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Small state, small market

No fossil fuel resources
Barriers to entry

High energy costs

External forces are significant
— Technology

— Global supply/demand

— Geopolitical events

Tome -1



* Abundant renewable resources
(biomass, ag lands, wastes)

» High energy costs in all sectors make integrated
energy projects* viable

» Federal and State support for renewable energy
» Local knowledge & ability

* Transportation fuels AND electricity
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Fuels - gasoline, diesel, jet fuels, heating oils, propane ...
Plastics - used in cars, houses, toys, computers, clothing ...
Textiles - polyester, nylon, acrylic, rayon ...

Asphalt - used in road paving, roofing, waterproofing ...
Synthetic rubber - used to make tires, toys, rubber bands ...
Candles, floor polish, car wax, coatings ...

Adhesives

Cosmetics

Inks

Paints

Chemicals - in fertilizers, pesticides, herbicides, detergents,
furniture, packaging materials, surfboards ...

Source: lllinois Petroleum Resources Board, http://iprb.org/petroleum_products_in_our_daily.htm
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Numbers near arrows are barrels per day.
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cy, 2007

Tome -4



A8 5/5

$140

May 13, 2008: $126

$120 —— Crude Oil Spot Price (US-Oklahoma)
— Crude Oil Spot Price (Europe-Brent)

$100

$80

$60

$40

Crude Oil Prices, $/Barrel

$20

$O T T T T T T
Jan-02 Jan-03 Jan-04 Jan-05 Jan-06 Jan-07 Jan-08

$ 1. " "..4.55 5654

(( 19 "5/2

Other
Renewables
2%

Hydroelectric
Conventional
7%

Nuclear
19%

Coal
50%

Natural Gas
20%

Petroleum
2%

http://www.eia.doe.gov/cneaf/electricity/epa/generation_state.xls
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Dollars Per Million Btu,

$21.63

Coal

Natural Gas Petroleum Fossil fuel Diesel fuel
(US average) (US average) Liquids (US average) @ $3/gallon
(US average)

Prices of Fossil Fuels Used for Electricity

Generation
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\\\ oi
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78%

http://www.eia.doe.gov/cneaf/electricity/epa/generation_state.xls
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8226-18, Hawaii Revised Statutes

Planning for the State's facility systems with regard to energy
shall be directed toward the achievement of the following
objectives, giving due consideration to all:

1) Dependable, efficient, and economical statewide energy
systems capable of supporting the needs of the people;

2) Increased energy self-sufficiency where the ratio of
indigenous to imported energy use is increased,

3) Greater energy security in the face of threats to Hawaii's
energy supplies and systems; and

4) Reduction, avoidance, or sequestration of greenhouse
gas emissions from energy supply and use.

6) 9 9. 1;

Renewable Portfolio Standard for Electricity Production
10% by December 31, 2010
15% by December 31, 2015
20% by December 31, 2020

Revise Energy Cost Adjustment Clause

Alternative Fuel Standard for vehicle fuels
10% by December 31, 2010
15% by December 31, 2015
20% by December 31, 2020

Ethanol Content Requirement

Most gasoline in Hawaii contains 10% ethanol

* |n statute. The Hawaii Clean Energy Initiative will be discussed later.
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Percent Clean Energy

90% A
80% A
70% A
60% -
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n %

In 2007 Hawaii's energy portfolio included 8% renew

<

able energy, a proportion

which is set to increase to approximately 20% under current plans

Range of scenarios under
transformational assumptions
(i.e., exploiting technical &
economic potential)

GAP

Fundamental systemic
transformation is
required

Range of scenarios under
business as usual
assumptions (i.e., attainment
of RPS, RFS)
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Energy Unit Conversion
600|calories per square centimeter  =[ 2P00 Bju per squar e foot |=| 7 peak sun hours
500|calories per square centimeter  =[ 1800 Bju per squar e foot |= [ 5.8 peak sun hours
400|calories per square centimeter  =[ 1500 Bfu per squar e foot |= | 4.6 peak sun hours
300|calories per square centimeter  =[ 1100 B{u per squar e foot 3.5 peak sun hours
Cal/cm? times 3.688 gives Btu/ft? . Callcm? times 0.0116 gives peak sun hours.
$ 1.8 H L #
$ 1.9 SH #."
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Other Sectors
6%

Electric Non-Utility Transportation - Air

8% 31%
Electric Utility

2504 Transportation: 61.7%
Electricity: 32.7%
Other: 5.6%

Transportation - Transportation -

Water Ground
8% 22%

Source: State of Hawaii, Department of Business, Economic Development, and Tourism

Other fuel
0.4%

Aviation fuel
28.8%

Gasoline

Diesel (hwy use) 64.0%
. 0

6.8%

« Does not include off-highway use of fuel, such as for marine transportation, or fuels not subject to in-state tax, such as jet fuel
for international travel. Source: Department of Taxation, Fiscal Year 2007: http://www.hawaii.gov/tax/a5_3txcolrpt.htm
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25

Miles / Gallon
(3-year moving average)

Trucks

Adjusted Fuel Economy,

10

1975
2005

1980
1985
1990
1995
2000

http://www.epa.gov/otag/fetrends.htm

3 % "& 4
1 %
Ethanol
» E-10: Additive (10% ethanol + 90% gasoline)
» E-85: Alternative fuel for E85 vehicles

Biodiesel
Additive OR replacement for diesel

Hydrogen / Fuel Cell / Electricity

/" ALTERNATIVE FUELS \\
)
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| Gasoline
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67%

O Gasoline
Produced
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Source: U.S. Department of Energy, Energy Information Administration, psw11.xis
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Produced locally
(Maui & Oahu) from
used cooking oll

Can also be
produced from
oilseed crops

For use in diesel
engines

Available at retalil
stations on Oahu and
Maui

Oahu:
B99: 76 station on Nimitz, by Carls Junior
B20: 76 station at Niu Valley 7-11
B20: 76 station on King Street near Piikoi

Maui:
B99: Pacific Biodiesel pump in Kahului, Hobron Lane
B20: Paia Chevron
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Neighborhood Electric Vehicles

Fuel Cell Bus

Hybrid electric-fuel cell bus for

Plug-in Hybrid Hickam Air Force Base
Toyota Prius Ford Escape Chevy Malibu Mercury Mariner
Nissan Altima Chevy Tahoe Toyota Highlander Saturn Vue

Lexus RX Honda Civic Mazda Tribute GMC Yukon
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* 100% of the vehicle’s
energy comes
from gasoline.

e Cannot be
re-charged
from other
sources.

Sk

&t

1\.

Tome - 22



Toyota Prius
2010 availability announced

Chevy Volt

www.chevrolet.com/
electriccar

Ford Escape

Demonstration PHEV delivered to
Southern California Edison

%

Electricity
Energy Efficiency First
Customer-Sited Generation
Combined Heat and Power

Development of Renewable
Energy Resources

e Solar

e Wind

¢ Biomass

* Geothermal

¢ Hydropower

¢ Ocean (OTEC/Wave)

Energy Storage
Changes in Electricity Regulation

Transportation Fuels
Land Use
Transportation System Design
More Efficient Vehicles

Vehicles Capable of Using
Non-petroleum Energy Sources

Local Production of Alternative
Fuels
* Biofuels
— Ethanol
— Biodiesel
— Biojet
* Electricity from renewable
sources, off-peak

* Hydrogen
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%

50,000,000 barrels per year
1,300,000 resident population
38.46 Dbarrels per resident per year
42 gallons per barrel
1615 gallons per resident per year
365 days per year

4.4 gallons per resident per day

Tome - 24



