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Value chain — Making sense of it all
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Petrochemical links — a closer look
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CTO/MTO, others

Ethylene
FCC, PDH, CTO/MTO,
metathesis Propylene
BDH Butadiene

STEAM

CRACKER

Benzene

GAS OIL
Methane

Hydrogen

He=~vy QOil

Polyethylene Terephthalate (PET)
Fizzy drink and water bottles.
Salad trays.

High Density Polyethylene (HDPE)
Milk bottles, bleach, cleaners and
most shampoo bottles.

Polyvinyl Chloride (PVC)

Pipes, fittings, window and door
frames (rigid PVC). Thermal
insulation (PVC foam)and
automotive parts.

Low Density Polyethylene (LDPE)
Carrier bags, bin liners and
packaging films.

Polypropylene (PP)

Margarine tubs, microwaveable meal
trays, also produced as fibers and
filaments for carpets, wall coverings
and vehicle upholstery.

Polystyrene (PS)

Yogurt pots, foam hamburger boxes

and egg cartons, plastic cutlery,
protective packaging for electronic
goods and toys. Insulating material in the
building and construction industry.
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Global oil prices sink on oversupply > e -

Brent, WTI since March 2014
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Rising oil production is key driver
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US production vs. Imports
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And, naturally, C2 follows suit
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US ethylene: Lowest since Q3 2010
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Ethylene Contract vs. Spot price vs. Ethane
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Ethylene pricing at a glance
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* Drops in crude, naphtha pricing at the global level have
pressured North American ethylene — to a degree

* Logistical constraints — Evangeline pipeline — have contributed
greatly to depressed pricing in the US

e Current pricing at levels not seen in 5-6 years
e Short-term market expectations

e Hurricane season and upcoming startup of expansions
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US spot ethylene & PE O PLATTS e
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Propylene: Oversupply yields drop in prices Q PLATTS
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Spot PGP vs. PGP CP vs. spot RGP
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Propylene pricing at a glance ‘ P PLATTS

* As with ethylene, drops in crude, naphtha pricing at the global
level have pressured North American propylene

* Because more than half of production originates at refinery,
the effect of lower crude is amplified, compared to ethylene

* US market currently long; export opportunities available
e Spot, contract prices at six-year lows

* Short-term expectations; Dow PDH capacity around the corner
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Benzene: Volatility in net-short market & PLATTS
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Benzene, crude tie strong
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Value chain — Making sense of it all
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Advantage erosion through overbuilding?

The North American petrochemical industry could find itself in a jam if it pursues
all announced expansions and fails to balance its exports of natural gas, NGLs

© 2014 Platts, McGraw Hill Financial. All rights reserved.
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The resurgence of US petchems
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* For the past 3-4 years, the North American industry has felt
bullish about its future thanks to the shale gas boom

* Olefins, in particular, are undergoing a renaissance — and
dreaming big — less than 10 years after being left for dead

Ethylene — More than 15 million mt/year in announced
greenfield expansions

— Some 2.5 million mt/year in brownfield
Propylene — More than 4 million mt/year in greenfield

 Methanol production in North America is staging an impressive
comeback after years of exile — more than 20 million mt/year in
announced capacity expansions
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Big bet is on ethylene, PE exports LA
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North American PE expansions
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North American methanol projects
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US dry gas production at record highs (& PLATTS
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Ethane rejection and future builds @ PATTS
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 The US petrochemical industry could overbuild olefins
production, causing ethane surpluses to dry up

“If the petrochemical industry knows anything, it is how to overbuild”

-- Sr. VP of major engineering firm
The US could export massive amounts of ethane, also eroding
its feedstock advantage

Ethane availability alone is not enough to support projected
plastic demand growth globally

Recent drop in oil prices shows how naphtha could remain
competitive in the future
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Margin erosion through $50/b oil

Lower feedstock prices have been met with corresponding drops in olefins,
polymers. Though ethane margins remain healthy, naphtha has made up ground

© 2014 Platts, McGraw Hill Financial. All rights reserved.



Naphtha sets the PE global price
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Naphtha, LPGs margins improved
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Tight markets boost naphtha margins QpFrLarTs
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Greenfields: Some decisions postponed
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Crude prices make or break naphtha

McGRAW HILL FINANCIAL

% PLATTS
>

$/Bbl

140

120

100

80

Brent

60 \

— WTI

40

20

Source: US Energy Information Administration

39



o . -~
Naphtha influence to continue O TEATTS e

« Despite the shifting to lights in the US, naphtha continues
to dominate conventional global feedslates
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Could naphtha see sustained lower prices?
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* Natural gasoline is a

C5/C6 stream, very
similar to naphtha,
that comes from
natural gas
processing plants. It
can be processed by
some crackers just
like naphtha

It is being exported
to Canada as diluent
for tar sands, returns
to US Gulf in the oil
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Key takeaways O LTS

* Plunge in oil prices has had palpable effect on petrochemicals

* At the heart of the drop is increased production, particularly
in North America, without corresponding demand growth

* |t has boosted naphtha’s competitiveness as feedstock;
ethane remains advantaged, but feeling pressure from LPGs

* Prices have fallen — some by as much as 50% — which has
affected steam cracker margins, particularly for light-fed units

Volatility in crude pricing is at a 4-year high and introduces
more risk; decisions on key projects already delayed
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Thank you!

Let’s stay in touch regarding the markets
713-655-2214 bernardo.fallas@platts.com
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