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Are Industry Crosscurrents Obscuring End To The Downturn?

Last week, the price of West
Texas Intermediate (WTI) settled
above $50 a barrel for two
consecutive days before
dropping back at the end of the
week to settle close to $49 a
barrel, but still up 0.9% for the
week

We would emphasize the word
Asl owlyodo as it is
the industry jumping back into
aggressive drilling and
completion work

Last Friday brought the second consecutive weekly increase in the
Baker Hughes (BHI-NYSE) U.S. rig count. During the final two
weeks of May, the overall rig count was flat at 404 rigs before
increasing in the first week in June by four rigs and then last week
with a six-rig gain. Last week, the price of West Texas Intermediate
(WTI) settled above $50 a barrel for two consecutive days before
dropping back at the end of the week to settle close to $49 a barrel,
but still up 0.9% for the week. Attention is also being drawn to the
price action for natural gas, which jumped by nearly 20 cents per
thousand cubic feet (MCF), or nearly 10% last week. The impetus
for the strength was a weekly natural gas injection that was
substantially below analystsé e
was higher and output lower, but the important point is that the
shortfall signals that the inventories may not build to as high a level
as initially anticipated when the injection season started in April. As
a result, natural gas futures prices have climbed from about
$2.15/mcf to $2.60/mcf since the end of May.

The action within the overall rig count shows interesting trends.

Most analysts have been focused on the changes in the oil rig count,
which had been consistently falling to new record lows. Each of the
past two weeks has seen increases of +9 rigs and +3 rigs,
respectively. As the old saying goes, two points makes a trend, so
the logical call would be to say that we have seen the bottom in the
oil rig count, and with oil prices hovering around $50 a barrel, barring
some sharp price reversal, the rig count will slowly recover. We
would emphasize the word fAsl owl
industry jumping back into aggressive drilling and completion work
given the continuing uncertainty about the health of the industry
recovery and the financial health of its participants.



MUSINGS FROM THE OIL PATCH

Maybe more meaningful is that
since the start of April, the
natural gas rig count is only
down three rigs

Natural gas is a different story. As natural gas prices have jumped
up in response to some hot weather along with falling production, we
have seen the gas-oriented rig count moving along an extended
bottom with high volatility. Over the past five weeks, the number of
natural gas rigs working changed weekly by +1, -2, +2, -5, +3 rigs.
As a result, over the entire period, there has been a one-rig decline.
Maybe more meaningful is that since the start of April, the natural
gas rig count is only down three rigs.

We thought it would be interesting to present the rig count declines
and recoveries for significant past industry downturns with both the
raw rig count data and the rig count changes indexed to the start of
each decline. These charts are
see the current rig count upturn reflected in the 2014-2016 data.

Exhibit 1. 2016 Rig Count Decline Set Record Lows
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Exhibit 2. Will 2016 Rig Recovery Look Like Modern Ones?
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Attention will soon shift to projecting the shape of the drilling rig

recovery. Will that recovery look more like the 2008-2010 and 1997-
It is likely that the worst of the 2000 patterns or the mid-period recovery of the 1981-1990 rig
downturn is over. but it will take pattern? It is likely that the worst of the downturn is over, but it will

’ take an extended period to clean up the damage, repair the psyche

of the industry executives and the financial health of the industry,
and restart the 0 amstiythathre megdedtd t s
drive risk taking called drilling and completing wells. As a result, we
doubt the recovery will look like the more recent recoveries. We will
be monitoring all these trends and other factors that will drive oil and
gas prices in order to try to discern how the recovery will unfold.

Does The Future For Electric Cars Mean The End Of Oil?

an extended period to clean up
the damage

Some analysts have declared that the 20t Century was all about
crude oil while the 21st Century will be all about electricity. While
electricity is gaining in importance as an energy source, the key
force driving its growth is the environmental movement that sees the
If h | . potential to make this energy s
'T'you charge up your € ectric car carbon when created. That is a very debatable issue. The reality
in Wyoming, 95% 04ph0ut electricit y adegresofgeemintedtsthei
electricity is produced by burning  fyel used to generate the electricity. For example, if you charge up
coal your electric car in Wyoming, 9
produced by burning coal, according to the latest state data from the
Energy Information Administration. On the other extreme in tiny
Vermont 57% of its power comes from hydro sources and 18% from
wind and 3% from sol ar . Amazin
comes from burning other fuels i primarily wood, so how green is
Vermont power?

In between Wyoming i the presumed dirtiest state i and Vermont i
the most environmentally friendly, although many environmentalists
are aghast at the use of dams for generating power i lies the rest of

So while people talk about the the 50 states with varying degrees of clean and dirty fuels creating
environmentally-sensitive each stateds el ectrici towerfromCarll o
residents of Colorado, 81% of its 18% from natural gas, 16% from wind and 3% from hydropower. So
power comes from fossil fuels while people talk about the environmentally-sensitive residents of

Colorado, 81% of its power comes from fossil fuels. In contrast, we
could look at New York that only derives 2% of its electricity from
burning coal, but it gets 38% from natural gas and 32% from nuclear
power plants. Surprisingly, New York generates 4% of its power by
burning oil, 2% from other energy sources and a whopping 19%
from hydropower. Given this fuel mix, it is surprising how
aggressively New York Governor Andrew Cuomo (Dem) is pushing
to shut down the stateds nucl ea
use of hydraulic fracturing to
Gov. Cuomo is also interested is trying to promote increased use of
wind power, especially offshore in the Great Lakes and the Atlantic
Ocean, but that effort appears to be going nowhere.
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In our summer home state of
Rhode Island, 91% of its
electricity comes from natural
gas

As electricity is gaining
importanceinthenat i on o6 s
mix, the role of electric vehicles
is being promoted by
environmentalists who see them
as away to end the use of
petroleum

Because it is cumulative, the
growth is deceiving

The penetration of electric cars
into the American vehicle stock is
paltry as 400,000 units barely
registers in a fleet of about 300
million vehicles on the road

Our home state of Texas burns coal to generate 26% of its power,
while natural gas accounts f or 53 % of the sta
wind and nuclear account for 10
coming from other sources such as solar and biomass. In contrast,

in our summer home state of Rhode Island, 91% of its electricity
comes from natural gas, 4% from burning oil and 4% from other
sources.

So what does the fuel sourcing mean for power costs in these
states? A ranking of the states last fall based on the price per
kilowatt-hour of power showed that New York was the fourth most
expensive state (second if we exclude Hawaii and Alaska). Rhode
Island, even by using so much cheap natural gas, has structural
issues in its power market that contributed to its number five ranking
for expensive electricity. Vermont, again with lots of green energy,
ranks 9" most expensive. Colorado was in 20t place, while Texas
was number 35 and Wyoming ranked 49t

As electricity is gaining impor"-
role of electric vehicles is being promoted by environmentalists who
see them as a way to end the use of petroleum. These same

groups are pushing electric cars as the perfect vehicle for
autonomous vehicles that are envisioned as a way to reduce the
number of cars needed in future economies, with concomitant less
use of petroleum fuels. As they build their case, we have been
overwhelmed by articles praising the increase in the number of
electric vehicles in todayods
grow in order to fulfill the UN climate change agreement.

vV e

A recent electric car article offered the chart in Exhibit 3 (next page)
showing how the number of these vehicles in the world have grown.
The chart reflects the cumulative total between 2010 and 2015,
showing dramatic growth. Because it is cumulative, the growth is
deceiving. More important is the penetration rate of electric vehicles
into the world vehicle fleet.

If we look at the dark green portion of each bar that represents the
number of electric cars in the United States, the country has gone
from a minimal number in 2010 to 400,000 vehicles in 2015. Yes,
that is dramatic growth, but the 2015 number is less than half the
number President Barack Obama c
roads. More telling is the difference between the height of the dark
green portion of the bar in 2014 and 2015, showing that the industry
added slightly over 100,000 vehicles. That number comes in a year
when the U.S. auto industry produced and sold over 17 million
vehicles. The penetration of electric cars into the American vehicle
stock is paltry as 400,000 units barely registers in a fleet of about
300 million vehicles on the road.
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The global industry has over 1.2
million electric vehicles on the

wor | dosi butatmadisout of
an estimated one billion vehicles

That would suggest that real
consumers i not those motivated
by making political statements i
are not embracing electric
vehicles

Exhibit 3. Growth of Electric Car Population Is Impressive
Figure 1 e Evolution of the global electric car stock, 2010-15
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As the chart shows, the global industry has over 1.2 million electric
vehicl es on t libutthadisduthbias estimataddose
billion vehicles. The point is that for all the dramatic growth (which
presentation charts can make look impressive) in the number of
electric vehicles on the roads, they barely register as a component
of the global vehicle fleet total.

An interesting area for research into the success of electric cars is to
see how many of them are owned by governments i federal, state
and municipal i along with ones purchased by utility companies in
an effort to demonstrate their environmental sensitivity. Our guess
is that in the U.S. these buyers would account for the largest portion
of the electric vehicles on the road. That would suggest that real
consumers 1 not those motivated by making political statements i
are not embracing electric vehicles, despite the concerted efforts of
governments to promote them through mandates and financial

Exhibit 4. Battery Technology And Cost Improving

Figure 2 ® Evolution of battery energy density and cost
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Sources: US DOE (2015 and 2016) for PHEV battery cost and energy density estimates; EV Obsession (2015); and HybridCARS (2015).
Source: vox.com

incentives. Others would point to low gasoline and diesel pump
prices as a significant reason for the lack of success in selling
electric vehicles, but the real problem remains their limited range,
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The targets for battery cost and
density are aspirational and we
recall from similar projections in
previous years they have not
been achieved

The increases in electric vehicles
needed under these scenarios are
impressive

The estimate for sales this year
calls for 74.3 million units, which
is projected to rise to 100 million
units in 2020

longer refueling times and limited refueling locations. Overcoming
Airangeyadxagtit is referred to,
from batteries. Increased battery performance is the holy grail of
electric vehicles and has led to companies investing in huge plants
in an effort to lower the unit cost, while also seeking greater density
to boost performance.

The chart on the previous page of battery density and cost shows an
impressive reduction in cost as more vehicles are being produced,
but the increase in battery energy density has jumped in the past
two years, but one wonders about the validity of the big increase
projected for 2015. The targets for battery cost and density are
aspirational and we recall from similar projections in previous years
they have not been achieved. Without these magnitudes of
improvement, it will be difficult for electric cars to significantly
increase their penetration of t
mandates and regulations.

Exhibit 5. Electric Car Growth Appear Dramatic

Figure 3 ® Deployment scenarios for the stock of electric cars to 2030
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The chart in Exhibit 5 shows multiple projections to 2030 of the
number of electric vehicles tha-
different climate change targets. The projections show what is
supposedly needed to meet the Paris Climate Change Declaration to
limit carbon emissions, the Internat i o n a | Ener ggandh g
4° C temperature scenarios. The increases in electric vehicles
needed under these scenarios are impressive: an 18-times increase
for the 4° C scenario; an 83-times increase to meet the Paris
Declaration; and a 117-times increase for the 2° C scenario. What

do they mean for the success of electric vehicles?

According to the International Organization of Motor Vehicle
Manufacturers, the worldds car
The estimate for sales this year calls for 74.3 million units, which is
projected to rise to 100 million units in 2020. It is difficult to project
where the global automobile industry is heading in terms of unit
sales by 2030, but the chart produced by the organization shows
that the growth in the motorization rate between 2005 and 2014
provides a clue. The most rapid growth has occurred in Asia,
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excluding Japan and South Korea, followed by Russia and Other
Europe and then Africa and South America. Most of these regions
are heavily populated so increased motorization is likely.

Exhibit 6. Less Developed Economies Drive Vehicle Sales
X. Motorization rate 2014
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If we make a quick calculation of the annual electric vehicle sales
required to meet the 2030 environmental scenario targets, the
industry needs to be selling 1.4 million a year to meet the 4° C
scenario, 6.6 million units a year for the Paris Declaration and 9.3
million units a year for the 2° C scenario. If we use the 100 million

Average rate: 180 veh./1,000 inh.

1 March 2, 2016

Source: OICA

If we use the 100 million units
target for 2020, one can see that
even under the most ambitious

scenario, electric cars would units target for 2020, one can see that even under the most
represent only a little over 9% of  ambitious scenario, electric cars would represent only a little over
total vehicles sold 9% of total vehicles sold. Given this outlook, one could conclude

that there is not only a future for the global petroleum market, but it
will be needed for personal transportation.

The greater risk for the petroleum industry is the growing movement
to ban the sale of conventionally-powered vehicles such as being

. - considered by the Norwegian government or others. Additionally,
that over time it would move the : o : :

. we see various cities around the world talking about banning
manufactured-by ban t‘_) 2010, in automobiles from their streets. The question is why they would be
order to allow only vehicles that banned. In certain cases the effort is to improve air quality as in
are ten years old or younger on Paris. There the city government is seeking to ban vehicles built
its roads before 1997 and motorcycles built before 1999 from driving in the

city. The government has indicated that over time it would move the
manufactured-by ban to 2010, in order to allow only vehicles that are
ten years old or younger on its roads. The belief is that modern cars
are less polluting, which is true. Of course, it is an easy step to
promote electric vehicles as the preferred vehicles for driving in the
city. Oslo, Norway is discussing banning cars from its central city

The government has indicated

JUNE 14, 2016
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The growth of the electric vehicle
market may be less impressive
than some current forecasts
suggest

while boosting public transportation as an offset and to improve the
walking and bicycling experience of citizens. No one is sure that
their plan will work if implemented.

Without outright bans on conventionally-powered vehicles, increased
financial incentives for the purchase and use of electric cars, or
significant performance improvement in these vehicles, the growth of
the electric vehicle market may be less impressive than some
current forecasts suggest.

wind Energy In Europe Looking At A Changed Outlook

DONG derived 62% of its
revenues on operational offshore
wind farms in 2015 from
subsidies and other financial
support

Over the past several years, one could not avoid seeing articles
discussing the growth and success of wind energy in Europe and
how this power source was | eadi
future. o We wer e orywhanireading dn adidle t
about the 98 billion crowns ($15 billion) initial public offering (IPO) in
Denmark of DONG Energy (DENERG.CO), a leading utility company

that is the worl dbés | eader iin o
projects in the UK and Germany, including the 1.2 gigawatt Hornsea
1 project, which will become t h

when completed in 2020. It also recently opened offices in the
United States (Boston) and Taiwan to pursue new offshore wind
opportunities. Offshore wind, however, is one of the most expensive
sources of renewable energy. Some investment analysts are
concerned that DONG is heavily reliant on government renewable
energy subsidies. DONG derived 62% of its revenues on
operational offshore wind farms in 2015 from subsidies and other
financial support, such as Green Certificates in Britain.

Exhibit 7. Hornsea 1 Will Be Largest Offshore Wind Farm

Source: Offshore Wind

In another utility development, shareholders of EON ES (EONGY-
OTC), the large German utility company approved splitting the
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The German, Denmark and UK
governments are backtracking on
their subsidies for wind power as
the economic reckoning of
continuing them is hitting home

De nmar knil €Enelyy
Association estimates that such a
change would lead to a massive
drop in additional new wind
energy capacity

Denmark still has a goal to be
fossil-fuel free by 2050

In neighboring Germany, a similar
revolt against the cost of green
energy has forced the
government to alter its subsidies
for renewables

company into two business i one focused on renewable energy,
networks and retail customers and the other retaining its fossil fuel
power plants and trading business. Over 99% of the shareholders
voted in favor of the split, which reflects the green energy leanings of
both the German citizenry and their government. Unfortunately, the
German, Denmark and UK governments are backtracking on their
subsidies for wind power as the economic reckoning of continuing
them is hitting home.

The Danish center-right government of Lars Loekke Rasmussen has
moved to scrap an electricity tax that has provided subsidies for
wind turbines since 1998. The government says its decision follows
a complaint from the European Union alleging that the subsidy
favors domestic businesses over
Energy Association estimates that such a change would lead to a
massive drop in additional new wind energy capacity. It believes
that this government move is dangerous, but it is mostly dangerous
to its members. The Association projects that new capacity
additions would fall to around 50 megawatts a year in 2017-2020, or
one quarter of the average annual additions of 215 megawatts of
wind during 2013-2016.

Analysts point out that Denmark already derives more than 40% of
its electricity from wind power, which could be considered a mature
industry and no longer in need of support. Denmark still has a goal

tobefossil-f uel free by 2050. T hister,g o
Lars Christain Lilleholt, state
done inthe mostcost-e f f i ci ent way. 0O Part
reversal is a reflection of the

largest group within the ruling bloc in the government is the anti-

i mmi gration Danish Peoplebds Par-
considerations such as care for the elderly take priority over the
concerns (profits) of foreign i
Thul esen Dahl ®amember hi¥is abillibbrafiguee
cost that wedbdre passing on to t
be annoyed by the fact that the-
no biggie, itds just business.
thecostswei mpose on Danes. 0

In neighboring Germany, a similar revolt against the cost of green
energy has forced the government to alter its subsidies for
renewables. In 2011, following the Fukushima nuclear power plant
accident, Germany adopted an energy policy that involved shutting
down all its nuclear power plants by 2022 and replacing the power
with renewables 1 primarily wind and solar with some biomass.
Ger manyo6s go at45% df its electridityaconsumption
generated by renewable fuels by 2025, compared with 25%,
currently. Long-term, the country aims to have 80% of its power
come from renewables. The problem is that the cost of supporting
the transition to renewable fuels has become too costly for the
German economy and its citizens.
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Producers would also be forced
to sell green energy competitively
on the market starting in 2017
rather than enjoying priority
treatment with guaranteed prices

What this means is that greater
competition will be introduced
into the clean-energy sector

Germany has experienced an
increase in its carbon emissions
at the same time its renewable
power capacity and share of
national energy output has
increased

Germanybés retail e
to the second highest in Europe

iThe project econt
wor Kk ; the wind sp
all ow for it.o

The agreement last week calls for reduced subsidies for new
producers of wind energy while those for biogas would practically
disappear. Producers would also be forced to sell green energy
competitively on the market starting in 2017 rather than enjoying
priority treatment with guaranteed prices. Chancellor Angela

Mer kel 6s government has agreed
subsidies for new power plants using biomass, an energy source
favored by farmers in the south of Germany. The agreements still
needt o be approved by the parlian
government coalition has a huge majority assuring its approval.

Vice Chancellor Sigmar Gabriel said the agreement readied
Germany for a "paradigm shift in supporting renewable energy".
The shift was to "synchronize" the expansion of renewables rather
than to follow the motto of "the more, the better," to ensure the
electricity generated ends up where it is needed. What this means
is that greater competition will be introduced into the clean-energy
sector. Wind and solar projects, starting next year, will be put out to
tender, rather than automatically launched with generous state
subsidies and guaranteed returns.

Government support under the existing energy plan has helped
boost the share of wind, solar and other renewables to about one-
third of Germanyds electricity
operational and cost problems. Much of the wind power is offshore
and in the northern region of the country, while substantial amounts
of power must be transported to the south. This has meant that
more transmission capacity needed to be built. Additionally, the
intermittency factor of wind and solar power has contributed to an
increased use of imported coal from America to be mixed with the
low energy lignite coal of Germany to power plants for standby
power. As a result, Germany has experienced an increase in its
carbon emissions at the same time its renewable power capacity
and share of national energy output has increased.

The renewable energy subsidies are financed by households and
many companies as they are largely passed on as surcharges on
power bills. The impact of these subsidies has been to raise
Germanyo6s retail electricity <co
(see Exhibit 8), trailing only Denmark, as of the third quarter of 2015,
according to data from the Market Observatory for Energy of the
European Commission.

Across the English Channel, a similar realization about the cost of
wind energy has surfaced. Hugh McNeal, chief executive of the

British wind industrybés trade b
AWe are almost certainly not ta
plants in Engl and. The project

speeds dono6t adetlavation fs significant be@ause iT h
reflects the poor economics of onshore wind without subsidies. The
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Now they will have to sell their
electricity to the national grid
under a competitive bidding
system

JUNE 14, 2016

Exhibit 8. High Electricity Prices Are In Dark Colored Countries
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British Conservative government has fulfilled its pledge to eliminate
the subsidy to landowners who allow wind turbines to be installed on
their property and the financial subsidy to the wind farm developer.

Under the prior subsidy program, wind farms were guaranteed to
receive double the wholesale price for the electricity they produced.
Now they will have to sell their electricity to the national grid under a
competitive bidding system. In addition, the subsidy pool for green
energy has been capped, where before it was effectively limitless.
Part of the thrust in changing the renewable energy subsidies was to
shift them away from onshore and in favor of offshore where the
wind resource is stronger and more stable, even though the cost to
produce is much greater. That is part of the rationale for the subsidy
shift, although there was growing opposition from residents due to
the visual and noise pollution of onshore wind turbines.
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According to government reports,
there is still 425 megawatts of
onshore wind capacity in England
in the turbine planning system

The subsidy costs are becoming
too great of a financial burden for
economies that are struggling to
grow

At the present time, the UK reportedly has 4,000 onshore wind
turbines powering four million homes. Another 3,000 turbines have
been granted planning permission, but most will likely not be built
given the change in subsidies. According to government reports,
there is still 425 megawatts of onshore wind capacity in England in
the turbine planning system. It will be interesting to see how many
of these planned megawatt capacity additions are actually built.

Despite all the studies attempting to demonstrate how cost-
competitive wind energy is with coal and natural gas energy, the
subsidy costs are becoming too great of a financial burden for
economies that are struggling to grow, especially in light of the
rapidly growing social costs they are facing as a result of aging
populations and exploding immigration. We expect many
governments around the world that have embraced renewable
energy without thinking through the economic and social costs on
their power systems will begin re-examining the long-term financial
challenge they face. This does not mean the death of renewable
power, but by failing to weigh the costs against the benefits,
countries may wind up worse off economically without that
examination.

Canada Struggles Over Its Role In The Future Energy World

Canadads politics
that truth

It was immediately obvious to
energy industry participants
foll owi ng Ms. Not
that the cost of operating an
energy business in Alberta would
increase

Geopolitics are always a wildca
politics demonstrate that truth. The election of Rachel Notley, leader
of the New Democratic Party (NDP), as Premier of Alberta in May
2015, kicked off a period of increased anxiety and uncertainty about
the future of the provincebs en:
political change was followed five months later by the surprising
election of the Liberal Party to rule the nation. The election results
were a surprise because the Liberal Party and its leader Justin
Trudeau had been given little chance of achieving an outright
major ity in Canadaébés Parliament.

In matter of six months, the energy business went from operating
under conservative and supportive governments in Alberta and
Ottawa to trying to determine how tax and environmental policies
would be changed under liberal politicians. It was immediately

obvious to energy industry part
election that the cost of operating an energy business in Alberta
would increase given her partybéo:

from those companies. At the same time, the push for greater
environmental regulation in Alberta chilled confidence about the
pace of energy business growth.

The federal election reflected a rejection of a fourth term for
Conservative Party leader Stephen Harper and his pro-energy
policies. That position was de
aggressive support for the Keystone XL pipeline that was ultimately
rejected by U.S. President Barack Obama. The surprise election of

JUNE 14, 2016

PPHB



MUSINGS FROM THE OIL PATCH

It was further elevated when
President Obama embraced him
as a kindred soul on social and
environmental issues

Executives are also recognizing
the difficult position of the
Canadian energy industry as they
search for catalysts to help revive
the business

Like many oil-rich countries,
Canadads oil outp
sharply since 2010 as world oil
prices soared above $100 a barrel

Mr. Trudeau as Prime Minister caused many residents to scramble
to discern whether his campaign rhetoric, especially about new
energy projects and environmental policies, would become reality, or
was merely designed to gain votes.

Mr. Trudeau, the son of Pierre Trudeau, the Prime Minister of
Canada from 1968 to 1984, was dismissed by many during the
campaign for his lack of political experience. They said he was
trading on the name and fame of his father. By leading his party into
a majority position in the Parl
raised. It was further elevated when President Obama embraced
him as a kindred soul on social and environmental issues. The two
leaders combined to push through the Paris Climate Change
agreement, which i mproved Canad
world. There a | measure of Prime Minis
stature was being hosted by President Obama at a state dinner,
somet hing Mr. Har per was never
seven years in office.

The increase in taxes, a new royalty regime in Alberta and new rules
for evaluating the worth of new oil and gas pipelines in Canada has
the energy business on edge. The global oil and gas industry
downturn has devastated the Canadian industry causing significant
capital spending cuts, substantial layoffs of both field and home
office staffs, and dramatic financial restructuring. The impact of the
downturn on the industry is now being assessed as executives are
finally gaining a perspective on the magnitude of the damage.
Executives are also recognizing the difficult position of the Canadian
energy industry as they search for catalysts to help revive the
business. For energy, the issue is simple i Canada is rich in oil and
gas resources, but it lacks sufficient access to world markets. The
Canadian crude oil resources are among the largest in the world, if
one counts the countrydés oil sa
Canadian oil and gas industry was built with a North American focus
and with North American outlets. With the shale revolution in the
U.S. boosting its supply plus an aggressive push for renewables
trimming demand at the margin,
market opportunities both in the United States and elsewhere.
Unfortunately, the opportunities seem limited.

Like many oil-richcountr i es, Canadads oil ou
since 2010 as world oil prices soared above $100 a barrel. The high
price and supposed need for greater oil supply incentivized
conventional oil producers to step up drilling and fracking activity
along with oil sands producers expanding their existing mines and
opening new ones while also stepping up in situ recovery projects.
The growth in oil output convinced the pipeline industry to expand
existing lines and propose new ones to the United States such as
Keystone. Because expectations were that all the additional output
flowing through these new pipelines would be oil sands bitumen,
considered to be one of the dirtiest oils on the planet, the proposed
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Rail shipments fell sharply in
2015 along with the decline in oil
prices

Exhibit 9. Alberta Oil Output Growth Solid
Alberta’s oil production grows

Monthly crude production (m barrels)

200506 07 08 09 10 11 12 13 14 15
Source: Haver Analytics
Source: Financial Post

pipelines became high-profile targets for environmentalists. As
production outstripped the ability of the pipeline industry to move the
supply to the U.S. market, shippers turned to railcars to get the oil
there.

Exhibit 10. Oil By Rail No Longer A Growth Business
Canada Crude Oil Shipments By Rail
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Canadian crude oil shipments to the United States rose dramatically
during 2012, setting the stage for even more volume being shipped
in subsequent years. Rail shipments fell sharply in 2015 along with
the decline in oil prices. Prospects suggest that shipments of oil by
rail will remain restrained as a result of the forced shut-ins of
Canadian oil sands output due to the forest fires near Fort
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McMurray. Many oil sands producers maintain crude oil storage

facilities in southern Alberta, which have enabled them to sustain
The output fall will eventually their shipment volumes for a while, but the output fall will eventually
impact the volumes shipped both impact the volqmes shlppgd both by p|pel|ne_s gnd rail. Asthe mines
by pipelines and rail come back online, production and exports will rise, however, the

International Energy Agency (IEA) predicts that Canadian oil sands
output will fall by an average of 400,000 barrels per day in June due
to the fires, signaling that the recovery will take a while.

Exhibit 11. Canadian Oil Volumes Continue Growing
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Source: Financial Post

The history of crude oil shipments to the United States has shown

steady growth since the 1980s. During the 1970s, Canada was a

significant supplier of oil to the U.S., but that outlet was shut down

. as the dramatic price rise due initially to the Arab oil embargo of

that U.S. oil exports to Canada_ 1973-1974 and the Iranian revolution in 1978-1979 cut U.S.

now represent ”eaf'Y 15% of oil consumption. Once the world recovered from that oil industry

import volumes coming here downturn, Canada became an important oil supplier to the U.S. The
recent shale revolution sent domestic output sharply higher. At the
same time, high oil prices crimped consumption due to increased
energy efficiency putting further downward pressure on oil use. The
growth of U.S. oil supply plus new export pipelines into eastern
Canada has resulted in sharply higher oil volumes moving north of
the border. The net result of these trends is that U.S. oil exports to
Canada now represent nearly 15% of oil import volumes coming
here.

The net result of these trends is

The critical issue for Canadian oil producers, especially its oil sands
producers, is gaining increased access to world markets. The
producers desire that outlet because without it they are subject to
potentially lower prices if oil prices stay low and American refiners
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iThe U. S. i s now
force in oil and gas production,
one that poses huge risks to

Al bertads mar ket

The opposition to these pipelines
is coming from the First Nations
whose property is being crossed,
along with the environmental
movement

Canadian natural gas exports to
the United States peaked in 2007
and have declined steadily since

Exhibit 12. Canada Now Getting More U.S. Qil

U.S. EXPORTS TO CANADA OF CRUDE OIL
(THOUSAND BARRELS PER DAY)

400

W 1990s W2000s M 2010s

300

| I |
year year year year year year year year
2 3 = 5 6 7 8 9

Source: Financial Post

are unwilling to pay market prices for Canadian volumes they know
the producers have to sell.

The challenge for Canadian producers due to the revival of the U.S.
oil industry and the lack of alternative markets for Canadian output
was highlighted in the report produced by the panel that recently
revi ewed Al bertaébés royalty rate:
rejuvenated force in oil and gas production, one that poses huge

ri sks t omaketbhare. Thasdsproblematic, since we have
long relied on the U.S. as our primary (and to some extent, only)
customer, and we do not have sufficient means to move and sell our
oil and gas to other countries.

On the drawing boards are several oil pipelines that could move
western Canadadés crude oil to t
could be shipped to world markets. The opposition to these
pipelines is coming from the First Nations whose property is being
crossed, along with the environmental movement. In the case of
TransCanada G\NY8K) Enérgy E&sTpipéline to move
Alberta oil across Canada to an oil export port on the East Coast,
the opposition is coming from politicians and environmentalists
throughout the eastern provinces.

The natural gas market is also challenged by changes in the U.S.
gas market and the failure of Canada to develop liquefied natural
gas (LNG) export opportunities. Canadian natural gas exports to the
United States peaked in 2007 and have declined steadily since. The
decline coincides with the growth of U.S. natural gas output due to
the success of its shale revolution. The growth in U.S. supply has
more than satisfied the increased demand from more natural gas
being burned to generate electricity.
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In the 1990s, Can
gas exports to the U.S. grew
rapidly as U.S. output fell and
prospects for its recovery were
considered dim

The dynamics of the North
American natural gas market has
translated into lower marketable
gas output for Canada

Exhibit 13. Canadads Oil l ndustry Ne
Key disputed Canadian pipelines
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as U.S. output fell and prospects for its recovery were considered
dim. During that time, gas consumption was curtailed and natural
gas prices fell to $1.00 per thousand cubic feet (mcf). The low price
curtailed gas-oriented drilling, especially in the Gulf of Mexico, which
was declared to be the fiiDead Se
Tidewater, Inc. (TDW-NYSE) at that time. U.S. dependence on
Canadian gas imports rose sharply.

Exhibit 14. Canada Gas Exports Most Impacted

U.S.imports from Canada U.S. exports to Canada
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Canada is also importing more natural gas from the United States,
especially in the eastern provinces. These trends of falling gas
imports from Canada and increased exports to Canada are shown in
Exhibit 14. The dynamics of the North American natural gas market
has translated into lower marketable gas output for Canada. Its gas
output reached a high during the first few years of the 2000s.
Production fell in 2008-2009 due to the financial crisis and recession
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The U.S. natural gas industry was
fortunate that its gas supplies
were close to the coast where the
LNG terminals were located, plus
the interstate pipeline network to
move that gas was in place

According to the web site of
Canadat6s National
there are 44 applications for LNG
export permits

that cut demand. Afterwards, production growth was limited by the
dramatic growth of U.S. shale gas output. Between 2009 and 2015,
U.S. gas output from shale grew to 37 billion cubic feet per day
(bcf/d), nearly four times Al be
10 bcf/d.

Exhibit 15. Canada Gas Production Has Declined Recently
Marketable natural gas production - Canada
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The biggest difference now between the Canadian and the U.S.
natural gas markets is the pace of development of LNG export
facilities. In the U.S., when it became obvious that the shale gas
revolution was providing substantial volumes of supply and
engineers wer e proéyearscot supplggrofvim atn d
|l ow prices, 0 domestic gas produ:
would depress prices. They lobbied for the right to export surplus
natural gas to international markets where gas prices were higher
than could be earned in the U.S. even after considering the cost of
liquefying the gas, shipping it to foreign markets and re-gasifying the
volumes. Both U.S. and Canadian producers sought LNG export
licenses and planned to build export terminals. Many of the U.S.
proposals involved utilizing existing LNG import terminal
infrastructure that only needed liquefying facilities along with the
necessary export permits. Canada was not as fortunate because it
lacked LNG import terminals and pipeline infrastructure. The U.S.
natural gas industry was fortunate that its gas supplies were close to
the coast where the LNG terminals were located, plus the interstate
pipeline network to move that gas was in place.

According to the web site of Ca
are 44 applications for LNG export permits. Industry attention is
focused on the status of the proposal by Pacific North West LNG, a
subsidiary of Malaysiabs Petron.
B.C. The federal review of this proposal was due in April, but the

new Canadian Environment Minister Catherine McKenna added
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Assuming the project moves
forward, the first Canadian LNG
shipment would likely occur after
2020
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Exhibit 16. Canada Has Multiple LNG Export Proposals
CANADIAN LNG PROPOSALS,
COAST TO COAST

LNG proponents are struggling to finalize their Canadian projects.
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further environmental hurdles to the review process. The most likely

project to follow the Petronas oneis ShellOi | 6 s LNG t er
Kitimat, B.C.
The Petronas project is fAon the

McKenna due in the next several months. If the decision is positive
and there are no new restrictions on the project, then a final
investment decision (FID) can be made. Assuming the project
moves forward, the first Canadian LNG shipment would likely occur
after 2020. The prospect that project moving forward, with possibly
a second one on the horizon, would be a boost to Canadian oilfield
activity. The recent industry downturn has so devastated the
Canadian producing and service industries that drilling rig activity
has fallen to levels not seen in decades. Without a catalyst such as
the Petronas LNG project that would prompt producers to begin
drilling the natural gas resources necessary to support the exports,
the Canadian service industry will struggle to re-size itself and
become profitable at lower levels of activity for the foreseeable
future.
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The future of the Canadian
energy business is reaching a
critical point in its history

Exhibit 17. Canada Rig Count Setting Record Lows

Source: Baker Hughes, PPHB

The future of the Canadian energy business is reaching a critical
point in its history. Regul at o
and gas output will set the direction and pace of development for the
¢ o u n tindugtdy,sand especially its service industry. The oil price
recovery is a welcome salve for the damage to the industry, but the
regulatory rulings on the West Coast LNG projects and Energy East
will be crucial for the long-term future. Stay tuned for decisions this
summer.

Will Autonomous Cars Arrive Sooner Than Later?

Mr. Schmidt said that

autonomous vehicle technology
is ready for public roads and it is
regulation that is holding it back

The auto companies see a
potential patchwork of state laws
as a significant hurdle for
designing and building vehicles
acceptable in all states

According to Eric Schmidt, the executive chairman of Alphabet Inc.
(GOOG-Nasdaq), the parent company of Google, autonomous
vehicles wildl arrive on Amenica
decades. Is this wishful thinking given the intense focus of his
company on this technology, or will he prove correct? In a
presentation at his companyb6s r
said that autonomous vehicle technology is ready for public roads
and it is regulation that is holding it back. His statement came on
the same day that the National Highway Transportation and Safety
Administration (NHTSA) said that next month it will be releasing
documents that will serve as the foundation for national regulations
for autonomous vehicles. The f
setting additional standards, which is the issue most autonomous
vehicle developers are concerned about.

The auto companies see a potential patchwork of state laws as a
significant hurdle for designing and building vehicles acceptable in
all states, as is the current norm. For example, in California,
autonomous vehicles are mandated to have steering wheels, pedals
and a driver. While the rules are a disappointment to Google that is
promoting a vehicle much like an amusement park ride with no
steering wheel or pedals, evidence from tests in bad weather report
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