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Presentation Overview

A Solid Foundation...
— Capacity Potential for Clean Energy In lllinois
— Cost of Clean Energy
— Emissions Adjustments with Clean Energy
— Economic Adjustments with Clean Energy

...Time to Build

— Implementing Clean Energy in the State:
An Example




A Solid Foundation...

“The Economic and Environmental Impacts of
Clean Energy Development in lllinois”

In February 2005 the Governor expressed his intent
to Implement a Sustainable Energy Plan requiring
Investor-owned utility companies to

— source a certain amount of electricity sold in the
state from renewable generating resources

— and also implement energy efficiency measures

In response the UIC Energy Resources Center and
the Regional Economics Application Laboratory at
UIUC prepared a study for the Illinois DCEO

Study released: June 2005




A Solid Foundation...

Study Scenario:

— Increase Renewable Energy to 8% (from currently ~2%)
of Electricity Generated in lllinois by 2012 and to 16% by
2020

— Employ Energy Efficiency to reduce electricity
consumption by about 8% by 2012 and 16% by 2020

— Employ Integrated Gasification Combined Cycle
Technology resulting in 2,000 MW by 2020

— Significant role for combined heat and power systems
(CHP) in the commercial and agricultural sector (1,500
MW)




A Solid Foundation...

Key Study Result 1: Large Capacity Potential
for Clean Energy Mix

wind: 9,000 MW (nameplate)

Solar: Not established

Hydro, geothermal:  Not assessed for centralized facilities
Landfill gas: 200-650 MW

Biomass Gasification: 1,500 MW
Biomass Co-firing: 1,200 MW
Biomass Manure: 870 MW
Nat. gas fired CHP: 4,400 MW
IGCC Clean Coal: > 2,000 MW




A Solld Foundatlon...

Key Study Result 2: Competitive Costs of Clean Ener gy Technologies
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A Solid Foundation...

Key Study Result 3:
Large MW Potential for Energy Efficiency Electricit  y Savings

Targeted Energy Efficiency Savings by Sector by 2020:
— Residential Energy Efficiency Electricity Savings: 9,000,000 MWh
— Commercial Sector: 12,900,000 MWh
— Industrial: 6,100,000 MWh

Approach:
— Determined Electricity End-Use by Sector (share for space heating,
space cooling, freezers, etc.)
— Determined Energy Efficiency Savings Potential for each end-use
(5 Lab Study)

— Projected a Technology Implementation Rate to fulfill savings target
In each year. Found that Rate of 2% ramping up to 75% by 2020
was required

— Achievable Implementation Rates proved Sufficient Potential
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A Solid Foundation....

Key Result 4: Large Savings Potential with Energy

Efficiency Measures

Calculated the “Cost of
Conserved Energy” based
on the investment for each
technology

Calculated net consumer
savings based on the
difference between “Cost of
Conserved Energy” to
prevailing utility rates

Cost of Conserved Electricity Varying
by Savings Measure ($/kWh);

Residential 0.034-0.048
Sector

Commercial 0.016-0.04
Sector

Industrial Sector | 0.026




Key Study Result 5: Job Additions from Clean Energy

The study uses modeling that allows estimations of both direct
and indirect economic impacts from the scenarios under review

The study finds that the assessed scenario (8% renewable
generation and 8% energy efficiency measures by 2012) would:
— Increase net total economic output in Illinois by $4.7 billion

— Create approximately 7,800 new jobs (net), including 1,800
jobs directly in renewable energy business sectors; and

— Create approximately 7,400 new jobs (net) as a result of
Improved industrial energy efficiency, including 1,800 jobs
directly in industrial sectors
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A Solid Foundation...

Key Study Result 6: Emission Reductions
The 2005 Study included a first approximation of emissions reductions

A more detailed analysis using a slightly different RPS/EPS scenario
was performed by UIC (with support from Shaw E&I Inc.) in 2006

Sl
il

Year NOXx OS-NOx SOz CO2 Hg
(tons) (tons) (tons) (tons) (Ibs)
2007 1,12¢ 69C 2| 721,18l 0
200¢ 1,097 67¢ 41 736,81« 0
200¢ 1,70¢ 934 1] 1,210,53. 0
201C 1,91¢ 1,021 107} 1,413,81l 0
2011 2,87 1,47¢ 4,39¢ 2,801,83! 174
2012 3,75¢ 1,93¢ 21,53¢ 3,824,38 22¢
201¢ 4,181 2,13¢ 23,47 4,495,44 30¢E




A Solid Foundation...

The State’s RPS efforts are moving forward:

— Currently, legislation for renewable energy efficiency standard has been
iIntroduced (Senate Bill 1184)

— This bill would establish rate based RPS and mandated energy
efficiency programs. The efficiency programs would be mandated for
both electric and natural gas utilities

Additional Policy Options are being Evaluated through the Climate Change
Advisory Group:

— Broad Buy-In from Diverse Set of Stakeholders

— Broad Evaluation of 75+ Policy Options

— Comprehensive Modeling Efforts performed by World Resources
Institute and Resources for the Future
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...Time to Build

Example: One of many DCEO Energy Programs Provides
Grants to study and build Biogas and Biomass CHP
Facilities

Additional Co-funding provided by the Blue Moon
Foundation

CHP Facilities are a hybrid between generation and energy
efficiency measures

Key Target Projects include

— Waste Water to Energy

— Biomass (Switchgrass, Prairie Grass, Miscanthus) to
Energy

— Farm Manure to Energy
Farm Manure to Energy Concept will be Detailed




“Allure of Manure”: On Farm Power Generation with Manure

i

Fertilizer,
Bedding

Source: EPA AgStar

Hunter Haven Farms, Pearl City, IL




...Time to Build

Cost for on-farm generation: Approximately 8 cents per kwh (includes
digester and generating equipment cost) and approximately 3.5 cents
per KWh if a digester is already installed.

At these costs, on-farm generation is cost-competitive with prevailing
electricity rates in lllinois

Cost reductions from Carbon payments (Chicago Climate Exchange)
are actually being realized (examples: Hunter Haven Farm, Scheidairy
Farm)

Additionally, environmental benefits: increased animal health, odor
reduction, waste water reductions

High interest in grants for feasibility studies is indicative of large
potential of this technology for lllinois




.. Time to Build

Looking at the DCEO Biomgas/Biomass Grant Program for
on-farm generation shows that:

— The projects’ financial foundations are sound:
* Farmers generate electric revenue
 Farms are more productive because of increased animal health

— The state’s economic foundation is sound: Local
Companies and Local Jobs are Involved in the
Installation

— The Environmental foundation is sound:

* The Chicago Climate Exchange provides Carbon payments to
farmers

» Odor is reduced, water quality is improved

On-farm generation is only one example. Other renewable
technologies, such as wind, are expanding in lllinois as well




Summary Message

lllinois has a solid foundation for the development of
a clean energy infrastructure:

— Enough Capacity Exists for Clean Energy
(Generation and Efficiency) in lllinois

— Many Clean Energy Technologies are Cost
Effective but Impetus is needed

— Clean Energy will Create Jobs Due to lllinois’
Economic Structure

Despite Refinements to the Final Policy
nstruments, the Implementation of a Renewable
nfrastructure Is Progressing




Summary Message

Now, It Is time to build...

— If RPS/EPS had been implemented right away
starting 2007 we would already incur savings this
year of 700,000 tons of CO,

— Using EPA’s Greenhouse Gas Equivalencies
Calculator that corresponds to

« 137,000 passenger cars not driven per year
5,200 acres of forest preserved

Questions ?
www.erc.uic.edu
www.chpcentermw.org




