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® Transportation and economic growth
m Desirable features of transportation fuels
® Liquid fuels supply
e “Unconventional” liquids
e Alternative fuels
®m Unconventional gas
®m Energy security
® How do non-liquid fueled vehicles stack up ?
m Efficiency - the “virtual” alternative fuel

® Conclusions
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Economies Depend on Transportation

Mobility and transport of people and goods are essential elements for
societal development, economic growth, and competitiveness

GDP and Road Transportation Growth
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Energy for Transportation: A Unique Need

Transportation fuels must meet many requirements to achieve
broad consumer acceptance

mSafe during both filling and use

m\Widely available at all times

mEconomic over the life of the vehicle

mCarried in small volumes with the vehicle and its occupants

mAble to fuel the vehicles for hundreds of miles between fill-ups
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Energy Density Varies Widely

Gasoline and diesel provide a lot of energy in small volumes

Energy Per Gallon Energy Per Fillup*
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Unconventional Resources and Alternative Fuels

“UNCONVENTIONAL”
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Global Energy Demand and Supply

By Sector
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Transportation Energy Demand
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Liquids Supply Continues to Diversify
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Technology Driven Supplies Expand Globally

Deepwater by Region
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Biofuel Growth Continues

Production US Supply
MBDOE MBDOE
5 2.0

EISA* 2022 Target

¢

O 1
1 1
1 1
1 1
1 1
1 1
- ROW !
41 Biodiesel !
I 15 ,
1 1
1 1
1 1
: I
31 :
1 1
: 1
I 1.0 :
1 1
1 1
2 4 l
: : Biodiesel
| |
i 0.5 |
1 |
1 1
: US Biofuels : Corn Ethanol
i l
|
0 TTTTTTTTTTTTeT. 0.0 bmmmmmm e
2000 2020 2040 2000 2020 2040

Ex¢onMobil

*EISA: Energy Independence and Security Act




Transportation Fuel Demand Shifts to Diesel

OECD Non OECD
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2010 U.S. Crude and Oil Products Supply

Kuwait 1%

Ecuador 1%
Virgin Islands 1%

Other 9%
United Kingdom 1%
Brazil 1%
Colombia 2%
Angola 2%
Iraq 2%
Algeria 3%
Nigeria 5%'
Venezuela 5%
Saudi Arabia 6%
Mexico 7%

United States 38%

Canada 13%
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Driving Ranges Differ

Gasoline, diesel, and hybrid vehicles travel more miles per fill-up, resulting in fewer stops for
fueling and enhanced consumer convenience

| Full hybrid: ~450 miles

|Diesel: ~425 miles

| Gasoline: 350 miles

|E85: ~250 miles

N CNG: ~225 miles

| | Electric: Up to ~100 miles
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Personal Transportation Choices

Cost & Savings of Oil Displacement
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Costs Impact U.S. Heavy Duty Choices
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Impact of Global Fleet Shift on Efficiency

Light Duty Vehicle Fleet by Type Avg New Car Fuel Efficiency in 2040
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Efficiency Tempers Demand Growth

Heavy Duty Demand Changes
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Takeaways

® Transportation is vital to economic growth
® Liquid fuels are favored because of their energy density
® Abundant sources of liquid fuels are available

®m “Unconventional” oil resources will play an increasing role in
providing liquid fuels for transportation

m Alternative fuel sources — ethanol, biodiesel expected to grow
® Diversity of supply enhances energy security
m Cost will be a factor in consumer choices for fuel and vehicle types

m Efficiency is the “virutal” alternative fuel
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