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The World Needs Chemistry

Value of chemistry as % of all materials
0 60

Prescription drugs
Paint

Carpets

Tires

Water

Hospitals

Toys & Games

Diapers

Sporting & Athletic Goods
Surgical Appliances &
Upholstered Furniture
Mattresses

Magazines

New Home Construction
Cars

Computers

American Chemistry Council

20 40 80 100

B Direct chemical use
B Indirect chemical use correction

1D B )

- LIVE EARTH

Jebel Ali

Desalination

J

Plant




>
"= Light Gas Cracking

per capita consumption
(Ib/yr)

Natural Gas olefins 271

ethane
sep'’n
reject

polyolefins 171

Ethylene

petroleum 6619

' ethaely

“racker natural gas 8037
coal 6439
drect shemical  gravel 13923
- production e — 512
- iron ore 340
salt 403
beef 54.3
chicken 55.7

Banholzer Bird Symposium


Presenter
Presentation Notes

2010 US Per Capita Plastics consumption 336 lb  (300 Europe) up from 223 lb in 2001


Product Integration at Dow

C2/C3 Product Flows
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The Chemical Industry - Technology Waves

Inorganic Functionalization Cellulosics Polymers
* mined materials * use inorganics to * use inorganics to * ook of f with
- electrochemical transform organic transform natural synthetic rubber
- active reagents allow substrates materials - continues today
transformations * make dyes, solvents - partially synthetic
and drugs polymers

1760-1910 1870-1930 1895-1935 1925-present
: etroleum
rocks —> coal —> biomass —> E -
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Energy Sources Have Changed
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Is that enough?
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What’s Changed?
* Oil Price Rise

e CO2 awareness

e: IEA. EIA; US Primary Energy
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Relative Source of Profit
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L DPE Cost Trend
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Basic Raw Material Transformations

Technology is Decades Old
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Top US Chemical Companies 1970
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Evolution of the Chemical Industry

Top 20 companies: 1990 - 2012

Top 20 Companies
in 1990

BASF

Hoechst

ICI

Bayer

DuPont

Dow Chemical
Rhone-Poulenc
Ciba-Geigy
Union-Carbide
Asahi Chemical
Huls

Akzo

Monsanto

DSM

Mitsubishi
Atochem
Enichem

Shell

Exxon

BP

Additions

Super Regionals IPOs/ Private Equity Entrants

Sabic
Sinopec
LG Chem
Formosa
Reliance

* LyondelBasell e Evonik
* Ineos * Mitsui Chemical

e Huntsman

Companies from 1990
remaining in 2010

Transforming
within Industry

BASF
Dow Chemical
DuPont
Mitsubishi
Akzo

Compliments of McKinsey

EniChem
ucc

GE
Atochem
BP

Acquired

Chemical Industry

‘ Exits

Shift to Lifesciences

* Bayer

e Hoechst

e ICl

* Monsanto
DSM

e Ciba-Geigy
e Hiils

e Rhone-Poulenc
¢ Asahi Chemical

Oil Companies with
Chemical Portfolios

Exxon
Shell
Total
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"= What Unhealthy Looks Like

Annual Average Price Index
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Natural Gas and Oil Prices Diverge
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Natural Gas and Oil Prices Diverge
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Impact of Low Gas Prices
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US Trend

U.S. trend is towa
lighter gas crackin
Ethane is an old trend

Implications:
less propylene
less butadiene

less benzene
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"= Impact on Industry

US Outlook for Natural Gas-Intensive Industries
Natural Gas Consumption By Industry (Index 2002=100)

200
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1004
50—
D | | | 1 | |
2010 2015 2020 2025 2030 2035
Chemicals Nonmetallic Mineral Products Total
Petroleum & Coal Products Primary Metals
Paper & Products Manufacturing - NAICS Basis

Food

Source: IHS Global Insight
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Thermodynamic Entitlement

shale gas

2000s conv gas
Energy retur
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"= Shale Gas Supply

US Lower 48 Annual Natural Gas Production and Well Completions: Shale Gas versus Total Gas

2010 2015 2020 2025 2030 2035
PRODUCTION
Shale (Mcf) 5,771,5661,991 9,898,869,883 12,998,811,671 15,026,085,081 16,664,762,297 18,899,176,790
~ Total Gas (Mcf) 21,229,024,284 23,276,996,872  26,000,032,080 27,769,207,506  29,114,085,717  31,263,775,082
Shale Share of Total 27% 43% 50% 54% 57% 60%
WELL COMPLETIONS
Shale Gas 5,123 4,383 5,472 4,886 5,654 6,588
Total Gas 17,858 18,344 19,632 17,355 16,213 16,224
Shale Share of Total 29% 24% 28% 28% 35% 41%
Henry Hub Price $4.38 $4.77 $4.57 $4.84 $4.91 $5.15

(Constant 2010 $US per MMBtu)

Source: IHS CERA and EIA
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"™ Venture Model in Chemicals?

Where are the Facebook and Google
of the Chemical Industry?

Banholzer Bird Symposium



Scale of Fuels Makes 1t Harder

>
f b k c_—i Largest Social
dCeéD0O0K. S $41MM > Community on
-5 Internet

0.05% of Global
Electricity Generation

Nuclear Power Plant

1350MW
( ) Revenue $1051MM/y
=
Pulverized Coal: CC = 0.02% of Global
(600MW) F $2,372MM —> Electricity Generation
£ Revenue $441MMl/y
%) |
S
= 2% of Global MEG
EG (400 KT/¥Yr) = - $326MM > Consumption
S
: 0.3% of Global —
MTO (277 kiloton/Yr) $321MM -~ ElyiEne comsumaien < Activation C
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Sources: facebook original investment showing combined amounts from Peter Thiel (PayPal cofounder), Accel Partners and Greylock Partners as described in the History
of facebook on wikipedia; Power Plants: RL34746 report - Stan Kaplan - Congressional Research Service; MTO: PEP Report 261 — SRl and EG: PEP Repor 2| — SRI; Revenues
for Power Plants calculated using 2010 electricity average retail prices (all sectors) 9.88 cents/kWh (data from DOE)



The Challenge of a New Company

Fraction of companies that survived after launch
Bi@alth Hrwsreettiemiyities
Energy & chemical

industries require very h
reliability

Energy & chemical
industries are extremely
capital intensive

Failure has massive fina
and social consequence

Source: Knaup, Amy E., May 2005, “Survival and longevity in the Business Employment Dynamics data,” Monthly Labor Review, pp. 50-56; Knaup, Amy E. and MC. Piazza,
September 2007, Business Employment Dynamics Data: Survival and Longevity, Monthly Labor Review, pp 3-10. Banholzer Bird Symposium




Timeline for Impact
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Impact / Market Penetration

Invention  Development ~ Demonstration
Ill q.~1| : -

'i Iﬂ'u
I'

Deployment

: _ $ ~$10s MM ~$150 MM*
Single Site I : : .
Calglysis t 1957, 80 1980-90 1989 1991 > ~12yrs
Super Critical ~$100s MM ~$500+ MM ~$2 B+
[ | [ [ [ |
Coal Power ' 1 1 '
t 1920 1930 -50s 1957 1970s ¥ ~50 yrs

Sources: SRI PEP LLDPE 36E 2008, SRI PEP 153B 2001 Single site catalysts for PE
Production, AEP Power Co, World Bank, EIA 2011 Energy Outlook, Electricity Market Module
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World Trends

* Price convergence of carbon sources
as a function of energy content

» Regional price differentials: North
America vs. Middle East

* Source price differentials: coal vs.
natural gas vs. biomass

«8 ' Focus on energy
 driven by price convergence

* new transportation technologies — new
fuels

» separation focus

» Carbon concerns

* decarbonization of transportation and
electrical generation

e reduced industrial emissions

Disruption of Feedstock Easy to
Claim, Tough to Achieve
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Thank You
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Raw Materials
ALL- DRLD

L
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O SALT™E /L E WORLD’'S ONLY RELIABLE NEWSPAPER

NO MORE OIL!

"(WORLD SUPPLY WILL s econony wiL

COLLAPSE!
_BE GONE IN 6 MONTHS S
_ STARVE!
DRY! .
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Energy Costs
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