Energy Efficiency should
target 1inefficient use, not
all use
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Energy efficiency should not just be a matter of reducing
energy consumption. As renewables grow pricing and profits
should encourage renewable consumption. After all, renewables
aren’t a problem. And greater renewables consumption means
less fossil fuels.Yet consumer pricing models with a low fixed
price + high variable rate are designed to discourage all
consumption, warns James Bushnell of the Energy Institute at
Haas. He says we must recognise that consuming energy is not,
in and of itself, a bad thing. Valuable goods and services are
made and enjoyed using energy. We shouldre-focus pricing to
penalise the wasteful and inefficient, while encouraging the
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clean.

There are two duelling, strongly held, views on the definition
of energy efficiency. The idea of energy efficiency, at least
to economists, 1is to overcome market failures that can lead to
people consuming energy even when the full societal costs of
the energy exceed their benefits.

An alternative perspective also pervades policy circles. This
perspective appears to be that people should just use 1less
energy, period. To economists, this view is a perversion of
the notion of energy efficiency. Energy efficiency should be
about the efficient use of energy, not the non-use of energy.

Pricing electricity

One policy arena where these duelling views are colliding is
electricity rate design. About a month ago I participated in a
workshop at SMUD concerning a proposal to add a monthly fixed
surcharge to homes that newly add rooftop solar. The logic
behind the proposal was a familiar one to readers of the Haas
blog site: many fixed utility distribution costs are recovered
in variable, per kWh rates, and solar homes avoid paying for
those fixed costs when they generate their own electricity but
stay connected to the system. For SMUD, this is a financial
concern: how to equitably recover the fixed costs of their
infrastructure?

But there is a larger societal issue that gets overlooked when
we focus too much on just the financial viability of a
distribution utility. The larger question is: exactly what
kind of behaviour do we want to discourage, or encourage, from
consumers when we set electricity prices, and why?

The SMUD proposal was, not surprisingly, roundly criticised
and opposed by solar trade groups. Somewhat frustrating, but
not surprising, was the vocal opposition from 350.o0rg and
other environmental groups as well. My frustration stems from
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my belief that we have a much better chance at combating
climate change if we direct our scarce resources away from
rooftop solar toward more cost-effective solutions like grid-
scale solar. What was surprising to me, however, was how the
conversation turned to the wisdom, even the ethics, of SMUD’s
general tariff structure, which has a higher monthly fixed
charge, and lower variable prices, than most other California
utilities.

Electricity prices: how high is too high?

The general tone of this part of the discussion was that it
was socially irresponsible for SMUD to charge a lower variable
price of electricity, because it would encourage people to use
more electricity. The argument is often extended to support
steeply rising increasing-block rate structures, such as exist
in much of California, on the grounds that higher prices
encourage conservation (i.e., discourage electricity use).
This begs a question that I wish I had asked at the time, but
didn’'t. If lower electricity prices are “bad”, and by
implication higher electricity prices “good”, then how high is
too high?

Social marginal costs

Economists have a framework for answering this question. It is
called marginal cost. Because we, as a society, are worried
about climate change and other environmental costs, we should
include those in marginal cost as well. That'’s called social
marginal cost (the cost of producing the electricity plus the
external damages done by it). Ideally marginal prices would be
set at social marginal cost, so that when a consumer turns on
a light bulb, or charges their electric vehicle, the
incremental amount they pay matches the incremental cost they
impose on society.

In a previous blog, Severin Borenstein talked about work we
have been doing estimating the social marginal cost of



electricity around the US, and comparing it to the marginal
($/kWh) price faced by residential customers. These social
costs reflect the marginal wholesale cost of electricity and
researchers’ estimates of the environmental costs of
generation. There is a striking diversity across the US in the
relationship between marginal prices and social marginal cost,
but one fact that stands out is that marginal prices in
California are among the highest in the country even though
our marginal cost of electricity is among the cheapest and
cleanest in the country.

Energy Efficiency: duelling definitions

Again, the idea of energy efficiency—at least as an economic
concept—is to overcome market failures that lead to people
consuming energy even when the costs exceeded their benefits.
There are two types of market failures, broadly
speaking: either the energy price is “wrong” or the price is
right but consumers don’t respond correctly to it.

The first failure is usually linked to externalities, like
climate change, whose costs may not appear in the energy
price, leading consumers to consume “too much” because the
price, lacking the environmental cost, 1is “too low.” The
second failure can be attributed to a myriad of institutional
breakdowns, like landlords who don’t have an incentive to
invest in efficiency for tenants, or behavioural factors such
as consumers misunderstanding or not wanting to spend the time
understanding their electricity prices.

But a corollary to the economic view of energy efficiency is
that if true social costs are low, it’s OK to consume more. In
fact, it’s a bad idea, even wasteful, to devote scarce
resources to reducing consumption if the costs of those
investments exceed the benefits provided. This is where
electricity pricing comes into the picture. If we set
electricity prices well above the costs of serving customers,
we are encouraging consumers to take steps to reduce



electricity consumption when the electricity cost savings
outweigh the investment costs to the customer, but not to
society. Rational consumers will reduce their electricity
consumption (or install rooftop solar) based upon these price
distortions.

Indeed, this is exactly what my colleagues at UC Davis, Kevin
Novan and Aaron Smith find in their 2016 paper, The Incentive
to Over-invest in Energy Efficiency. They study air
conditioner replacements in Sacramento and estimate that while
the AC investments save about $11.50 per month in avoided
social costs, they save the consumers who make the investments
about $26.50 per month because of SMUD’s rate structure where
marginal prices exceed marginal social cost.

Considering the fact that marginal electricity prices are more
than double the marginal cost of energy (including
externalities) in much of California, any behavioural
reluctance on the part of consumers to invest in energy
efficiency could actually improve rather than reduce total
benefits. The customer’s cost-benefit test for saving money
needs to be passed by a wide margin before energy efficiency
makes economic sense in places like California. Unfortunately,
as the above map illustrates, as a country, we are devoting
funds to overcoming customer inertia in all the wrong
places. Energy efficiency program expenditures are highest in
states with high prices and clean electricity, and low to non-
existent in the states where electricity is dirty and more
expensive.

Less 1s more, no matter what?

One can argue with the specific numbers, but the general
principle of marginal cost pricing is pretty compelling. If
consumers want to consume energy and are willing to pay the
societal cost to provide it, their consumption creates a
benefit that economists call welfare. If prices rise well
above social marginal cost, then we are inefficiently



discouraging the use of electricity. Yet there are some who
are not persuaded. They appear to think people should use less
energy, period, regardless of whether costs are low or costs
are high.

More consumption, so long as 1it’'s
renewable

The inconsistency in the “less is more, no matter what” view
of energy efficiency is becoming more obvious as the grid gets
cleaner and we are hoping to electrify other sectors, like
transportation and home heating. The former trend means
that the social marginal cost is getting cheaper, even while
the total cost of providing electricity is getting more
expensive (including fixed costs like renewable capacity, the
transmission system, etc.). In fact, there are times and
places where electricity is effectively costless. Do we really
want to discourage consumption, even the charging of EVs,
through high prices during times like these?

It is interesting that some opponents of rate structures like
monthly fixed charges also support increased time-varying
prices. Support for the latter implies a recognition that when
costs are low it’s OK to encourage consumption. However,
opposition to fixed charges when marginal prices are so far in
excess of costs implies a rejection of the same principles of
marginal cost pricing that would lead one to favour time
varying prices.

The other area where the view of “less electricity is better”
runs into trouble is when we consider what the alternatives to
electricity consumption are. Those alternatives are
increasingly gasoline or natural gas. If marginal electricity
is clean and cheap, we want people to shift from gasoline to
electricity to power transportation. But high electricity
prices clearly undermine that transition.

So, what exactly are we trying to achieve with electricity



prices? Once we deviate from the principle of marginal cost
pricing, we risk making moral judgments about how other people
perceive the benefits of consuming energy. Now I'm not against
doing that. I quite enjoy judging other people, in fact. But
it's a wobbly foundation to base public policy upon.

As a policy community we need to come to some common
understanding about what energy efficiency is and should be.
This means recognising that consuming energy is not, in and of
itself, a bad thing. Many fantastic goods and services are
made and enjoyed using energy. What is “bad” is wasting money
and polluting the environment. Energy efficiency efforts
should be focused on truly wasteful, inefficient consumption.
When we place the marginal price of electricity excessively
high, we are throwing out the good consumption with the bad
and making the achievement of our ultimate goal of a
prosperous, clean-energy society harder to reach.

BP: Petrochemicals Drive U.S.
0il Demand Boom
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The United States saw its crude oil and liquids demand jump in
2018 at its fastest pace in over a decade on the back of
growing petrochemical plant capacity that uses increased
volumes of ethane from shale, according to BP.

U.S. oil demand grew by 500,000 bpd, or 2.5 percent, to 20.46
million bpd last year, S&P Global Platts quoted BP as saying
in its 2019 Statistical Review of World Energy.

Production of oil and natural gas liquids (NGL) from shale
plays in the United States rose by 2.2 million bpd in 2018,
according to BP’'s review.

“In case there was any doubt, the US shale revolution is alive
and kicking,” BP’'s chief economist Spencer Dale told reporters
ahead of the presentation of the statistical review, as
carried by Platts.

Petrochemicals are set to become the largest drivers of global
oil demand, in front of cars, planes, and trucks, the
International Energy Agency (IEA) said in a study in October
2018. Petrochemicals are expected to account for more than a
third of the growth in global oil demand to 2030, and nearly
half the growth to 2050, according to the IEA.

In the U.S., the petrochemical industry has benefited in
recent years from greater feedstock availability and lower
prices of ethane on the domestic market, the EIA said earlier
this year.

U.S. exports of ethane surged from almost zero back in 2013 to
an average of 260,000 bpd during the first 10 months of 2018,
representing one-sixth of all U.S. hydrocarbon gas liquids
exports.

In 2015, the United States became the world’s top exporter of
ethane-a key feedstock for petrochemical
manufacturing—surpassing Norway, the only other country to
export ethane, according to the EIA.



In September last year, the American Chemistry Council
(ACC) estimated that since 2010, the U.S. chemical and
plastics industry had announced 333 chemical industry projects
valued at a combined US$202.4 billion.

By Tsvetana Paraskova for Oilprice.com

Erratic Weather Boosts Energy
Demand, Denting Climate
Goals: BP

LONDON — Extreme temperatures around the globe drove a sharp
acceleration in energy demand and carbon emissions last year,
0il giant BP said on Tuesday, issuing a stark warning that the
world risks losing the battle against climate change.

And while 2018 saw another sharp pick up in renewable power
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such as wind and solar, continued growth in oil, gas and coal
consumption meant that overall, the world’s energy mix
remained “depressingly” flat, BP Chief Economist Spencer Dale
said in the company’s benchmark 2019 Statistical Review of
World Energy.

The 2.9% rise in energy demand in 2018, the fastest rate since
2010, deals a blow to global efforts to meet the 2015 U.N.-
backed Paris climate agreement to limit global warming by
sharply reducing carbon emissions by the end of the century.

China, India and the United States accounted for around two-
thirds of the growth in energy demand. In the United States,
demand rose by 3.5%, the fastest rate in 30 years following a
decade of declines.

And as energy consumption grew, greenhouse gas emissions
caused by burning of fossil fuels, which account for around
two-thirds of total emissions, rose last year by 2%.

“It’s clear we’'re on an unstable path with carbon emissions
rising at their fastest rate since 2011,” Dale said in a
briefing ahead of the release of the report.

London-based BP and its rival oil and gas companies have faced
growing pressure from investors and climate activists to meet
the Paris climate change goals.

Earlier this year, BP agreed to increase its disclosure on
emissions, set targets to reduce them and show how future
investments meet the Paris goals. But investors and activists
say it needs to do more.

Energy consumption has historically been closely linked to
economic growth.

But while global economic activity cooled last year, energy
demand growth was driven by a sharp increase in abnormally hot
and cold days around the world, particularly in China, the



United States and India, which in turn led consumers to use
more energy for cooling and heating.

Parts of the northern hemisphere were hit by freezing cold
weather fronts last winter, only to face record temperatures
in summer that resulted in vast fires and droughts.

In the United States, the combined number of heating and
cooling days was the highest since the 1950s, BP said.

“There is a growing mismatch between societal demands for
action on climate change and the actual pace of progress,”
Dale said.

Primary energy growth (BP): https://tmsnrt.rs/2X6nlqQ
0il production (BP): https://tmsnrt.rs/2R20i9H

Gas production increases (BP): https://tmsnrt.rs/2WYrT10
World Energy in 2018: https://tmsnrt.rs/2Wxyyea

FOSSIL FUELS RISE

The BP review showed an increase in oil and gas production,
driven largely by a break-neck expansion of U.S. shale output.

While OPEC, Russia and other producers continue to cut back
0il production in an effort to boost prices, U.S. drillers are
rapidly increasing output, particularly from the prolific
Permian basin in west Texas and New Mexico.

As a result, global oil supply rose 2.2 million barrels per
day, more than double its historical average.

The U.S. boom also accounted for nearly half of an
unprecedented increase in global natural gas supplies, which
increased by 5% in 2018.

The increase in U.S. oil and gas production was the largest-
ever annual increase by any country, BP said.



Renewable energy grew by 14.5%, nearing the record increase in
2017. The share of renewables in power generation nevertheless
remained mostly unchanged, accounting for around one third.

(Reporting by Ron Bousso; editing by David Evans)

Saudi Arabia, Russia agree on
joint private sector
projects: Al-Falih

Saudi Arabia has agreed with Russia to launch several
initiatives and set up joint investment and production
projects by private sector firms in both countries, Energy
Minister Khalid Al-Falih said on his Twitter account.
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The move comes as part of Vision 2030 and the objectives of
Russia’s mega national projects.

Yesterday, during the sixth Saudi-Russian Intergovernmental
Commission meeting held in Moscow, Al-Falih discussed
comprehensive cooperation with his counterpart Alexander
Novak.

According to Tass news, Al-Falih has said that Russian
President Vladimir Putin is planning to visit Saudi Arabia in
October.

Exxon Mobil proceeds with
Argentina expansion project
in Vaca Muerta basin

Ex¢onMobil

IRVING, Texas — Exxon Mobil is proceeding with a long-term oil
development in Argentina’s Bajo del Choique-La Invernada
block. The project is expected to produce up to 55,000 boed
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within five years and will include 90 wells, a central
production facility and export infrastructure connected to the
Oldeval pipeline and refineries.

“We are encouraged by the excellent results of our Neuquén
pilot project and look forward to increased production through
this significant expansion,” said Staale Gjervik, senior vice
president of unconventional at Exxon Mobil. “The reforms
implemented by the federal and provincial governments have
been critically important to enabling the development of the
Vaca Muerta basin as one of the country’s main energy
resources.”

If the expansion is successful, Exxon Mobil could invest in a
second phase, which would produce up to 75,000 boed. Timing of
the second phase depends on initial project performance and
business and market conditions, among other factors.

“Exxon Mobil has been an active player in the Neuquén basin
since 2010 and in Argentina for more than 100 years,” said
Daniel De Nigris, Exxon Mobil'’s lead country manager. “We will
continue to work closely with the government and our partners
and will use our expertise and capabilities to bring jobs and
other benefits to local communities.”

In 2015, the Neuquén provincial government granted Exxon Mobil
a 35-year concession in Vaca Muerta for the Bajo del Choique-
La Invernada block. Exxon Mobil began an exploration pilot
program the following year and now has three producing wells,
and three additional wells moving into production. A
production facility, gas pipeline and oil terminal have been
in operation since 2017 and were recently connected to the
Pacific Gas pipeline by a 16-in pipeline.

Bajo del Choique-La Invernada 1is a 99,000-acre block, located
58 mi northwest of Afelo and 114 mi northwest of Neuquén city.
Exxon Mobil Exploration Argentina is operator and holds 90%
interest in partnership with Gas y Petrdleo del Neuquén, which



holds 10% interest. Exxon Mobil Exploration Argentina 1is
leading its unconventional operations in the Neuquén basin
under a joint venture agreement with Qatar Petroleum, which
has 30% interest in Exxon Mobil’'s upstream affiliates 1in
Argentina.

Prime Minister agrees legally
binding net-zero emissions
target for 2050

Announced on Tuesday night (11 June), the Prime Minister
revealed that the statutory instrument to amend the Climate
Change Act of 2008 to account for a net-zero target by 2050
will be laid in Parliament on Wednesday.

Prime Minister Theresa May said: “Now is the time to go
further and faster to safeguard the environment for our
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children. This country led the world in innovation during the
Industrial Revolution, and now we must lead the world to a
cleaner, greener form of growth.

“Standing by is not an option. Reaching net zero by 2050 is an
ambitious target, but it is crucial that we achieve it to
ensure we protect our planet for future generations.”

The move comes just over a month after the Committee on
Climate Change (CCC) published its recommendations to
Government on legislating for a net-zero carbon economy. The
body’s advice includes bringing the ban on new petrol and
diesel car sales forward to 2035; quadrupling the UK’s
renewable energy generation capacity; improving biodiversity
across 20,000 hectares of land annually and deploying carbon
capture and storage (CCS) at scale.

Crucially, the CCC believes that reaching net-zero by 2050 can
be done using between 1-2% of GDP in 2050. This is the same
level of funding currently allocated to work related to
compliance with the Climate Change Act.

Devil in the detail

How the UK actually plans to reach net-zero emissions will
need to be set out. Chancellor of the Exchequer Philip Hammond
claimed that spending cuts for schools, hospitals and the
police force would be needed to fund total decarbonisation of
the UK economy, which he estimated at £1trn.

The Financial Times reported last week (4 June) that the
cabinet has accepted a request by Hammond that 88 megatonnes
(million tonnes) of emissions from the 2013 to 2017 carbon
budget should be carried forward to give the UK more leeway in
meeting future targets. The decision flies in the face
of advice issued by the CCC when it urged ministers not to
take advantage of the existing rule.

Under the Climate Change Act, the UK is currently targeting an



80% reduction in emissions by 2050 against a 1990 baseline,
following similar advice from the CCC in the past. However,
the current Act only accounts for international aviation and
shipping on a territorial basis. Under the proposed new
strategy, the net-zero target would encompass all sectors,
including shipping and aviation.

One deviation from the recommendations 1is the use of
international carbon credits. The UK Government has confirmed
that they will retain the ability to use these credits to
offset emissions within an appropriate monitoring, reporting
and verification framework.

The UK Government also looks set to stick with its original
phase-out date for new diesel and petrol vehicles. However,
MPs have confirmed a bid host COP26.

The Government’s target will also tap into the growing
influence of youth climate strikes. A Youth Steering Group
will be led by DCMS and the British Youth Council to advise
the Government on priorities for climate change, waste and
recycling and biodiversity loss. They will start their review
in July.

The legislation means the UK will become the first G7 nation
to enshrine a net-zero target, and will conduct assessments
within the next five years to push for other countries to set
similar targets. A key ambition of this assessment is to
ensure that UK industries to not face unfair competition from
foreign businesses neglecting climate impacts.

Rapid turnaround

It also follows months of calls from MPs and businesses alike
to enshrine a net-zero target into UK law — a discussion that
has been amplified by the recent climate school strikes
and Extinction Rebellion protests.

The announcement from the Government comes just hours after



the Business, Energy and Industrial Strategy (BEIS)
committee’s chair Rachel Reeves MP introduced a new bill for
legislating on net-zero to the House on Tuesday afternoon (11
June).

The bill, which followed the CCC’'s recommendations and
included all international aviation and shipping, was broadly
welcomed across the house — particularly by groups such as the
Environmental Audit Committee (EAC).

Path to net-zero

The UK Government first requested advice from the CCC on how
best to legislate for a net-zero carbon economy last Autumn,
in the wake of the Intergovernmental Panel on Climate Change’s
(IPCC) landmark report on global warming.

The report shed light on the vast difference in economic,
social and environmental impacts between the Paris Agreement’s
agreed 1.5C and 2C pathways for the first time, revealing that
the 0.5C difference would significantly worsen the risks of
drought, floods, extreme heat and poverty for hundreds of
millions of people. In order to limit warming to 1.5C, the
paper concluded, global emissions would need to be cut by 45%
by 2030 before reaching zero in 2050.

In the wake of the report, Scotland has already legislated to
hit net-zero by 2045, while Wales has legislated for a 95% cut
to national emissions by the same deadline. On a global level,
efforts to reduce emissions have seen a 1C drop in the
temperature rise being forecast by the end of the century -
from 4C to around 3C.

From a business perspective, several of the UK'’'s largest
corporates have also set their own pre-2050 net-zero or 1.5C
targets in light of the IPCC’s claims, including the 1likes
of BT, Skanska UK, Ecotricity and Aldi UK and Ireland. This
trend can be seen across the global business community too,
with modular flooring firm Interface, engineering and



electronics giant Bosch and <container shipping
giant Maersk among the global cohort of so-called “zeronauts”.

Businesses from all sectors and of all sizes have also been
aiming to drive change outside of their own operations by
lobbying the UK Government to legislate for net-zero. Last
month, a coalition of 128 UK-based businesses, industry
networks and investors wrote to Ministers demanding that a
net-zero target for 2050 is legislated “immediately” and were
told such moves would be made “in a timeframe which reflects
the urgency of the issue”.

Commenting on the introduction of the legally binding target,
Secretary of State for Business, Energy and Industrial
Strategy Greg Clark said: “We want to continue our global
leadership and that’'s why we are introducing a legally binding
net zero target to end the UK’s contribution to global warming
entirely by 2050. The report we commissioned from the
Committee on Climate Change makes clear that we have laid the
foundations to achieve a net zero emissions economy, and that
it i1s necessary and feasible.

“Almost 400,000 people are already employed in the low-carbon
sector and its supply chains across the country. Through our
modern Industrial Strategy we’re investing in clean growth to
ensure we reap the rewards and create two million high quality
jobs by 2030.”

A green reaction round-up will be published on the edie
website shortly.

Matt Mace & Sarah George



Global emissions climbed at
highest rate in seven years
in 2018, BP says

o

Global carbon emissions jumped the most in seven years in 2018
as energy demand surged, according to BP’s annual review of
world energy, indicating the world is falling behind in its
efforts to rein in climate change.

The report, one of the most closely watched surveys of global
energy trends, found that primary demand rose at the fastest
pace this decade in 2018 even though economic growth weakened.
China, India and the U.S. were responsible for two thirds of
the 2.9% increase in consumption.

Urgency 1is building around the world to contain a global
increase in the temperature, which has risen 1 degree Celsius
since the start of the industrial revolution and is on track
to at least double that increase by the end of the century. It
marks the quickest change in the climate since the end of the
last ice age some 10,000 years ago.
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“At a time when society is increasing concerns about climate
change and the need for action, energy demand and carbon
emissions are growing at their fastest rate for years,” BP
Chief Economist Spencer Dale said at a briefing in London.

Much of the gains were driven by more volatile weather
patterns. An increase in the number of days that were either
unusually hot or cold boosted energy use for heating and
cooling, Dale said. As a result, global C02 emissions rose for
a third straight year, a trend likely to stick for the time
being.

Almost 200 nations pledged to take steps to limit warming to
well below 2 degrees through the Paris Agreement on climate
change in 2015. Their aim was to limit the superstorms,
droughts and famine predicted to happen more frequently with
runaway climate change.

Even the dirtiest fossil fuel for power generation 1is
increasing. Both consumption and production of coal advanced
at their fastest rate for five years, driven by the need for
developing economies across Asia to connect millions of homes
to a reliable source of electricity. That’'s despite coal’s
share of primary energy falling to just over a quarter of
primary energy and 17 gigawatts of plants burning the fuel
being retired.

BP's report contained some more hopeful trends. Renewable
energy consumption jumped 15% in 2018, near the record advance
from a year earlier. China, again at the forefront, is adding
more renewable energy than the world’s most developed nations
in the OECD combined, BP said.

Growth in output from wind, solar, geothermal, biomass and
burning waste accounted for about a third of the increase in
total power generation, or the same as the increase in coal.

“Renewables can’t grow quickly enough,” Dale said.



5 extreme trends that will
affect oil 1in the next 5
years

Opinion byTheo Priestley

The 0il & Gas industry is synonymous with the word ‘extreme’
but in many ways that term doesn’t translate well when it
comes to keeping up with the latest of technology trends.

While the environments that the energy industry operate in
might be considered so, the ability to tap into emerging
trends is on the opposite side of the spectrum compared to
other industries like Manufacturing.

So what should the oil and gas and energy industries be
looking toward in the future to maintain its own extreme,
competitive advantage?
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Internet of Things (IOT) and Edge Computing — Connecting the
Sea for Extreme Operational Efficiency

An industry buzzword that’s been around for a while now. IOT
is picking up pace with the interest from the energy sector as
it looks to harness data from an array of sensors whether from
tidal, wind, or traditional oil and gas pipelines.

The attraction of receiving real-time, operational data from
machines and large, 1inaccessible equipment is huge as
companies seek to minimise or predict failure, and maximise
efficiencies and uptime.

But let’s scrutinise the promise of IOT further, because it’s
not as easy as it appears to extract the value required.

For example, there are approximately 3,500,000km of pipeline
across the World on and offshore. Beneath the waves an
estimated 70% are already at or beyond design life.

While on land both WiFi and 5G are touted as the standard for
connecting IOT-enabled devices, and for harvesting data in
real-time the reality facing the energy industry is that 70%
of the World’'s surface is water, and those technologies don’t
work subsurface which would enable the internet of things in
the extreme environments they operate in.

This applies for smart cities also where existing
infrastructure is buried below ground.

Asset integrity management is a big concern for the oil
industry today as costs soar towards an asset’s end of life
while production declines, and this doesn’t take into account
the reputational cost and damage of having a major failure
subsea, the environmental impact and costs associated with
loss of production and revenue.

Many installations are in late life but with 1little
understanding of actual pipeline condition and integrity



meaning a loss in revenue and production if longevity cannot
be extended.

This 1is a critical use case of IOT technology, especially
Subsea Internet of Things where the retrofitting of wireless
monitoring devices and sensors can greatly increase the amount
of data required for effective decision making at this level;
data including pressure, temperature, fatigque, corrosion, and
vibration and flow from sensors which form part of an Edge
network of devices which can not only communicate with each
other in real-time but offer analytical capabilities meaning
the cost of data transfer from thousands of meters below the
surface 1is greatly reduced for efficiency.

Blockchain — Asset Management taken to the Extreme

Asset integrity is only one key aspect of maintaining an
efficient, productive and compliant energy network. Asset
management at this scale is a headache for many engineers,
CTOs and CFOs responsible for production.

How can you track thousands of components, their lifespans,
their repairs and replacements, the costs associated and third
party invoices effectively and in a way which can’t be altered
or mismanaged?

Blockchain offers an answer. Although the underlying aspect of
Blockchain is purely a distributed ledger and therefore a
backbone infrastructure technology (and in reality, very
boring) the fact that an asset’s lifecycle, service and test
records can be recorded and traced on blockchain offers
greatly enhanced transparency and auditability.

If a critical component is purchased, everything about that
item has already been recorded, from the materials used, their
original source, down to who manufactured it, and who signed
off on the quality testing.

From that point on, where the part is used, what it is used



for, when it was operational, any failures recorded, any
repairs recorded, to its eventual decommissioning is stored on
the digital ledger, completely immutable to change or
alteration.

Digital Twins — Using IOT and Real-Time Data for Extreme
Visualisation

The concept of a Digital Twin along with the Internet of
Things again 1is not a new concept. A Digital Twin refers to
the digital replica of physical assets (physical twin),
processes, people, places, systems and devices that can be
used for various purposes.

The digital representation provides both the elements and the
dynamics of how an Internet of things device operates and
lives throughout its life cycle.

The idea of creating a digital representation of an asset or
device combined with the real-time sensor data can be
extremely inviting for many industries and the energy sector
is no exception.

Being able to visualise an entire installation, down to pumps,
motors, pipes, valves, compressors, turbines and much more,
along with real-time data associated with their operation can
be an engineer’s dream however the balance in question 1is
being able to receive that information at critical moments in
a timely and meaningful way.

This is fine for where remedial work or understanding the
behaviour of a component or machine where time is not critical
is perfect for the application of this technology.

Walking through the exploded view of a huge turbine using
virtual or augmented reality works very well in scenarios
where there are no time constraints.

But every engineer knows that you simply can’t beat being



presented with a dashboard in real-time.

For all new technologies, context is absolutely key in the
correct implementation and the energy sector is no exception
to this rule.

However, many Digital Twin initiatives fall short simply
because they do not take into account subsea infrastructure,
and operational decisions are being based on only half the
picture.

Remember to take into account real-time data from your
offshore structures.

Virtual/ Augmented Reality — Bringing Data Closer to the User
in Extreme Conditions

Imagine being able to walk through a pipeline installation
without physically being there.

Imagine being able to walk through a huge wind turbine and all
its internal components and seeing them operate in real-time.

Imagine being a diver meters below the surface of the ocean,
and having information relayed and overlaid in real-time via
your mask or helmet from wireless sensors instead of holding a
display and attaching it to a wired sensor installation.

Imagine this same capability for an ROV operator and control
screen.

All this is possible with augmented and virtual reality. While
the technology itself struggles to find a foothold in the real
world of the consumer, on an industrial scale it 1is
flourishing as it finds new ways to present information to a
user that frees their capacity to do other tasks, or instructs
them on how to repair or monitor complex machinery in extreme
conditions without the need for manuals or guides.

Artificial Intelligence - Extreme decision making made



possible

No industry can escape the rise of the machines, or the
capabilities that machine learning and advanced algorithms can
bring to automating decision making and making sense of
petabytes of data in an instant.

As time becomes as much a critical commodity as revenue, A.I.
can aid in the analysis of real-time energy production and
asset lifecycles, GIS data for site planning, aiding in faster
operational decision making, invoicing and order to cash
automation, predictive maintenance of assets and the planning
of repairs with minimal interruption to production, automation
of ROV equipment without the need for operators, the list can
be endless if applied correctly.

Again, it’'s key here to reiterate that this trend goes hand in
hand with edge computing, and the movement and processing of
data and critical information at the source (in most cases, at
sensor level) rather than at the datawarehouse will become the
norm and most efficient method of implementation in the
future.

What we must bear in mind is that A.I. is nothing more than
algorithms that can learn from their inputs and adapt, and for
that to happen it needs to be given the right data to make
those decisions in the types of scenarios listed.

The o0il and gas industry has a big task ahead before thinking
about the implementation of machine learning solutions; how
can it get that data out from installations and equipment in
extreme conditions such as subsea locations?

What data is absolutely critical to make an A.I. solution
viable and is it available? How ‘clean’ is that data the
organisation holds? The old saying ‘Garbage In/ Garbage Out’
has never been truer than today when discussing the potential
of A.I.



There we have it, 5 extreme trends for the next 5 years to
think about. But perhaps there is a sixth trend when you
consider all five at once, because in combination they are
extremely powerful and interconnected, and every one is about
the underlying value that can be extracted from the data
generated by the business.

And they do say that ‘data’ is the new oil after all...

Theo Priestley 1is the Chief Marketing Officer at WFS
Technologies, and a world renowned technology futurist.

OPEC Still Gridlocked on
Meeting Date Amid Iran-Saudi
Schism

With just two weeks remaining before they’re supposed to
gather in Vienna, OPEC and its allies are still struggling to
settle on a meeting date. It’s the latest example of how
bitter geopolitical rivalry between Saudi Arabia and Iran can
cause gridlock in the cartel.

The Organization of Petroleum Exporting Countries and its
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partners, an alliance that spans 24 oil-producing nations,
must choose whether to extend production cuts into the second
half of the year or end a pact that has put a floor under
prices. It’s a decision of growing urgency as a deteriorating
global economy and entrenched trade war batter crude prices.

Yet for the past three weeks they’ve been fruitlessly juggling
dates after Russia, the biggest non-OPEC producer in the
coalition, sought to shift the meeting to early July. Now, as
countries that initially resisted Russia’s proposal give it
their support, delegates familiar with the matter say
opposition comes from just one nation: Iran.

It's almost certainly no coincidence that this intransigence
comes as 1its longtime foe, Saudi Arabia, and other OPEC
nations take the Islamic Republic’s market share while its
crude exports are squeezed by U.S. sanctions.

“This seems to be about flexing muscles, marking territory,”
said Helima Croft, chief commodities strategist at RBC Capital
Markets in New York. “Digging lines in the sand because you
can.”

Iranian crude production has tumbled to the lowest in three
decades as President Donald Trump pressures the country to
renegotiate an accord on its nuclear program, data compiled by
Bloomberg show. Meanwhile the Saudis, a religious and
political adversary of Tehran, have aided Trump by raising
their own crude production.

As tensions mount, hostilities have flared in the Persian
Gulf, where Saudi oil tankers and pipeline infrastructure have
suffered attacks that the kingdom has blamed on Iran.

Despite the political friction, OPEC is still broadly holding
together on oil-supply policy. Even though Saudi Arabia has
boosted crude production, it’s still abiding by output limits
agreed with the rest of the group at the end of last year, and
wants these to be renewed when the cartel meets, whenever that



may be.

Whether the group decides to gather at the end of this month
or in July, there are currently no challenges to reaching an
agreement, with the high level of stockpiles in the U.S.
underscoring the need for a cuts extension at least until the
end of the year, United Arab Emirates Energy Minister Suhail
Al Mazrouei said at an event in Montreal on Tuesday.

“What’s amazing about this dispute is that it has little to do
with the actual content of the agreement — a rollover seems
almost certain,” said Croft.

Power Shift

When Russia last month proposed changing the date of the
meeting — originally planned for June 25-26 — because of a
domestic scheduling conflict, it seemed another case of OPEC’s
new ally demonstrating its influence. A previous gathering
intended for April was scrapped at Moscow'’s request.

Ever since the partnership between OPEC and its erstwhile
competitors was struck in late 2016, Russia has typically
secured beneficial terms. Saudi Arabia, OPEC’s biggest member,
promptly supported Russia’s request on the change of meeting
dates.

“It might look like a minor scheduling issue, but actually
it’s a symptom of the shifting balance of power that'’s been
underway since 2016, ” said Derek Brower, a director at
consultant RS Energy Group Inc. “Not just diary power, but
actual pricing power is now decided by Russia and OPEC’s Gulf
producers.”

Riyadh and Moscow may also prevail in the dispute over dates,
which they’re seeking to push to July 3-4. Countries that
initially opposed Russia’s request, such as Algeria and
Nigeria, appear to have fallen in line, delegates say. Algeria
dropped its objections after presidential elections in the



country planned for July 4 were delayed, they said.

Sole Objector

That just leaves Iran, which insists that the original plan to
convene on June 25-26 should stand. In a letter to OPEC’s
Vienna-based secretariat, the Islamic Republic cited its own
schedule commitments for rejecting the date move, delegates
said.

Venezuelan 0il Minister Manuel Quevedo, who this year holds
OPEC’'s rotating presidency, 1is making another attempt this
week to persuade Tehran to accept the change after failing to
win over Iranian 0il Minister Bijan Zanganeh, said the
delegates.

What happens if he fails is unclear. A compromise of holding
the meeting for OPEC members on June 25 as originally planned,
and moving the gathering for non-OPEC producers to July, has
been considered, delegates said.

However, OPEC’s rules require consensus for the date of a
conference to be altered, and without Iran’s blessing the
upcoming gathering will — at least theoretically — remain set
for June 25.

As both Saudi Arabia and Russia now cite a conflict with
commitments surrounding the Group of 20 summit in Japan taking
place in late June, how they would respond if the dates aren’t
amended is uncertain.

n

“It's a fiasco,” said Brower.




0il, gas and fake news on the
airwaves last night

0il and gas industry = good. Foreign Policy Magazine = not
good. Those were the main messages on the airwaves last night.

Al Hayah Al Youm’s Lobna Assal focused on 0il Minister Tarek
El Molla’'s attendance at the Observatoire Méditerranéen de
1’Energie (OME) in Paris, where he revealed that Egypt’s oil
and gas production has reached 1.9 mn bbl of oil equivalent a
day, the highest level in the country’s history. Assal then
spoke to ministry spokesman Hamdy Abdel Aziz about a number of
ongoing projects in the o0il, gas and petrochem sectors (watch,
runtime: 7:02).

Fighting fake news with cold, hard facts: Morsi-era Investment
Minister Yehia Hamed’s hit piece in Foreign Policy earlier
this week grabbed the attention of Al Hayah Al Youm’s Khaled
Abu Bakr, who highlighted a riposte currently doing the rounds
online written by Madbouly’s economic adviser Gihan Saleh
(watch, runtime: 7:38). Saleh accuses Hamed of making
“numerous false and incorrect statements” to “hide and distort
facts.” Abu Bakr also mentioned Al Shorouk’s Ziad Bahaa El
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Din’s review of the piece, which criticized Hamed’s argument
for being overtly political.



