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Butadiene:

Executive Sum
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In the US, IHS Chemical’'s marker for the October US butadiene contract price increased 3.2 cents
per pound to 46 cents per pound ($1,014 per ton). In Asia, the Taiwan domestic contract price was
$1,115 per ton for September deliveries. In Europe, the October butadiene contract price increased

€40/ton to €720 per mt.

Synthetic Rubber:

In the US, the synthetic rubber market conditions
remain competitive on the sales side. In West

Global Synthetic and Natural Rubber Prices

5511
5,071

Europe, demand for synthetic rubbers slightly .§4»139

improved compared with the seasonally weak
month of August, but was certainly not strong for
the time of the year. In Asia, spot synthetic rubber
market sentiment was bullish in the month on the
back of a rebound in crude oil and feedstock

butadiene prices, and restocking demand prior to

the national holiday in China.

Natural Rubber:

Source: [HS
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Average natural rubber prices increased in all three regions last month. The export-cut program will
continue until the end of this year as the International Tripartite Rubber Council, or ITRC (Indonesia,
Thailand, and Malaysia) has agreed to take over Vietnam’s export-cut quota of 85,000 tons. The
natural rubber price has not fallen below $1,250 per ton since the start of the export-cut program in
March, and is expected to remain between $1,300 and $1,500 per ton for the next three months.
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Leading World Technologies Through Innovation

Crude C4s
Monthly Market Summary

North America

WTI and Brent prices were relatively flat for much of

September. However, late in the month OPEC gave

the speculators something to think about when they . 1950
agreed, at least in principle, to adjust production 1320
quotas to control market pricing. IHS Chemical has E % 11005
described this arrangement as more of an agreement & 40 880 &
to agree in the future than a hard and fast & 660 &
Commitment. There is a lot of hard work to be done 3 4 a0 8
within OPEC to set the actual production levels ° 10 4 | 220
required to give them certainty of control, and many . ||||||ﬂ||||||||||||||||||||||||||| ,
individual countries’ interests will run counter to the e & § § ¢ e 8§ 3
objectives of OPEC as a whole. Therefore, this is far g 2 2 & 5 & & 8
from completed. As a result, it is likely to inject a great _

| ight Naphtha Ethane Weighted Average

deal of volatility into the oil markets, especially
between now and the next OPEC meeting in Soucelss 22016 H8
November. Natural gas prices in September bumped
up a little as summer has shown a reluctance to end and September temperatures were above
average for much of the United States. Prices are forecast to trend down for the next few weeks
before increasing with winter demand. For more information on natural gas and crude oil forecasts,
please see the Economy and Energy Overview (EEO), which is available to all IHS Chemical clients
through our Connect platform.

The spread between the cash cost of producing ethylene from the various LPG feedstocks remained
very tight again in September. For much of the month, there was very little difference between the
cost of producing ethylene from ethane, propane, or butane in the United States. To the extent that
one of them was favored, propane has had a slight advantage. Naphtha—based economics were
disadvantaged for the entire month, but cracker operators have been running at minimum naphtha
levels for quite some time, so this is no change to crude C4 availability. There was some discussion
in the market that some ethylene producers might be ramping up naphtha cracking, at least a little.
However, we have not seen any significant increase in the data from the market. We continue to
forecast higher propane and butane cracking in 2016 than was seen between 2012 and 2014, but
lower levels than in 2015. As a result, crude C4 production is forecast to be down in 2016 from the
2015 level. The decrease is a result of somewhat lower ethylene production and a lighter feedslate,
especially in the second half of the year. In 2017, US ethylene production will increase as new
ethylene capacity starts up. Crude C4 production will also increase late in the year, but not enough to
stop 2017 production from falling from the 2016 value.
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Crude C4 supply has not been a market constraint for some time. This changed in August and carried
forward into September. The fall cracker maintenance schedule will continue in October, keeping
domestic production below peak levels. Crude C4 imports from Europe are also not available because
the butadiene market there is also tight. We anticipate US butadiene demand to be marginally lower
in October than it was in September, which should offset some of the supply limitation. However, it
seems likely that the market will be supply limited, for both crude C4 and butadiene, again in October.

In our price database, there are a number of different US crude C4 price postings. The one intended
to reflect trends in the domestic market is labeled “Third party purchase.” It is a calculated value based
on the butadiene, natural gas, and unleaded regular gasoline prices. The US butadiene contract
marker has moved significantly relative to the net transaction price beginning with the August
settlement. See the butadiene market analysis section of our 2 September report for a detailed
description of the transition. We understand that the intent of the nomination adjustments was to
introduce increased transparency into the market and not to actually shift margins along the value
chain. Therefore, we have adjusted our third-party purchase crude C4 formula for the new basis. The
crude C4 formula adjustments took place in stages in August, September, and October the same way
the butadiene marker changed relative to the actual net transaction price.

Butadiene
Contract Prices Butadiene Contract Price Forecast
2,756 125
. . . Fi t
The Taiwan domestic contract price was _ oreces
$1,115 per ton for September deliveries. E 2,205 1o
The October US butadiene contract price % £
marker posted by HIS Chemical increased = 183 s &
3.2 cents per pound to 46 cents per pound % m A ) &
($1,014 per ton). The nominations were not 5 "% -
split. The European contract price for &8 51 . 0
September was €680/ton. The October
contract price increased €40/ton to 0 0
€720/ton. T5ES3°533C538-5383%633
< 7 0 < 7 0 < 7 0 < 7 0 < 7 0
== Contract Taiwan, CIF Contract WEP, C|F == Contract USA, FOE
Source: IHS © 2016 IHS
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North America

IHS Chemical's marker for the September US butadiene contract price increased to 46 cents per
pound ($1,014 per ton). For the first time since November 2011, the settlement does not reflect a split
settlement. As we noted in the Butadiene Market Analysis section of our 2 September 2016 report, a
number of the US butadiene producers are moving away from the “marker plus a premium or fee”
philosophy to a marker flat system. This does not necessarily mean that the sales price will be the
same for every customer. We expect some small discounts to be offered to some customers, but not
many. Additional fees for loading racks or other services are also likely to continue. The IHS Chemical
process for calculating the US contract price is unchanged; however, our marker has moved closer
to the net transaction price. Throughout the transition from August to October, our marker increased
from 37.3 cents per pound to 46 cents per pound, a total of 8.7 cents per pound. We believe that 4.8
cents per pound of that increase was the result of the basis change and 3.9 was actual market price
movement.

The US butadiene balance remains relatively tight. As noted in the Crude C4 section of this report,
the US fall cracker maintenance season has begun, so domestic production is somewhat lower.
Europe currently has no surplus butadiene supply, so incremental imports are also difficult to obtain.
In fact, the tight market and high prices in Asia actually have traders trying to put together an export
parcel from the United States. This tighter market balance is likely to continue into November, when
the ethylene crackers should all be online.

Butadiene demand appears to be somewhat stronger, although not significantly. We understand that
synthetic rubber demand is somewhat higher than it has been, but not dramatically. We understand
that other butadiene demand is also running at reasonable rates overall. It is unfortunate for
consumers that that market strength appeared just as supply became unavailable. This is likely to be
a significant topic in the November price discussions.

US spot prices for September were notionally around 45 cents per pound. Given the tight market
balance, it is unlikely that there was much spot activity this month. Market dynamics in Asia currently
dominate the global butadiene market, as they often do. Our forecast for the spot butadiene price in
Asia for the next couple of months is around $1,125 per ton.

Assuming $350 per ton freight from Europe to Asia and $200 per ton freight from Europe to the United
States, that would require the US price to be $975 per ton (44 cents per pound) to attract exports from
Europe. This might give a little downward pressure to US butadiene prices over the next couple of
months, but there is likely more upside risk than downside risk to our Asia forecast, which could
prevent downward price movement.
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Synthetic Rubber

Monthly Market Summary

United States

Global Synthetic and Natural Rubber Prices
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In the United States, the synthetic rubber market

5952 e | conditions remain competitive on the sales side,
S5 roreest 250 although once again into October the butadiene market
o 4630 20e| IS somewhat tight. Synthetic rubber volumes remain
o 4189 180 = .
E&us mé&| relatively flat, although there does appear to be a
£ 2866 0% | positive bias. Pricing power for domestic producers is
vl 1me g weak in the face of import competition. The year 2016
1,543 = 70 is nearly over, at least from a business planning
1,102 50 f . .
861 o+ 30 perspective. The remainder of the year will be
dedicated to positioning for year-end targets and,
WE conlract SBR 1502, CIF - ===spat SBR 1502, CFRChina | hopefully, a strong start to 2017.
s |15 contract SBR 1502 Mat. Rubber, TSR20 Spot US
B “*""™ | Relative regional feedstock costs for synthetic rubber

producers continue to be an important market dynamic, especially for North American rubber
producers. Our outlook has changed very little from last month. We still expect synthetic rubber
producers in West Europe to maintain their $200-300 per ton cost advantage. Rubber producers in
Asia will see a smaller cost advantage in the near term, but for much of 2017 Asia will be relatively

consistent with North American prices.

Rubber pricing in North America is generally a function of butadiene prices. The recent transition in
posted marker relative to the net transaction price has complicated rubber pricing formulas, as some
have been adjusted, while others had different bases that did not require adjustment. So our postings

US SBR 1502 Feedstock Cost Disadvantage - Net Transaction Basis

for September and October PBR and SBR in North
America will incorporate the adjustments that we
understand are actually being made in the market. The
IHS Chemical posting for the September medium buyer
negotiated SBR 1502 price increased by just over 4
cents per pound from August to the 69 to 73 cents per
pound range. The IHS Chemical posting for SBR 1712
also increased by over 4 cents per pound to the 52.5 to
56.5 cents per pound range. The IHS Chemical PBR
price increased by 2 cents per pound to the 85 to 89
cents per pound range.
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Natural Rubber
Monthly Market Summary

Average natural rubber prices increased in all three TR I 2T

regions last month. The average price for SICOM
increased to 61.30 cents per pound (about $1,351
per ton), increasing about $55 per ton compared
with the August average. The prices in Europe and
New York also increased, marking 64.17 cents per
pound and 67.39 cents per pound, respectively.

160 3,527

140 3,086

120 A 2,646

100 2,205

Dollars Per Ton

US Cents Per Pound

TOCOM natural rubber futures increased sharply in 80 1 : [ 1T®
September by about 14 yen per kilogram compared 60 1323
with the August closing price. The August RSS3 0 (N (PO
contract closed at 161 yen per kilogram (around Jan-13 Jul-13 Jan-14 Jul-14 Jan-15 Juk15 Jan-16 Jul-16

$1,592 per ton), while the September contract
closed at 175.5 yen per kilogram (around $1,737
per ton). Monthly future prices on the TOCOM are | soure: singapore Commosities Exchange (SICOM) & RTAE © 2016 1HS
expected to average between 161 and 172 yen per
kilogram (around $1,500-1,700 per ton) throughout next 12 months. The price in US dollars per ton
will change substantially depending on the exchange rates.

s Singapore Commodity Exchange New York ssm\\/est Europe

The export-cut program will continue until the end of this year as the International Tripartite Rubber
Council, or ITRC (Indonesia, Thailand, and Malaysia) has agreed to take over Vietham’s export-cut
guota of 85,000 tons. Vietnam took part as a strategic partner in the beginning, but has failed to
commit; therefore, the ITRC has decided to take over its quota to stabilize the natural rubber price.
The natural rubber price has not fallen below $1,250 per ton since the start of the export cut program
in March. With the export-cut program being extended to the end of this year, the SICOM price is
expected to remain between $1,300 and $1,500 per ton for the next three months.

Market Analysis

The export-cut program, which was started by the ITRC, has somewhat supported the rubber price.
When it first started in March, the price of natural rubber increased substantially to $1,570 per ton
after reaching its lowest point in a decade. However, the success was only temporary, as it was not
able to continue upward momentum. The price then decreased, but maintained a range between the
mid-$1,200s and mid-$1,300s per ton. The export-cut program is reducing the export quota of each
country rather than reducing the production itself. This is one of the reasons why the natural rubber
price decreased after reaching its yearly highest point of $1,570 per ton. The other reason is only
three countries have committed to the export-cut program. Vietnam participated initially as a strategic
partner, but was not able to fulfill its commitment.

The ITRC members have committed to the program, while other natural rubber producing countries
just enjoyed the price increase without reducing volume. However, ITRC members decided to take
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over Vietnam’s quota of 85,000 tons until the end of this year to further support natural rubber
producers. The export-cut program has supported the natural rubber price to bottom out from its
lowest point, but with continuing weak demand, it has not been enough to increase the price to the
levels seen before 2015. A fundamental flaw in the system is that the cuts are strictly exports, not
production. Therefore the impact is temporary and will be reversed when the volume is released to
the market in the future.
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