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Clean Energy Technologies
3 Drivers
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� Create jobs

� Diversify economy

� Global competition

� Capture benefits of 
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� Capture benefits of 
innovation

� Mobilize R&D and 
engineering capacity

� Create clean, non-polluting 
energy sources within 
Michigan
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Opportunity is Huge

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

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

� 37 Million jobs by 2030

� By 2030, 1 in 4 jobs will involve
clean energy technology
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Michigan’s Great Strengths

� Advanced manufacturing and robotics

� R&D and engineering intensity

� Outstanding universities and community college 
system 

5

� Fourth level
� Fifth level

system 

� Superior supply chain capacity 

� Available facilities

� Available labor force
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2. Energy Security

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

� Import 13 million barrels per day
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� Import 13 million barrels per day

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



� Click to edit Master text styles
� Second level
� Third level

Fourth level

Michigan Fuel Imports:

� $24+ billion per year

� 100% of coal used for power generation
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� 75% of natural gas
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Cost of fuels will increase

� Increasing demand – China and India

� Carbon regulation
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� Cost of extraction and transportation

� Diminishing supply
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First law of Petropolitics:
“The price of oil and the pace of freedom 
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“The price of oil and the pace of freedom 
always move in opposite directions.”

Tom Friedman
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3. Climate & the Environment

� Focus of intense scientific scrutiny

� Modeling efforts all over the world

� Extraordinary scientific consensus
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� Extraordinary scientific consensus

� CO2 concentration is increasing

� For the last 650,000 years CO2< 300ppm

� Now 390 ppm increasing at
2.1 ppm per year
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Climate Warming will make regions 
feel more tropical
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Other Indicators

� Glacial melt

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

� Seasonal arrivings and departures

� Thermal oceanic expansion 

� Loss of hydropower
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Cannot anticipate climate 
“triggers”

� Climate system is highly non-linear

� Risks are non-linear

� Feedback loops, thresholds that may bring 
sudden dramatic changes
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sudden dramatic changes

� Characteristic of
non-linearity makes
climate prediction
difficult
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“A series of great opportunities disguised as 

insoluble problems” – John Gardner

� World is waking up
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Evolving Climate Consensus

� 194 country evolving consensus on reducing 
GHG emissions

� 80% GHG reduction by 2050 in industrialized  
countries
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countries

� 50% GHG reduction
in non-industrialized
countries
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World Energy Demand

� 15 terawatts today

� 26 terawatts by 2050

� World energy demand nearly doubles 
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New Energy Paradigm

� Emissions from electrical generation and 
transportation sectors must be near zero

� Deep energy efficiency implementations in 
residential, commercial and industrial sectors
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residential, commercial and industrial sectors

� Huge investment in clean energy technology

� Must validate CCS

� May need nuclear as a bridge 



� Click to edit Master text styles
� Second level
� Third level

Fourth level

Costs

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

� 1.1% of global GDP
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� Insuring against risks would cost more
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Benefits

� New clean energy economy

� Avoid further economic/environment damages 

� Accelerate innovation
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� Energy Independence

� Raise economies of developing world 

� Limit geopolitical conflicts

� Stabilize GHGs

� Rust belt becomes green belt
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Energy Efficiency

� Least expensive energy resource < $.03 kwh

� Zero GHG emissions

� Can meet 70-80 percent of new demand
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� Every $1 invested in EE yields
$2-3 in direct energy savings

� Billions of dollars in avoided costs

Energy Efficiency
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Energy Efficiency:
A “First Fuel”
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Actions:
New Sources of Funding

� New Energy Efficiency law – administered by 
utilities will yield $58 million in 2009 rising to 

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

� $243 million for weatherization

� Federal competitive opportunities

� LIEFF
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Energy Efficiency

Actions: New Programs
� New Energy Code 

� Decoupling

� Utility administered energy efficiency programs
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� Utility administered energy efficiency programs

� MI Saves – statewide PAYS implementation

� PACE – Property Accessed
Clean Energy

� Energy performance contracting
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Wind Power

High Growth:

� Capital investment flowing in

� Generation capacity
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� 2004 – 2% of new capacity

� 2008 – 42% of new capacity

� 2009 added 9,800MW
(39% increase in
national capacity)
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Wind Power

� Department of Energy – “20% by 2030”

� Obama Administration – can do better

� Michigan waters of the Great Lakes –
322,000MW (12 times peak demand)
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Wind Power

322,000MW (12 times peak demand)

� 2% of suitable offshore areas =
30% of state power needs
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Advanced Energy Storage 
Technology

Drivers:

� Electrification of vehicle product lines

� Military’s need to electrify vehicles and 
equipment
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equipment

� Large capacity storage to “dispatch” wind and 
solar energy

� Stationary storage

� Creation of the “Smart-grid”
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Advanced Energy Storage 
Technology

Actions:
Executed Cooperative Research and Development 
Agreements (CRADAs) with DOD and DOE
Created “Centers of Energy Excellence”

� Sakti3
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� Sakti3
� A123

$835 million in state tax credits for battery 
development
Michigan awarded more than 50% of federal 
stimulus monies
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Solar

� Dow Chemical

� GlobalWatt

� Clairvoyant Energy 
Solar Panel Mfg., Inc.

� Evergreen Solar

� Hemlock 
Semiconductor

� United Solar Ovonics
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Solar Panel Mfg., Inc.

� Suniva

� United Solar Ovonics

Investment: 
$3,734,500,000
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Advanced Energy Storage 
Investments

� A123 Systems

� Sakti3

� Dow Kokam

Johnson Control Saft

� Ford Battery/Vehicle 
Engineering

� Xtreme Power

� Toda America
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� Johnson Control Saft

� LG Chem

� Fortu Power

� GM 

� Toda America

� Azure Dynamics

� Techno Semi Che

� Magna Electronics 

Investment:
$9,142,600,000
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Wind

� Energetx

� Ven Towers

� Astraeus Wind 
Energy

� Energy Components 
Group

� MasTech/Mariah 
Power 
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Energy

� LOC Performance 
Products

� Merrill Technologies 
Group

� Danotek

� Dowding Industries

� ATI Casting Services

Investment:
$229,100,000
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Michigan Department of Energy, 
Labor & Economic Growth
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