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U.S. Energy Consumption

U.S. primary energy consumption by energy source, 2018

total = 101.3 quadrillion total = 11.5 quadrillion Btu
British thermal units (Btu)

s 2% - geothermal
8% - solar

petroleum
36% 22% - wind

4% - biomass waste |

renewable 20% - biofuels biomasss
energy 11% 45%

natural
gas

31%

nuclear
electric

20% - wood

23% - hydroelectric

Note: Sum of components may not equal 100% because of independent rounding.
;_3 Source: U.S. Energy Information Administration, Monthly Energy Review, Table 1.3 and 10.1,
€la’ April 2019, preliminary data
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Global Energy Consumption

Global _prima_r_y energy con_sumption by energy source (201 t_]-_2050}_ | _ e@
quadrillion British thermal units quadrillion British thermal units
1,000

history projections
900
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ource: U.5. Energy Information Administration, Infernational Energy Outlook 2019 Reference case




U.S. Gross Imports & Exports

Gross energy trade (Reference case)
quadrillion British thermal units

2018
40 history i projections
35 | exports
30 :
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U.S. Net Energy Imports & Exports

Net energy imports (Reference case)
quadrillion British thermal units

2018

30 T B
history ' projections

25
20
15

10

5 netimports petroleum and other
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0 :/ﬂ\% | A : : J/ }
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-5 net exports | \\-’/
10 | - natural gas
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Global Coal Consumption
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Global Coal Trade

» Coal trade around the world »

ESU » Other Asia
) Former Soviet
Union’s imports
Former Soviet
Union’s exports
North America » North America » D
, ol Europe’ North Kores — |
North America’s imports exports - ( :
imports North America’s ) imports
exporiiily China's - south Korea's
Middle Easts  India’s imports  imports &
imports imports
» How much coal? ! AN
100 Mt Central and South
America » Other
50 Mt A}
i Indonesia’s
10 M Central and ﬂ' exports
* South America’s
exports
» Top coal exporters ot
5 Other
Indonesia Central and Africa’s Idotesias
Australia Sout.h Am::ca's exports Other Asia Australia’s
im -
Former Soviet Union B2 & EXPOI'tS
North America Africa » Africa» Australia»
Other Other Asia Other
Central and South America Sl Australia »
Other Asia

Africa
Other exporters

North Korea

Trade flows are illustrative and do not necessarily
represent the locations of the ports and trade routes

Mt = megatonnes of coal

L 4

Other
exporters

Other »
Other Asia
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Global Renewable Growth

Renewable electricity generation, including end-use (Reference case)
billion kilowatthours

20|18
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Low Oil Price Environment
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= U.S. gasoline and crude oil prices
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U.S. Natural Gas (LNG) Exports

Natural gas trade (Reference case)
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U.S. natural gas feedstock to LNG export facilities (Jan 2016—July 2019)
billion cubic feet per day

&)

& N coming online
_ Freeport, Texas in Q3 2019
5 facilities
Corpus Christi, Texas already
4 exporting
Cove Point, Maryland
3 Sabine Pass, Louisiana
2
1 9
0 * o
2016 2017 2018 2019
Source: U5 Energy Information Administration, based on data from OPIS PointLogic Energy
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North American LNG Export Terminals
Proposed

U.S. Jurisdiction
@ Fere Filing
O FERC Pre-file

@ MARAD /U.S. Coast Guard

)
s \"*ﬂf"l/‘f

UNITED STATES

PROPOSED TO FERC

Pending Applications:

4. Nikiski, AK: 2.63 Bcfd (Alaska Gasline) (CP17-178)

5. Coos Bay, OR: 1.08 Bcfd (Jordan Cove) (CP17-494)

7. Sabine Pass, LA: NA Befd (Sabine Pass Liquefaction) (CP19-11)

8. Cameron Parish, LA: 1.18 Bcfd (Commonwealth, LNG) (CP19-502)

Projects in Pre-filing:

A. LaFourche Parish, LA: 0.65 Bcfd (Port Fourchon LNG) (PF17-9)

B. Galveston Bay, TX: 1.2 Bcfd (Galveston Bay LNG) (PF18-7)

C. Plaquemines Parish, LA: 0.9 Befd (Pointe LNG) (PF18-8)

D. Plaquemines Parish, LA: 2.76 Bcfd (Delta LNG - Venture Global) (PF19-4)
E. Port Arthur, TX: 1.86 Bcfd Port Arthur LNG Trains 3 & 4 — Sempra) (PF19-5)

CANADA
For Canadian LNG Import and Proposed Export Facilities:

https:/lwww.nrcan.gc.calenergy/natural-gas/5683

As of January 24, 2020




IMO Sulphur Regulations for Fuel

Five beneficial changes from
IMQO’s Sulphur Limit for ships’ fuel oil

Positive impact o

on human health

Cleaner air

77% drop in overall sulphur
oxide (SOx) emissions from Premature deaths,
ships — annual reduction of | cardiovascular, respiratory

approximately 8.5 million and pulmonary diseases
metric tonnes of SOx will all be reduced

il .\

. . Ship operators,
Higher quality fuels owners + refineries Changes for

¥

— T 'i f

g2y N

|

The majority of ships will have adapted enforcement authorities
switch to higher quality, Iow | - 45066 issued by IMO and Flag and port State
sulphur fuel oil to meet other stakeholders to enhance control will be making
the limit. / \ preparedness ahead of the sure ships are compliant.
"~ \_ entryintoforceof /
Sulphur 2020
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Methanol, LNG, & Scrubbers

“For shipping companies, the three most viable options to reduce their sulphur exhaust to 0.5% are: switching
to ultra-low sulphur fuel oil (ULSFO); fitting an exhaust scrubber (a device that washes the exhaust gasses) or
a switch to Liquid Natural Gas (LNG).” —Hellenic Shipping News

Comparison of Natural Gas and Methanol prices

UsD/tonne

100

200
hll I ‘ | |
(i)
2002 2003 2004 2005 2006 2007 2008 2009 2010

Natural Gas (NG) price (Europs import) W European Methar

DNV-GL

"If you are conservative and say that ships are spending about $3m (£2.4m) per ship to install scrubbers, at
4,000 ships that's $12bn (£9.7bn) dollars of investment in a technology that enables ships to use the world's
dirtiest fossil fuel — heavy fuel 0il.” —Business Insider
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Gaze Into The Future

e Offshore Wind

* Robust Trade

* Oil and Natural Gas Storage

e Carbon Dioxide Imports

e Carbon Dioxide Offshore Storage

 Methane Hydrates

* Electrification of other transportation modes

* Increased global trade with new trade agreements
* Watch for more Anti-Fracking pressures

* Threat to continued pipeline construction, and all pipelines.
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Concluding Remarks

e Imports Shrink

* Exports Expand

* Chaos Reigns

* Change has never been more rapid

* Shipping will attract attention of climate change
concerns

e All energy transportation to be under attack
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