Working to Create Michigan's Future Today







Create jobs

Diversify economy
Global competition

Capture benefits of
Innovation

Mobilize R&D and
engineering capacity




International Energy Agency- $20 trillion by
2030; $45 trillion by 2050

ASES - $4.5 trillion in economic benefit to U.S.
by 2030

37 Million jobs by 2030

By 2030, 1 in 4 jobs will involve



Advanced manufacturing and robotics

R&D and engineering intensity

Outstanding universities and community college
system

Superior supply chain capacity
Available facilities

Avallable labor force




US uses 19.5 million barrels per day — 25% of
global consumption

Import 13 million barrels per day

Cost: $380 billion per year (@$80 pb)




$24+ billion per year

100% of coal used for power generation

96% of transportation fuels

/5% of natural gas



Increasing demand — China and India

Carbon regulation

Cost of extraction and transportation

Diminishing supply



First law of Petropolitics:

“The price of oil and the pace of freedom
always move In opposite directions.”

Tom Friedman




Focus of intense scientific scrutiny

Modeling efforts all over the world
Extraordinary scientific consensus
CO2 concentration Is increasing

For the last 650,000 years CO2< 300ppm
..,-..

Now 390 ppm increasing at



The science is incredibly strong and verified

» Surface and tropospheric temperatures increasing
» Atmospheric water vapour increasing
» Ocean heat content | |

Unequivocal

» More intense andNong C

» Frequency of heavy precipitation events increasing
» Extreme temperatures increasing

» Tropical cyclone intensity increasing

| _11




July Heat Index Change - 21st Century

Canadian Model Hadley Model _ _
The changes in the simulated

heat index for the Southeast are
the most dramatic in the nation
with the Hadley mode! suggest-
ing increases of 8 to 15°F for the
southern-most states, while the
Canadian model projects increas-
es above 20°F for much of the

region.
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Changing IL and MI Summers (JJA)
By 20350 By 2095 1N




Glacial melt

Phenology = timing of natural events
Bloomings and leaf falls
Hatching and fledging

Seasonal arrivings and departures
Thermal oceanic expansion |

Loss of hydropower




Climate system is highly non-linear

Risks are non-linear

Feedback loops, thresholds that may bring
sudden dramatic changes

Characteristic of
non-linearity makes
climate prediction




Current lce Exient
08/21/2007

1/3 ol Polar Ice Cap is missing
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Total extent = 4.9 million = Median ice edge,
1979 - 26000




Arctic Sea lce Extent
(Area of ocean with at least 15% sea ice)
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World is waking up




194 country evolving consensus on reducing
GHG emissions

80% GHG reduction by 2050 in industrialized

countries

50% GHG reduction
In non-industrialized
countries




15 terawatts today
26 terawatts by 2050

World energy demand nearly doubles




Emissions from electrical generation and
transportation sectors must be near zero

Deep energy efficiency implementations in
residential, commercial and industrial sectors

Huge investment in clean energy
Must validate CCS

May need nuclear as a bridge




$45 trillion over next 40 years to transition to low
carbon energy sources

1.1% of global GDP

Insuring against risks would cost more




New clean energy economy

Avoid further economic/environment damages
Accelerate innovation

Energy Independence

Raise economies of developing world

Limit geopolitical conflicts




Least expensive energy resource < $.03 kwh
Zero GHG emissions

Can meet 70-80 percent of new demand

Every $1 invested in EE yields PN
$2-3 in direct energy savings o

Billions of dollars in avoided costs




Exhibit 11

U.S. MID-RANGE ABATEMENT CURVE - 2030
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Source: MoKinsey analysis




Actions:

New Sources of Funding

New Energy Efficiency law — administered by
utilities will yield $58 million in 2009 rising to
$160 million per year by 2012

$243 million for weatherization

Federal competitive opportunities




Actions: New Programs
New Energy Code

Decoupling
Utility administered energy efficiency programs
M| Saves — statewide PAYS implementation

PACE - Property Accessed
Clean Energy




High Growth:

Capital investment flowing in

Generation capacity

2004 — 2% of new capacity

2008 — 42% of new capacity

2009 added 9,800MW
(39% Increase In



Department of Energy — “20% by 2030
Obama Administration — can do better

Michigan waters of the Great Lakes —
322,000MW (12 times peak demand)

2% of suitable offshore areas =
30% of state power needs
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