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Global petchem gases trade
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Global Market Overview & Short-term
Outlook
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Slow export growth complicates demand balance

Global LPG export growth Global LPG import breakdown
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US supply defines global market dynamics

Single largest exporter — but are there limitations? US LPG export range vs terminal capacity
75 7 US Seaborne Exports - Estimated Range B US Export Terminal Capacity
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Section 2

US still at the forefront...

New
Canadian
export
terminals

Midstream
infrastructure
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Effect of
sanctions on
Iranian export

Global S/D Eastern
Dynamics supply

Mariner East
2 pipeline
completion Petchem

economics
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Continued
retail demand
growth

New wave of
PDH projects
in China

New LPG
! steam
/ cracking
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Australian LNG
projects add
LPG export
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Political relationships play a role too

US to China tariffs effect

The largest global
importer — yet only
received 3.5 mm t
from the US in
2017.2.8 mm t
expected in 2018

1H
Chinese
imports

EUS H Middle East

Others

Exports expected to
continue to rise —
Asia remaining a

key destination

2016 — inner circle
2017 — middle circle
2018 — outer circle

WNGLS

What are the implications?

Chinese Petchem demand on the rise

e New petrochemical plants

e Propane PDH demand to rise by around 2 mm t by
2020 from 2018

Iranian exports slowdown

e Iranian export volumes estimated to subside in
2019

e How this will affect Chinese imports?

2 tiers pricing mechanism East

* Diversification of supply — Canada/ Australia
e 2 tiers of Eastern prices: US vs ME/other origin
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Propane & Butane Markets
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Section

Key supply/export considerations

US domestic supply-
demand dynamics
will dictate the global
trade growth and
pricing volatility

WNGLS

r

N. Europe exports
connected with N. Sea field
depletion/additions and
\ Russian domestic demand y

N

Med product availability
a function of political
factors and field
depletion

J
&

[ Middle East export level A

will depend on
politics/investment and

(

.

WAF production not expected A

to increase significantly and
the question is domestic
demand growth
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\ domestic petchem use y

Increase of exports out
of Australia will add
another factor in the

kA5|an outlet competition
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N. Europe demand a functionN

of LPG vs ethane/naphtha
econs, propylene demand

L and retail demand decline y

(

.

Latin American import
demand connected with

availability & political
decisions

\

domestic LPG production and

/

J
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(" Sub-Saharan African demand )
will heavily depend on
infrastructure developments,
investment in LPG operations
\ and governmental support /

¥
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China’s level of demand will depend

on economics/investments for
PDH/steam-cracking and for
retail/gasoline blending

India is already undergoing a large
retail growth and market
penetration followed by terminal
expansions. How far can this level
of growth be sustained?

7

.

Indonesia has been growing its
import demand rapidly since 2008
and will continue towards 2020+.

What are the limits and the
alternatives?

\

J
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1 2P 3
Global propane s/d balance - more of the same?
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Section

1 35 3 4

Global butane s/d balance — market changes ahead
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The Rising Importance of Petrochemicals
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Section 1

Cracker incremental cash margins advantage Cracker incremental cash margins advantage
N. Europe Far East
800 Seaborne LPG Cracking 800 Seaborne LPG cracking
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Propylene is tight and needs more PDH units

Global Propylene prices on a rising trend Change in propane trade 2018-25 due to PDH
1.6 4.5 8.0
More light feed New PDH plants needed
cracking is tightening 6.0 to meet propylene
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Section

Propane for PDH becomes major trade

PDH will account for 25% of propane imports
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PDH economics support new plants

Expect the
propylene propane
spread to widen
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Increasing Complexity & the Effect on
Global LPG Pricing & Economics
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Section 1 2

Pricing is the key to clear the LPG markets

Retail Market
 Residential Uses

e Commercial Uses
* Autogas

Small Bulk Market

* Agricultural Uses
e Small Industrial Uses

Large Bulk Market

* Refinery Uses

* Peichem Feedstock

* Small Scale Power Generation

Lower LPG Trade Margins

Fuel Substitution

* Larger Scale Power Generation

* Use as Fuel (bunker fuel, other)
¢ Other industrial Uses
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N. America Influences

Global Influences

Section

LPG pricing/economics more complex

2

Upstream Economics . . .
Retail Economics ‘ Regional Product Availability < =
Midstream Economics . . S
Petchem Economics Other Product Economics 'g
Petchem Economics : : 5
Refinery Economics < External Factors/Shocks 4 ‘-:_h
Retail Economics L. . o
Country S/D Balances < Shipping Economics 1
o)
(7]

Refinery Economics ;

.

Other Product Economics
Other Product Competition

External Factors/Shocks
’ 0il/Gas Economics

Global Netback Economics

Petchem Demand/Econs

Shipping Economics
} Other Product Economics

} OPEC Decisions

} Global 5/D Dynamics } External Factors/Shocks

A.G. Influences

} Shipping Freight Dynamics sl R

External Factors/Shocks

Global Netback Economics
} Regional “Marginal” Effects

} Arb Economics
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% vs Brent

Propane vs Crude (%) 2009-2018
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Section
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US Pricing Constrained

US Pricing Pull

US Pricing
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Propane

Crude/Retail Hist.
Correlation

=== Cracking Value

====PDH Value

== Propane as Fuel Value

Far East Netback
(based on long-term
contracts)

== N.W. Europe Netback
(based on long-term
contracts)
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Section 1 2

US to markets arbs will need to improve; at whose

expense?

USGC to Far East propane arbs
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USGC to N. Europe propane arbs
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Shipping Outlook
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Number of Vessels

Section 1 2 3

VLGC market looking upwards in the mid-term
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160
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VLGC Supply/Demand balance
Base case scenario
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w Far East Demand
N. Europe Demand

Americas Demand
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Factors affecting S/D balance

eUtilization (Market, Panama Canal, etc)
eLay ups/maintenance

*Slow steaming/other trip assumptions
ePort/route congestions

*N/B assumptions

eCompetition with smaller segments
eOther

Supply

¢ Product s/d trade model
e Direction of trade changes
* Trade sensitivities

Demand

2020 2022 2024 - )
¢ Geopolitical assumptions
S. & S.E. Asia Demand * Average product carried per trip
Med & WAF Demand
—Net VLGC Supply
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Number of Vessels

Section 1 2 3

LPG freight rates highly sensitive

VLGC Supply/Demand balance

VLGC (AG - Japan) spot freight development 2013-2018

280 Additional N/B & demand 150
Supply < Demand . ..
. factors will be critical
Demand turns negative
240
200
160 100
Freight
120 £ close to
w historical lows
80 .
40 50
0
2014 2016 2018 2020 2022 2024
Freight Freight
Far East Demand S. & S.E. Asia Demand on average in historical
N. Europe Demand Med & WAF Demand levels heights
0
Americas Demand  ——Net VLGC Supply Jan-13 Oct-13 Jul-14 Apr-15 Jan-16 Oct-16 Jul-17 Apr-18
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Final thoughts
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Section
The beginning of another cycle beyond 2019/20

Oversupply
again

Creation of
new Prices will
demand need to
might be lower

necessary
Global Supply

& Demand
Dynamics

High
utilization Petchems
of current setting the
demand price?
centres

Further
infrastructure
developments
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_ Tel: +1 281 436 9565
Cell: + 1 415 606 0847
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Mailing Address:

INGLS
P.O. Box 37209

Houston, TX 77237, USA

Available Multi-client Studies:

August 18: Petchem Gas Seaborne Trade 2016-2025:
N G | S “Impact of feed costs, developments and opportunities”
August 18: Propane & Butane Seaborne Trade 2016-2025 www.nglstrategy.com

“Where the next wave of LPG exports is heading to?”




