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-The Wave Keeps Building

Change in outlook since last year

Capacity Addition Top Capacity Additions by 2020
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Increase in Unconventional Oil and NGL is Replacing
Declining Conventional Production

U.S. Refining Crude Oil Supply U.S. Unconventional Oil Production
Million Barrels per Day Million Barrels per Day
20 Y=g other Imports == Canadian Conventional Imports 5 u

E=1Canadian Unconventional Imports EZ=ZU.S. Tight Oil Production
@@ S. Conventional Production e (Crude Runs

Unconventional Crude Oil

2012 2015 2020
2005 2010 2015 2020 B Conventional O Deep-Water aTight Oil

« US tight oil production is expected to reach 4.5 UG aAl G
million barrels per day, almost 2/3 of present US B T
production. = Total NGL

« Growing NGL will supply relatively cheap ethane
and propane for petrochemicals.

« US tight oil is mostly light and paraffinic. It is not | I I | I | ‘ | | |
well suited for refining in primarily heavy crude

04

US refining assets, and for production of high
Qctane gasoline and aromatics feedstocks. 2005 2010 2015 2020

TEEMMABR  Copyright 2014

Industrial Technol :
Research msttute All Rights Reserved 5



IEK &S BERigsmEnil

Feed Stock for Crackers Moving to Light Feed
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“ Global Profit on the Upswing; Down-Cycle
Muted for Advantaged Regions

Basic Chemicals & Plastics EBIT Comparison
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EU moves to ethane
I\_ 1 D Chemical Business =7t

competitiveness through
MAKING SENSE OF CHEM|CAL PRICES feedstock improvements,
but high energy costs are
still a big problem

SEAN MILMO LONDON

he statistics on the current perfor-
mance of Europe’s petrochemicals

sector still make grim reading, But at

least there are now sigas of brighter

long-term prospects for the industry.
Production and consumption levels of
ethylene fell in 2013 to 18.5m tonnes and
19.0m tonnes, respectively; they are around

14% below levels before the 2008 financial

K crisis, according to figures from Petrochemi-
cals Europe, the Brussels-based petrochemi-

cal producers association.
Ethylene capacity at just below 24m
tonnes/year was only slightly lower than the

[/ 2007 level but a quarter higher than that in
1998 when output and consumption was the

same as it is today. Thus utilisation rates of
ethylene crackers languished at an average

79% of nameplate capacity in 2013.

Yet today’s petrochemical producers in

Europe have to deal with higher energy and
feedstock costs, with an oil price over 1.5

times higher than it was in 2007, and around

2.5 times higher than in 1998_Al the same

tima nenducers am truing

B

[ SPECIAL REPORT
Political change of heart needed to save | :
¥ ¥ 5
crossroads
P
EPCA president Tom Crotty of INEOS says the e
. region faces a stark choice: prosper through lower :
I¥Hmﬁf%ﬁ Copy.”g ht 2 energy taxes and shale gas exploitation or see a !
Researcn nsetute > All Rights Re :

steady decline in its industrial base ¢
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Technology leaders

Invest in China, Asia
BASF
ExxonMobil

iR EF{E2M

Electronic material
High tech & profit

HAXNAEMAE
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BASF outperformed global chemical
production by ~3 percentage points p.a.

Sales to third parties
billion €

80

2001 2012

BASF nominal growth 2001 - 2013
(BASF growth adj. for IFRS: ~8%)

Global chemical production

(CAGR 2001 -2013)

IFRS
Impact

3.7 -0.5 2.0

0.6 74

13.7 79 8
207 48 66 — .
72 Volumes Prices Currencies M&A
60 Currencies M&A
16.6
Prices
40 33 |
- Volumes
20

2012 2013

restated \) I ’
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Industrial Technology
Research Institute

Strong commitment to innovation
Innovations for a sustainable future

R&D expenditures
in € billion

2.0

1.5

1.0

0.5

0

TEEMMABR  Copyright 2014
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1.8

Corporate Research
21%

Agricultural Solutions
26

Functional Mat. & Sol

20%

Performance Products

20%

Chemicals

10%

2009 2010 2011 2012 2013

Key facts

€1.8 billion R&D expenditure in
2013, further increase of R&D
spending planned in 2014

~10,650 employees in R&D
~3,000 projects

Research Verbund:
Cooperations with ~600
excellent partners from
universities, start-ups
and industry

Target 2015 and 2020:

— €10 billion in sales from
innovations younger 5 years

— €30 billion in sales from
innovations younger 10 years
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Customer Verbund - adidas and BASF

Working together for disruptive innovation: Infinergy™

- BASF

; The Chemical Company \
” v N

ECRIN N
= /20
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Cross-divisional approach
BASF'’s technology Verbund combined with customer know-how

Lightweight tridion cell Solar roof with transparent
organic solar panels and

e . L“‘-—-.» OLED modules
o i/ m E-textiles
n
&, .
O

High performance foams

Infrared-reflective film 4
9
LG

Multifunctional seat

Infrared-reflective

coating All-plastic wheel

Daimler & BASF concept car ‘Smartforvision’
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DuPont focus on AG ~ Bio * Adv Mat'l

Ty
Three Strategic Prior{tie \'

AG & 'BIO-BASED
NUTRITION  INDUSTRIALS

Extend leadership across Develop world-leading Grow leading position
high-value, science-driven industrial biotech in differentiated high-
segments of the Agand  capabilities to create value materials

food value chain new businesses

Higher Growth, Higher Value Company Through Three
World-Leading Positions

TEEMMABR  Copyright 2014
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Electronics & Communications Key Markets

Market CAGR % of

+ Efficiency gains
* Module lifetime and durability 33%
* Module cost

~20% gigawatt

~15% materials

+ Thinner devices

B-12% * High speed data transfer 23%
Consumer Electronics * Heat dissipation

+ Conwvenience in food packaging

3-4% + Commercial printing 24%
Advanced Printing * Sustainability
* Better visual performance
ﬂ 3-5% +* Reduction in power consumption 2%
Displays * Lower manufacturing costs

Enabling Technology in High Growth Markets

* Caomeant calac inrlirdes trancfare

ERIZGE © DuPontfE#3(2014/09)
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Safety & Protection Key Markets

Market CAGR % of
Markets 2013-2018 Trends 2013 Sales”

* MNew infrastructure investments in developing regions

; - 4-T% * Infrastructure renewal in developed regions 61%
Industrial = Increased safety, sustainability and envirenment regs.

3 . ing population driving healthcare growth
-~ 3-6% - e papt Hine st s . 13%
| S0 * Sustainability focus in packaging and advertising

Consumer

* Energy efficiency

L L™, 2 . - = .
on. = . 5-7% sustainable building requirements 14%
Construction = Functional materials

* Increasing value for safety in developing regions

* Increasing ballistics requirements

Military and Law Enforcement

Sales Weighted Towards Industrial Production

gment sales includes transfers

ERIZGE © DuPontfE#3(2014/09)
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Advanced Materials — Strong Position, Large, Exciting Space

Large market size

$508 addressable market today, S5008 market overall

Strong long-term growth drivers
Automotive light-weighting

Fuel efficiency

Clean air/water
Miniaturization of electronics / high speed data Handheld Devices  Transportation Aerospace
transfer

X X S S

A

AN

Digitization of printing

v Reduction of food waste

Excellent market position today

v' Science, technology, engineering, applications
development

v' Market access and consumer recognized brand names: Construction  Protective Apparel  Photovoltaics
DuPont™ Kevlar®, Tyvek®, Corian®, Nomex®, Surlyn®

Focused Initiatives to Accelerate Growth

ERIZGE © DuPontfE#3(2014/09)
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MAKING SEWSE OF CHEMICAL PRICES

v |C | SChemicaI Business

VOLUME 286 NUMBER 13 20-26 OCTOBER 2014

COVER STORY

The collapse in crude oil
prices will resultin a
margin squeeze for
petrochemical players as
price declines outweigh
any feedstock cost relief.
Chemical stock prices are
getting crushed.

For the full story, see P5

Chemical Sciences Scotland is a ptwverful partnelshlp
A sustained period of lower oil prices could between industry, and

make US shale production uneconomical P10 are now at i in Scotland

(5=
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1EK View +886-3-5914915

MEER :

http:/lieknet.iek.org.tw/ 2=
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Industry &
Technology
Intelligence

113
" Services
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Given the rapid pace of change in cutting-edge technology and industry development, the timeliness and comprehensiveness of the
information included in this presentation cannot be guaranteed by ITRI. Users of this presentation shall bear full |Iabl|l_t¥1 for any injury or loss
that may be sustained as a result. The Copyright of this presentation belongs to ITRI and none of this presentation, either in part or in whole,
in any form, may be reproduced, publicly transmitted, modified or distributed or used by other means without permission from ITRI.
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