profiling, you can ask for the
perfect jingle for a new car commer-
cial, the survival rate of patients in a
hospital, or even the mineral re-
sources of a country with which you
are in conflict and how long they will
last. Just think of current conflicts in
border areas with oil pipelines, or in
far-off places in Africa unknown to the
majority but still necessary because of
their wealth of specific minerals.

A world of computing
and power

To date WE has always dealt with the
joys and sorrows of familiar geopol-

itics. What happens when private
computer systems clearly overtake
those of national governments? There
will be a need for debate on rights to
access the Internet or on open data if
governments can no longer process
that data. For many years, we warned
each other, sometimes with parti-
sanship, about “Big Brother.” We
then mocked and demystified him to
make television programs, because the
leviathan state was actually losing its
teeth and its aggression. Calcula-
tion power, initially only that of hu-
mans then machines that filled room
after room with tape and perforated
card processors, and finally comput-
ers, strategy rooms, the cold war, all
of which was government property.
However, since the 1970s and the rev-
olution in the garages of Cupertino
and Silicon Valley, that power has
gradually fallen into private hands.
Few governments in the world now
have the financial wherewithal and the
intellectual and scientific strength
to support the same “Big Data” pro-
cessing capacity as companies like
Google, Facebook, Amazon, Apple
and even Alibaba. Of course, in their
own way, they produce intangible as-

sets, but they are competing in a mar-
ket where until thirty years ago only
nation states and, in some rare cases,
large multinational companies which
had—and still have—a highly strate-
gic significance for the States that
generated them, had the capacity to
predict individual and collective be-
havior. Precisely because of the in-
tangible nature of their consumer
goods, they have at their service the
citizens of every State and of every age
and are the protagonists of an epochal
battle in which they enjoy a privileged
position, even in a philosophical
sense: who can object to the use of
Facebook or to allowing us to listen
to the songs we love? Only a State
that we would immediately define as
culturally or practically dictatorial and
immoral. In fact the controversy
over these major ‘Big Data’ players is
currently focused on whether they are
paying their taxes, in Italy and in the
E.U., and the people marching
against cannot be said to be doing so
in the name of fiscal virtue. There is
no doubt that the offer of services in
exchange for our tastes and prefer-
ences is tacit and understandable to
most people. At most it causes a lit-

tle annoyance when we browse the
Internet and are bombarded with spe-
cial offers for holidays or products
that are very similar to the ones we of-
ten seek information about. We’re not
scared by this any more. But is that
really all that’s at stake? The mass
communication theories of the 1970s
taught us about the “hidden per-
suaders,” so many became familiar
with the meaning of product place-
ment on the higher and lower shelves
of supermarkets. Are we now fully
convinced this is an objective analy-
sis of the data, not always unwitting-
ly instigated and not always malevo-
lent, but nevertheless able to measure
our resistance to buying? And beyond
consumption, when we have to decide
something that will have an important
effect, like Brexit, are we certain
that all the news fed us is democrat-
ically aimed at the entire populace.
Or, instead, are we influenced by
“bots” or robots that calculate and
produce specific news addressed only
to those who will take notice, using
"Twitter and Facebook to reach places
where the vote is decisive, previous-
ly calculated and measured by that
magical algorithm of which we know

DISRUPTION AND OPPORTUNITIES

the function but about which neither
we nor the national state knows any-
thing else. How many people in
Britain made up their minds about
how to vote on Brexit on the basis of
the news not about the potential ne-
gotiations or the economic loss re-
sulting from the fact that, for exam-
ple, in energy terms, the U.K. was one
of the European Union’s COP21
leaders compared to the other 27
countries, but rather on the barrage
of news published at the time on the
increase in immigration from the
E.U,, on the risk of a clash of civi-
lizations in a Commonwealth that has
been dealing with that for centuries,
and on the widely-held notion of a
glorious return to imperial isola-
tionism?

A system of algorithm-based
consensus

The new idea, a “rupture” from the
past, is that these options, which may
or may not be real, do not only de-
pend on the policies of others that
might have been advanced by rival
countries through the customary
battle between spies, albeit updated
to modern times, but are the result

of the “privatization” of Big Data.
"This may come in handy for Putin,
as some have suggested, noting that,
both for Brexit and the U.S. presi-
dential elections, the investigations
appear to lead to Russian hackers, but
who in reality are also feared by an
autocratic leader like “the redeemed
Tsar” re-elected for a fourth term, so
much so that control over the so-
called OTT (Over The Top) players
is very strict. And also by China,
which has also been working to cre-
ate its own connections, imitating
Facebook and WhatsApp, no longer
to guard against political dissent
but in an attempt to control both dis-
sent and uncontrolled (and uncon-
trollable) consensus, particularly
around matters other than the usu-
al “enemy,” historically a foreign gov-
ernment with different interests.
These days, Spotify’s new and secret
algorithm not only delights us with
the music we love, offering us new
tracks all the time and, based on our
use and enjoyment, turning us into
fans of a particular kind of music,
predicting our tastes and ultimately
producing the music it knows we will
consume. The same algorithm pro-
cess can be used to create consensus
through news, music, ads or guided
connections between people, or to
pursue an energy source other than
those chosen by the major countries
and even the most cutting-edge
companies? And why not? This is
possible and no longer science fic-
tion. We aren’t yet the “Pre-cogs”
that Philip Dick saw as superhuman
and mutant figures, capable of pre-
dicting the crimes we did not plan to
commit, but it’s interesting to note
that all the big Over The Top com-
panies are investing in neuro-tech-
nological studies which, for a few
years now, have been offered by
faculties of Communication Sci-
ences and Economics among the
complementary studies for market-
ing courses. There’s nothing to be
scared of. We can’t be millenarians.
However, we must have an awareness
and understanding of whether the
State—understood as a collective
mediator of collective freedoms, in-
dividual and market—still has a say
or must resign itself to a decline in
this field, which was once solidly its
but is now seriously undermined. We
cannot respond to the “rupture” of
an exclusive domain with authori-
tarianism (they represent freedom,
and free speech and it would be
pointless) or antiquated rules, but by
accepting the challenge and re-es-
tablishing a strategy that can reckon
with it which is appropriate consid-
ering the “property” of algorithms.
Just as has been done with this
unique “immaterial geopolitics.”
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$70/b, a New Comfort Zone?

OPEC pragmatism
still in support of the market

OIL PRICES

BRENT PRICE

Source: EIA-DOE, Europe Brent Monthly Spot Price FOB

fter reaching USD 70/b for the
Afirst time since 2014, oil prices,

supported by strengthening
fundamentals, were still rising at the $/b
start of 2018. 135
Positive economic indicators are
supporting the demand. On the supply
side, greater discipline from the major
OPEC and non-OPEC producers has
been confirmed in their compliance
with the November 2016 agreement.
The Saudi and Russian ministers have 95
declared their intentions to maintain
the cuts until the end of 2018 and may
be considering a rolling in 2019 aimed 75|
at “permanent” cooperation between
major producers. Conversely, the
continued growth of U.S. crude
production, currently above 10.5 Mb/d
and estimated to exceed 11 Mb/d by
the end of the year, has brought
instability and uncertainty, correcting 35
the upward trend in stages.
However, a perception of the gradual
reabsorption of surplus stocks and the 15
increased geopolitical risk prevails on
the market. At the end of March, total
OECD stocks fell below the average in
the last five years, achieving the key
OPEC target. On the geopolitical front,
we are witnessing the collapse of
production by Venezuela, which has
suffered the expropriation of their SUPPLY/DEMAND BALANGCE
assets in the Caribbean,
compromising their storage and Mb/d
export capacity. There are new 100.0
tensions, partly as a result of the plan
to renew economic sanctions against
Iran led by the U.S. President, over
the major implications for crude 98.0—
imports to Europe and Asia and for L 1.0
upstream investors in Iran. In the r‘
context of balanced fundamentals, ~

115
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Source: Eni's elaboration on IEA data Mb/d

2.0

the loss of Iranian volumes is a further 96.0—
disruption both in terms of quantity

and quality, to which the market 1 -
reacted with prices up to USD 80/b.
OPEC reacted immediately to 94.0-
guarantee the volumes at risk.

At the OPEC Meeting on June 22,
an increase in production was agreed 1.0
between 0.8 and 1.0 Mb/d, which 92.0-
was also supported by Russia. The
additional production will not create
a bearish trend on the price, given
he geopolitical losses. Supply/demand 90.0 -2.0
balance, essentially flat in Q1 2018
after three quarters of deficit, could
prospectively end the year flat

or in slight deficit, depending largely
on the trend of demand.
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2Q2015
4Q2015
1Q2016
2Q2016
3Q2016
4Q2016
1Q2017
2Q2017
3Q2017
4Q2017
1Q2018

B 3Q2015

Surplus/Deficit Supply

S  OILDEMAND

rose by 2 Mb/d, with the

increase equally divided between
the OECD area (+1 Mb/d) and
non-OECD countries (+1 Mb/d).
Demand in early 2018 was
supported by climactic factors in
Europe and the U.S., and by the
introduction of new petrochemical
capacity in the U.S. The economic
context remains solid, despite
downside risks such as higher
prices, a potential slowdown in
international trade due to U.S.
protectionist measures and a
further strengthening of the U.S.
dollar. In 2018, petrochemicals are
a driver of growth not only in the
U.S. but also in China. In the U.S.,
the low-cost availability of ethanol
and other feedstock from
the shale revolution represents
a strong competitive advantage.
Most of the ethanol plants will be
on the Gulf Coast, near the
non-conventional crude
production basins of Permian and
Eagle Ford. In China, some of the
planned projects will be integrated
with new or existing or new
refineries. Unlike in the U.S., fuel
oil and propane are the main

| n Q1 2018, global oil demand

ANNUAL DEMAND CHANGE BY SELECTED AREAS

Source: Eni’s elaboration on IEA data, annual change
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feedstock. In the U.S., in addition
to ethanol and LPG consumption,
diesel consumption is also rising,
due to the increase in trade and
drilling activity in the upstream oil
and gas sector. Based on the
dynamics of ethanol, LPG and
diesel consumption, demand

in North America contributed

70 percent (+0.7 Mb/d) to the
overall OECD rise in Q1 2018.

In non-OECD countries, more
than 80 percent of the increase

in demand came from China
(+0.5 Mb/d in Q1 2018) and India
(+0.4 Mb/d in Q1 2018). In India,
government policy is supporting
the use of LPG instead of
kerosene for heating use in the
civil sector, consumption of jet
kerosene is continuing to increase
sharply, supported by the boom

in the airline industry, and benzene
consumption is growing despite
high end prices. The IMF forecast
for the economic growth of India
is robust due to the lessening

of the factors behind the
slowdown in demand in 2017,
such as demonetization and

the introduction of the “Goods
and Services Tax,” a kind of
national VAT.

¢  OILSuPPLY

lobal oil supply in Q1 2018 rose
Gto 98.3 Mb/d, +1.5 Mb/d on Q1
2017. The only growth was still
in non-OPEC countries, while OPEC
continued to maintain production
control to comply with the agreement
on cuts, gradually falling to lows for the
past three years. U.S. crude recorded
one of the largest increases in recent
years (+1.2 Mb/d). In particular,
production increased in the Permian
Basin (over 2 Mb/d vs. Q1 2017), so
fast that it saturated the transportation
capacity via pipeline to the USGC,
where a large part of the domestic
refining and export capacity is
concentrated. There was a new
production record for Canada, rising
t0 4.2 Mb/d (+0.2 Mb/d.) Increases
in Kazakhstan and Congo offset
the structural declines in Mexico
and China. In line with the Vienna
agreements, Russia stayed below
11 Mb/d, with a fall of 0.1 Mb/d
vs. Q1 2017. OPEC, falling since
the beginning of 2017, achieved very
high compliance with cuts (over 150
percent in the quarter.) The deepening
crisis in Venezuela, where production
reached its lowest value in the last 30

ANNUAL CRUDE SUPPLY CHANGE
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years (1.5 Mb/d), resulted in a loss of
over 0.5 Mb/d compared to one year
ago. Venezuela’s production capacity
is expected to collapse under pressure
from foreign debt and the tightening of
U.S. sanctions. Saudi Arabia is largely
stable below 10 Mb/d, while the
recovery of Libya continued, returning
to the limit of 1 Mb/d, despite the

internal situation causes repeated
production stoppages in some of the
main oil fields. Nigeria grew (+0.3 Mb/d
vs. Q1 2017), while the natural decline
of Angola continued (-0.1 Mb/d.)
Maintaining the OPEC-non-OPEC
alliance remains a key factor in control
of the market. In the June meeting, the
countries agreed to restore compliance

. [
-y

Source: Eni’s elaboration on IEA data, annual change
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to 100%, with an increase in
production of 0.8-1.0 Mb/d from July
to December. As no individual targets
have been set, the increase will come
from countries with effective spare
capacity: Saudi Arabia, UAE, Kuwait,
Irag and Russia. Saudi Arabia and
Russia have already declared an
increase of around 0.5 Mb/d from July.
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