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2006-11
EXECUTIVE ORDER ON CLIMATE CHANGE AND GREENHOUSE GAS
REDUCTION
WHEREAS, the consensus is that increasing emissions of greenhouse gases are causing
global temperatures to rise at rates that could cause worldwide economic disruption,
environmental damage and public health crises;
WHEREAS, global warming is largely due to the combustion of fossil fuels that release
carbon dioxide and other greenhouse gases that trap heat in the atmosphere;
WHEREAS, the Intergovernmental Panel on Climate Change and the National Academy
of Sciences have reported that atmospheric carbon dioxide is at the highest level in more
than 500,000 years;
WHEREAS, average global temperatures were the hottest on record ten of the past
sixteen years. Scientists have predicted that temperatures in Illinois could rise
significantly by the end of this century, leading to hotter summers, shorter winters, and
increased drought and flood events;
WHEREAS, these effects could strain drinking water supplies, overwhelm sewage
treatment capacity, reduce the water level of Lake Michigan, destroy wetlands, erode soil,
and harm croplands, ecosystems and habitats, among other damaging effects;
WHEREAS, leading climatologists have estimated that less than a decade remains
before global warming could be irreversible and that governments, businesses and
households must act now to reduce greenhouse gas emissions;
WHEREAS, 165 countries and other entities around the world have signed the Kyoto
protocol in recognition of the urgency in acting to reduce greenhouse gas emissions;
WHEREAS, many business leaders, including large manufacturing and insurance
companies worldwide, have recognized the need to reduce greenhouse gas emissions;
WHEREAS, the United States government has failed to sign the Kyoto protocol or to
enact policies to reduce national greenhouse gas emissions;
WHEREAS, this lack of federal leadership leaves the United States, the world’s largest
emitter of greenhouse gases, without an effective national strategy to address the threat of
global climate change, that includes rising sea levels, droughts, flooding, severe weather
events, the expansion of diseases and invasive species, and economic dislocation;
WHEREAS, the State of Illinois recognizes that states can play an integral role in
adopting policies to address climate change and promote strategies to reduce greenhouse
gases while advancing technologies to develop clean, renewable and homegrown energy
resources;
WHEREAS, the State of Illinois is a national leader in addressing climate change by
reducing greenhouse gas emissions though the production and use of biofuels, purchasing
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renewable power, encouraging agricultural conservation projects that sequester carbon,
and proposing an aggressive energy independence plan that includes strategies to reduce
carbon emissions, generate renewable energy and invest in energy efficiency resources;
WHEREAS, Illinois is one of the leading states in a multi-state effort to develop a
national greenhouse gas registry that businesses and other entities can use to measure and
manage greenhouse gas emissions;
WHEREAS, many clean energy and energy efficiency policies that reduce emissions of
greenhouse gases can also boost economic development, create jobs, stabilize energy
prices, improve air quality, and reduce traffic congestion, among other benefits; and
WHEREAS, Illinois’ leadership in the development of state and regional climate change
policies will ensure that Illinois businesses and other institutions will be well prepared to
adapt to any national climate change policy.
NOW THEREFORE, I, ROD BLAGOJEVICH, Governor of the State of Illinois, by
virtue of the power and authority vested in me by the Constitution and the laws of the
State of Illinois do hereby order:
I.

Creation of the Illinois Climate Change Advisory Group

(a)

There is created the Illinois Climate Change Advisory Group (“the
Advisory Group”). The purpose of the Advisory Group is to provide
recommendations to the Office of the Governor regarding climate change
policy.
The Advisory Group shall consist of individuals appointed by the
Governor and shall be chaired by the Director of the Illinois
Environmental Protection Agency. The Advisory Group will include
representatives from business, labor unions, environmental groups,
agriculture, the energy sector, as well as scientists and economists from
throughout Illinois.
Members of the Advisory Group shall serve at the pleasure of the
Governor and shall meet regularly to accomplish the goals of the Advisory
Group. The members shall serve without compensation. The chairperson
may convene the Advisory Group at any time.
A vacancy in the membership of the Advisory Group shall not impair the
right of a quorum to exercise all the rights and perform all the duties of the
Advisory Group. A majority of Advisory Group members then appointed
constitutes a quorum. A majority vote of the quorum is required for a
Advisory Group decision.
The Illinois Environmental Protection Agency shall provide necessary
staff assistance to the Advisory Group.

(b)

(c)

(d)

(e)

II.

Duties of the Illinois Climate Change Advisory Group

(a)

The Advisory Group shall, after fully considering the full range of policies
and strategies regarding climate change, present proposals to the Governor
to reduce statewide greenhouse gas emissions.
The Advisory Group shall present its findings and recommendations,
including an inventory of existing and planned actions to reduce
greenhouse gas emissions, to the Governor by June 30, 2007.

(b)

III.

Membership in the Chicago Climate Exchange
It is the intent for the State of Illinois to join Chicago Climate Exchange
(CCX), a greenhouse gas emissions registry, reduction and trading system,
to reduce emissions from governmental activities by 6% by 2010. The
Illinois Environmental Protection Agency shall review all terms associated
with joining the CCX and shall make a recommendation to the Governor
regarding the terms of membership in the CCX. Membership in the CCX
will allow the State to lead by example in achieving meaningful reductions
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in its own greenhouse gas emissions associated with State government
operations as well as gain valuable experience in participating in a marketbased mechanism for reducing greenhouse gas emissions and improving
the efficiency of state government operations.
IV.

Reporting Requirements
The Illinois Environmental Protection Agency shall produce an annual
report to the Governor at the end of each fiscal year tracking statewide
greenhouse gas emissions in Illinois and forecasted trends. Additionally,
the Illinois Environmental Protection Agency shall annually document the
greenhouse gas emissions of State government, and track progress towards
meeting the CCX reduction targets.

This Executive Order shall take effect immediately upon filing with the Secretary of
State.

ROD R. BLAGOJEVICH
Governor
Issued by Governor: October 5, 2006
Filed with Secretary of State: October 5, 2006
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FOR IMMEDIATE RELEASE
February 14, 2007
Gov. Blagojevich sets goal to dramatically reduce greenhouse gas emissions in Illinois
Climate Change Advisory Group meets to address the serious and urgent issue of global climate change
SPRINGFIELD – Gov. Rod R. Blagojevich today announced a statewide goal to slash the
production of heat-trapping greenhouse gases (GHGs) to 1990 levels by 2020 and 60 percent
below 1990 levels by 2050. The GHG goals are part of a long-term strategy by the state to
combat global climate change and builds on steps the state has already taken to reduce
greenhouse gas emissions to protect the environment and public health.
The announcement comes as Gov. Blagojevich’s Climate Change Advisory Group prepares to
meet to address the serious and urgent issue of global climate change. The Governor charged the
advisory group with recommending strategies to meet these GHG reduction goals. The advisory
group, comprised of business leaders, labor unions, the energy and agricultural industries,
scientists, and environmental and consumer groups from throughout the state, will meet over a
six-month period to identify measures to cost-effectively reduce greenhouse gases.
“The impact of global warming in Illinois and around the globe could be devastating, and we
can’t wait for the federal government to act because scientists worldwide have warned that we
must address climate change within the next decade to avoid serious and irreversible
consequences,” said Gov. Blagojevich. “The international community recognizes that rising
temperatures, melting glaciers, and unusual weather patterns are warning signs telling us that
climate change is a reality. Now, despite inaction by President Bush, we must deal with it. By
committing ourselves to action in Illinois, we can help minimize the effects of climate change
and ensure our children and grandchildren inherit a healthy world full of opportunity.”
Scientists have reached consensus that increasing emissions of carbon dioxide from the
combustion of fossil fuels, methane from landfills and other sources of GHGs are trapping heat
and warming the earth’s atmosphere. These gases remain in the atmosphere for decades or even
centuries. Earlier this month, the United Nations Intergovernmental Panel on Climate Change reported that
heat trapped by GHGs are raising the temperature of the air and oceans, causing snow and ice to melt and
seal levels to rise. More than 1,200 experts from 113 countries wrote and reviewed the report.
According to scientists, global warming could cause a variety of serious problems in Illinois,
including more frequent droughts, flooding, and extreme heat events. Such changes could
endanger public health, decrease agricultural production, overwhelm sewage infrastructure, and
cause property damage. Increased temperatures could also lead to dangerous increases in the
level of air pollution and to the introduction of non-native invasive species that could damage
Illinois’ ecosystems.
The Governor’s GHG reduction goals are similar to goals set by other states and those proposed
by U.S. Senators Lieberman and McCain. Scientists argue that global reductions of this
magnitude are needed to minimize the impact of climate change.
“The goals the Governor has set will help the Climate Change Advisory Group identify the key
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strategies needed to make meaningful reductions in carbon dioxide and other greenhouse gases
statewide while improving the competitiveness of Illinois’ economy,” said Illinois EPA Director
Doug Scott. “From the Governor’s Energy Independence Plan that will create thousands of jobs
in the renewable energy sector, to powering state facilities with wind power, to the Illinois
Conservation and Climate Initiative that helps farmers earn money by trapping carbon dioxide in
the soil, Illinois is making a strong commitment to minimize the impact of global warming.”
“Baxter International has found that pursuing long term GHG emission reduction goals produce
not only great environmental results but significant economic and social benefits as well.
Baxter's energy conservation efforts have resulted in an energy savings of over $8 million for
each of the last two years and, from 1996 to 2005, Baxter reduced energy-related GHG
emissions by 27% per unit of production.”
“Illinois is stepping up to advance needed policy solutions to our global warming problems while
the federal government has lagged behind,” said Howard Learner, Executive Director of the
Environmental Law & Policy Center. “The Governor's Climate Change Advisory Group can
help Illinois move to the forefront in developing more clean energy, cleaner cars and more
energy efficient buildings that will help reduce global warming pollution. That provides benefits
for our environment, our economy and future generations.”
“Three cheers for Governor Blagojevich in taking on the most serious environmental challenge
of our generation,” said Rebecca Stanfield, State Director of Environment Illinois. “These
reduction goals reflect the best current scientific consensus of the cuts we need to make to
prevent the most catastrophic impacts of global warming.”
The Illinois Climate Change Advisory Group will be chaired by Doug Scott, Director of the
Illinois Environmental Protection Agency. Vice Chairs include Michael Carrigan,
Secretary/Treasurer, Illinois AFL-CIO; Art Gibson, Senior Vice President, Baxter Healthcare;
and Howard Learner, Executive Director, Environmental Law and Policy Center of the Midwest.
The World Resources Institute will facilitate the Advisory Group meetings and provide technical
assistance.
Other members of the Advisory Group include: ADM, Ameren, BP America Inc., Caterpillar,
Inc., Center for Energy and Economic Development, Citizen Action of Illinois, Citizens Utility
Board, City of Chicago, Deere & Company, Dynegy, Environment Illinois, Faith in Place, Ford
Motor Company, League of Women Voters of Illinois, Midwest Generation, Midwest Wind
Energy, NICOR, Natural Resources Defense Council, Phoenix Architects, Inc., Regional
Transportation Authority, Scates Farm, Sieben Energy Associates, Sierra Club - Illinois Chapter,
State Farm Insurance, United Transportation Union, University of Illinois – Chicago, University
of Illinois - Urbana/Champaign, Village of Schaumburg, and Waste Management, Inc.
Today’s announcement builds on steps already taken by Illinois to reduce greenhouse gas
emissions:
• This month, the Governor joined California Governor Arnold Schwarzenegger and
executives from BP to launch the Energy Biosciences Institute to be based at the
University of Illinois Urbana/Champaign and the University of California, Berkeley. The
$500 million effort funded by BP will invest in research next-generation homegrown
biofuels made from crops that will cut GHG emissions, boost America’s energy
independence and create new markets for Illinois farmers.
• In January 2007, Gov. Blagojevich celebrated final approval of rules he introduced to
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dramatically improve air quality and protect public health by dramatically slashing
mercury, sulfur dioxide and nitrogen oxide emissions from the three largest coal-fired
power plant companies in Illinois, Midwest Generation, Ameren, and Dynegy. The
agreements include commitments to shut down three of the oldest, least efficient boiler
units, leading to a reduction of 2.1 million tons of CO2 annually.
Last fall, Gov. Blagojevich’s announced his global warming initiative to combat global
climate change. As part of the Governor’s global warming initiative, Illinois joined New
Mexico to become only the second state in the nation to join the Chicago Climate
Exchange (CCX). As a CCX member, the state makes a voluntary, but legally binding,
commitment to reduce GHG emissions from state buildings and vehicle fleets.
• Last summer, Gov. Blagojevich announced an ambitious plan to meet the state’s energy
needs by investing in wind power and cleaner burning renewable fuels that will cut
greenhouse gas emissions. The plan also includes a proposed pipeline to help capture
carbon dioxide emissions from new coal gasification plants.
• Last July, the Governor announced the State of Illinois would begin powering 141
Springfield-based facilities under his control with clean renewable wind energy
purchased from the Springfield’s municipal utility company, City Water Light and
Power.
• In early 2006, Illinois launched the Illinois Conservation Climate Initiative (ICCI) in
partnership with the Chicago Climate Exchange (CCX) and the Delta Institute. ICCI
offer farmers and other landowners the opportunity to earn and sell greenhouse gas
emission reduction credits through CCX when they take steps to trap carbon dioxide and
reduce methane emissions by using conservation tillage and planting grasses and trees.
These practices keep carbon in the soil and plants instead of being released as carbon
dioxide. Illinois is the first state to sponsor such a program. More than 200 landowners
have enrolled 67,000 acres.
• The State has taken numerous steps to reduce GHG emissions from its vehicle fleet,
including reducing the overall number of state vehicles by 11 percent, from 13,635 in
2003 to 12,100 now; increasing the number of flex fuel vehicles in the state fleet from
1,339 in 2000 (10 percent of fleet), to 1,944 now (16 percent of fleet); increasing the use
of renewable and cleaner burning ethanol and biodiesel in the state fleet. More than 1
million gallons of biofuels have been consumed by state vehicles since April 2004.
These efforts not only curtail GHG emissions but save taxpayers money by limiting the state’s
use of electricity and petroleum-based transportation fuels.
-30-
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Illinois Greenhouse Gas Emissions Inventory and Projections
Prepared for the Illinois Climate Change Advisory Group
February 22, 2007
World Resources Institute

Overview
This report was produced by the World Resources Institute to provide background and baseline
data for consideration by the Illinois Climate Change Advisory Group. Unless otherwise noted,
all data used in this report comes from the U.S. module of the Climate Analysis Indicators Tool
(CAIT-US) from the World Resources Institute (see Appendix A). The report includes a
comprehensive greenhouse gas (GHG) inventory for the State of Illinois for the year 2003, trend
data from 1990 to 2003, baseline emissions projections to 2020, and general discussion.
GHG Emissions in the United States
Carbon dioxide (CO2) is by far the most plentiful GHG, comprising 85 percent of emissions in
the U.S. Most CO2 comes from combustion of fossil fuels in various forms. Methane (CH4)
comprises 8 percent of U.S. emissions; it comes mostly from livestock, landfills, coal mining,
and oil and gas refining and processing. Nitrous oxide (N2O) comprises 5 percent of emissions,
coming from agricultural soils and commercial nitrogen fertilizers. The remaining three major
greenhouse gases collectively make up 2 percent of U.S. emissions: hydrofluorocarbons (HFC),
perfluorocarbons (PFC) and sulfur hexalfuoride (SF6) arise from manufacturing of industrial
materials, and in the case of SF6, from electricity transmission. Together these three categories of
gases are called “F-gases” or “high-GWP gases” for reasons explained below.
These gases have different global warming potentials (GWPs), which refers to the degree to
which the gas converts solar radiation into heat energy in the atmosphere. Each gas has a GWP
index which allows their effects to be compared. CO2 has a GWP index of 1, CH4 an index of 21
(i.e., 21 times the global warming potential of CO2), and N2O an index of 310. The HFCs and
PFCs have GWPs ranging from 140 to 11,700, and the GWP for SF6 is 23,900. These high GWP
gases are emitted in much smaller quantities than the other GHGs, so their impact, while still
significant, is comparatively small. Emissions of non-CO2 gases are commonly referred to in
terms of “CO2 equivalent,” or CO2e, referring to their global warming potential relative to CO2.
Energy use in various forms drives the majority of GHG emissions (over 85 percent). Electricity
and power generation alone contribute about a third of U.S. emissions, and transportation—road,
rail, and air—contribute another fourth. The remainder of energy-related emissions comes from a
range of industrial and manufacturing sectors, “fugitive emissions” from coal mining, oil and gas
refining and processing, and “other fuel combustion,” primarily for building heat. Residential
and commercial building use collectively comprises over 27 percent of GHG emissions when
building electricity use is included.
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Figure 1 illustrates GHG emissions at the national level for 2003: 1

1

Emissions data comes from the Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2003, U.S. EPA.
Allocations from “Electricity & Heat” and “Industry” to end uses are WRI estimates based on energy use data from
the International Energy Agency (IEA, 2005). All data are for 2003. All calculations are based on CO2 equivalents,
using 100-year global warming potentials from the IPCC (1996), based on total U.S. emissions of 6,978 MtCO2e.
Emissions from fuels in international bunkers are included under Transportation. Emissions from solvents are
included under Industrial Processes. Emissions and sinks from land use change and forestry (LUCF), which account
for a sink of 821.6 MtCO2e, and flows less than 0.1 percent of total emissions are not shown. For detailed
descriptions of sector and end use/activity definitions, see Navigating the Numbers: Greenhouse Gas Data and
International Climate Policy (WRI, 2005).
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GHG Emissions in Illinois
In 2003, the most recent year for which data are available, Illinois produced an estimated 274.9
million metric tons of GHGs on a CO2 equivalent basis, ranking it 5th compared to other states,
only slightly ahead of Florida and Indiana (table 1). Illinois generated 4.1% of total U.S.
emissions in 2003. If the state were its own nation, it would be the 26th largest emitter in the
world, slightly ahead of the Netherlands.

Table 1. Top 10 GHG Emitting States

MtCO2Eq

% of US

1

Texas

772.2

11.5%

2

California

449.8

6.7%

3

Ohio

300.4

4.5%

4

Pennsylvania

298.2

4.4%

5

Illinois

274.9

4.1%

6

Indiana

271.7

4.0%

7

Florida

270.0

4.0%

8

New York

240.7

3.6%

9

Michigan

210.9

3.1%

10

Louisiana

202.6

3.0%

Table 2 provides a breakout of emissions data by sector and gas, as further illustrated in Figure 2.
Table 2. Illinois GHG Emissions by Sector and Gas – 2003
1,000 Tons CO2 Eq.

CO2

CH4

N2O

Electricity Generation

85,509

*21

*393

85,923

Residential

26,229

*110

*28

26,367

Commercial

12,571

*30

*12

12,613

Industrial

38,149

*74

*125

38,348

Transport

64,004

95

1,417

65,516

Fugitive Emissions
Industrial Processes

FGases

1,878

Total

1,878

8,216

4,852

13,068

Agriculture

3,047

21,317

24,364

Waste

6,079

732

6,811

Energy - Other
Total

76,949

77,328

234,678

11,334

24,024

4,852

274,888

* 2001 inventories were used for CH4 and N2O in the Electricity Generation, Residential, Commercial,
Industrial, and Agriculture sectors to adjust for missing or questionable proxy data in the 2003 inventories.
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Figure 2. Illinois Emissions by Gas and Sector

Illinois Emissions
by Gas (2003)

N2O
9%
MtCO2eq.

%

Total – All Sectors

274.9

CO2

234.7

85%

CH4

11.3

4%

N2O

24.0

9%

4.9

2%

High-GWP Gases
(HFCs, PFCs, SF6)

CH4 F-Gases
2%
4%

CO2
85%

Illinois Emissions
by Sector (2003)

MtCO2eq.

Total – All GHGs

274.9

Total Energy

230.7

%

84%

Electricity Gen.

85.9

30%

Residential

26.4

10%

Commercial

12.6

5%

Industrial

38.4

14%

Transportation

65.5

24%

1.9

1%

Fugitive Emissions
Industrial Processes

13.1

5%

Agriculture

24.4

9%

6.8

2%

Waste

Commercial
5%
Industrial
Processes
5%

Waste
2%

Fugitive
Emissions
1%
Electricity Generation
30%

Agriculture
9%
Residential
10%

Industrial
14%
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4

Emissions by Gas
Broken out by gas, CO2 comprises the largest share of GHGs, slightly smaller than at the
national level. N2O comprises a larger share of GHGs in Illinois than does CH4—the opposite
of the case at the national level—owing to the greater prevalence of cultivated crops and
fertilizer use in Illinois. F-gases play a small role in Illinois emissions, similar to the national
pattern.
Emissions by Sector 2
Broken out by sector, Illinois GHG emissions have a similar composition to those of the nation
as a whole, with energy use contributing the overwhelming majority of GHGs.
Emissions in the electricity generation sector mostly come from fuels used to produce electricity,
which is distributed to other sectors: residential, commercial and industrial. The residential and
commercial sectors mostly represent fuels used to produce building heat, while the industrial
sector includes fuels used in a wide variety of manufacturing processes. These three sectors do
not include emissions from electricity use in these sectors (unless it is generated on-site), which
is included in the electricity generation sector. Emissions from the transportation sector include
all modes of transportation. Fugitive emissions are included as a subdivision of energy use, and
come from the mining and processing of fossil fuels—coal mining, oil refining and natural gas
pipelines—as opposed to the combustion of fuels to produce energy.
Emissions classified under industrial processes arise from the production processes of raw
materials, as opposed to the fuels consumed to produce them. For instance, CO2 is a byproduct in
chemical manufacturing, as well as the conversion of calcium carbonate into lime to make
cement.
Emissions from agriculture arise from livestock production and soil use. Methane comes from
manure and the digestive processes of many livestock. Nitrous oxide arises from commercial
(farm) soil use and the application of nitrogen fertilizers. Emissions in the waste sector arise
from landfills and wastewater, and consist almost entirely of methane.
GHG Emissions Trends in Illinois
Total emissions in Illinois increased between 1990 and 2003, as they did in all other states. In
Illinois’ case, they increased in the aggregate by 15.8 percent. By comparison, the national rate
was 13.9 percent. However, an analysis of trends at the sector level reveals significant
differences between emissions growth in Illinois and the country as a whole. Table 3 presents
emission trends in Illinois and the U.S., and figure 3 presents the annual trends in Illinois
emissions by sector between 1990 and 2003.

2

For a comprehensive description of emissions sectors with specific application to the state of Illinois, see Illinois
Inventory of Greenhouse Gas Emissions: 2000, Illinois Department of Natural Resources, July 2004.
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Table 3. Emissions Growth in Illinois vs. U.S.
Illinois

1990

2003

Growth

Annual Rate

Total (MtCO2Eq)

237.3

274.9

15.8%

1.1%

Electricity Generation

56.3

85.9

52.5%

3.3%

Residential

25.6

26.4

3.0%

0.2%

Commercial

12.5

12.6

1.1%

0.1%

Industrial

44.9

38.4

-14.6%

-1.2%

Transportation

55.3

65.5

18.5%

1.3%

4.2

1.9

-55.6%

-6.1%

3.5

13.1

277.2%

10.8%

25.9

24.4

-5.7%

-0.5%

9.2

6.8

-25.8%

-2.3%

1990

2003

Growth

Annual Rate

Total (MtCO2Eq)

6,108.9

6,959.1

13.9%

1.0%

Electricity Generation

1,803.6

2,272.2

26.0%

1.8%

Residential

338.0

378.8

12.1%

0.9%

Commercial

222.6

235.8

5.9%

0.4%

Industrial

1,082.2

1,065.4

-1.6%

-0.1%

Transport

1,460.0

1,818.4

24.6%

1.7%

Fugitive Emissions

254.9

217.4

-14.7%

-1.2%

Industrial Processes

301.1

304.1

1.0%

0.1%

Agriculture

439.6

439.1

-0.1%

0.0%

Waste

210.0

194.8

-7.2%

-0.6%

Fugitive Emissions
Industrial Processes
Agriculture

3

4

Waste
U.S. 5

Illinois’ emissions from the electricity generation sector increased at nearly twice the national
rate. This is likely due to two reasons. First, and most importantly, electricity production in
Illinois increased 46 percent between 1990 and 2003 compared to 28 percent for the U.S. as a

3

State level emissions data in the Industrial Processes sector is highly uncertain and is considered unreliable. As
this sector is the major source of F-gases it remains in this inventory; however, trends in this category are considered
to be questionable.
4
Owing to anomalies in the underlying data, Illinois 2001 emissions from agriculture are used in the 2003 column
of this table.
5
U.S. data are sourced from EPA’s Inventory of U.S. Greenhouse Gas Sources and Sinks: 1990-2004. Because of
differences in sector definitions and methods for assigning GHG emissions to economic sectors, emissions trends for
the Residential, Commercial and Industrial sectors are illustrative but not directly comparable to those presented for
Illinois. Only CO2 emissions from direct fossil fuel combustion are displayed for the Residential, Commercial and
Industrial sectors, thus the sum of U.S. sector data does not match the actual total shown in Table 3.
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whole. Second, the electricity mix changed in Illinois over these 13 years. In 1990, coal
accounted for 43% of electricity production (in GwH), while nuclear generation (a zero
emissions source) accounted for 56 percent, and natural gas accounted for just 1.1 percent. In
2001, coal had risen to 47 percent, while nuclear generation decreased to 50 percent, and natural
gas increased to 2.1 percent. Despite the increase in fossil fuel electricity generation, Illinois
generates far more electricity from nuclear power than any other state.

Figure 3. Illinois GHG Emission Trends by Sector 1990-2003
300
Industrial
Processes
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Emissions

Million Tonnes CO2 Eq.
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200
Commercial
Residential

150

Agriculture

100
Industrial
Transport

50

Electric
Generation

19
90
19
91
19
92
19
93
19
94
19
95
19
96
19
97
19
98
19
99
20
00
20
01
20
02
20
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Emissions from transportation also increased significantly (nearly 19 percent); however, this is
less than the national rate over this period. The increase was driven by greater vehicle use;
vehicle miles traveled (VMT) in Illinois increased by 27.8 percent in the aggregate and 15.8
percent per capita between 1990 and 2003. By comparison, VMT at the national level increased
34.8 percent between 1990 and 2003, and per capita VMT increased 15.7 percent. Another
important trend is that ethanol use increased 188 percent between 1990 and 2003. So while
Illinois’ transport emissions were mostly driven by increased population (as opposed to increased
driving), they were in all likelihood moderated by increases in ethanol use.
Emissions from the agriculture sector decreased 6 percent in Illinois between 1990 and 2003
compared to an essentially flat rate nationally. The decrease is attributable to smaller methane
v5, 22 Feb 07
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emissions due to decreased numbers of livestock, especially cattle and swine. 6 Emissions from
the waste sector decreased nearly 26 percent, over triple the national rate. The decrease in waste
emissions is mostly due to the population based estimates of emissions from this sector (see
Appendix A). Between 1990 and 2003, Illinois experienced slower population growth compared
to the national rate; this caused waste emissions to be allocated to Illinois in decreasing amounts
over time. It is difficult to attribute the trends in the residential and commercial sectors owing to
the seasonal and annual variations in temperature. The decline in industrial emissions is due
primarily to fuel switching away from coal and towards natural gas as well as increased
efficiency as energy use in the sector remained stable through this period. 7
Illinois emissions increased steadily between 1990 and 2003, though there are three notable
periods where emissions declined. Two of these periods are related to lower economic output.
Between 1991-92 and 2001-02, the U.S. experienced mild economic recessions. U.S. and
Illinois GHG emissions exhibited similar decreases during these periods. As the national and
state economies picked up again, emissions increased. Emissions in 2002 and 2003 have not
increased significantly primarily due to a lack of continued growth in electric generation
emissions in these years. The one other instance of a decrease in Illinois emissions occurred in
1998 and did not coincide with any national emissions decrease. This is explained by the fact
that Illinois experienced a significantly warmer than normal winter in 1998 resulting in lower
than average emissions from the residential and commercial sectors.

Projections of Illinois GHG Emissions
To provide a range of possible future emissions trends, three projection cases “low”, “best guess”
and “high”, were developed for this analysis. In the low case, emissions increased at an average
annual rate of 0.64 percent between 2003 and 2020. Under this scenario, emissions grow to
306.3 MtCO2Eq by 2020, and increase of 29.1 percent above 1990 levels. In the high case
projection, emissions increase at an average annual rate of 1.39 percent between 2003 and
20202. Under this scenario emissions are 347.8 MtCO2Eq in 2020 or 46.6 percent above 1990
levels.
Under the best guess case, GHG emissions in Illinois are projected to increase at an average
annual rate of 1.0 percent between 2003 and 2020. By 2020, Illinois’ emissions are projected to
grow to 325.5 MtCO2Eq, an increase of 50.5 MtCO2Eq over 2003 levels, or 18.4 percent.
Compared to 1990 emissions, 2020 projected emissions represent an increase of 88.2 MtCO2Eq,
or 37.2 percent.
Under the best guess case, projected emissions growth, though substantial, is slower than the
projected growth for the nation as whole. The rate of growth is also slightly lower than historic
emissions growth in Illinois between 1990 and 2003 and is therefore seen as the most plausible
scenario. Illinois projected emissions are expected to be driven by a continuing increase in

6
7

Illinois Inventory of Greenhouse Gas Emissions: 2000.
Ibid.
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emissions from electric power generation from fossil fuels. Emissions from transportation are
also expected to increase substantially.
The projections presented here are based on regional growth rates for energy consumption
developed by the Energy Information Administration and published in the Annual Energy
Outlook 2006. Projected emissions for electric power, waste agriculture and industrial processes
are derived from historic trends. See Appendix B for a discussion of the methodology and
assumptions used in these projections.
Figure 4 illustrates actual emissions and emission projection cases in Illinois to 2020, with
comparison to 1990 levels. Data points for the best guess case are listed in Appendix B, Table 6.
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Appendix A – The Climate Analysis Indicators Tool
The Climate Analysis Indicators Tool (CAIT) is an inventory and analysis tool developed by the
World Resources Institute. Among other data, the CAIT-US module includes greenhouse gas
(GHG) inventories for all 50 states plus the District of Columbia for the six major greenhouse
gases between 1990 and 2003. 8
Years, Gases and Sectors
CAIT-US covers 1990-2003 (in the pre-release version). Table 4 shows which gases are included
in each sector.
Table 4. CAIT-US Sector and Gas Coverage
Sector

CO2

CH4

N2 O

Electricity Generation

X

X

X

Residential

X

X

X

Commercial

X

X

X

Industrial

X

X

X

Transportation

X

X

X

F-Gases

Energy

Fugitive Emissions

X

Industrial Processes

X

X

Agriculture

X

X

Waste

X

X

This inventory excludes two common categories of emissions (although they are included in
CAIT-US):

8

x

International Bunker Fuels. These emissions come from fuel use during international
transport; for instance, air travel or shipping to and from other countries. Attribution of
these emissions is controversial; it is unclear whether to attribute them to the country of
origin or the destination. This issue is even more difficult at the U.S. state level.

x

Land-use Change and Forestry (LUCF). This category is comprised of changes in GHG
levels due to afforestation, deforestation, reforestation, forest management and similar
activities. Carbon is released into the atmosphere as forests are cleared or burned, and is
sequestered through forest growth. On balance, this category may either be a source of
GHGs if released carbon released exceeds sequestered carbon or a “sink” if sequestered
carbon exceeds released carbon. LUCF is believed to be a significant sink at the national
level but there are significant data uncertainties at the state level. The best estimates are
that within a reasonable level of statistical certainty, Illinois emissions from LUCF range

2003 data is available in a forthcoming release which is not publicly available at the time this report was written.

v5, 22 Feb 07

78

10

from being a slight net sink to being a small net source. The ambiguity and uncertainty
of the underlying data make it difficult to identify trends in this sector with any reliability
or assurances that emissions are greater or less than zero; therefore, contributions from
LUCF are excluded in this inventory.
Data Sources
CAIT-US indicators derive from the EPA’s Emissions Inventory Improvement Program (EIIP),
which provides guidance and methodologies to states that are developing their own emissions
inventories. The EIIP has developed a set of tools that accompany its latest technical reports.
The tools contain state-level proxy data that a state may use to calculate its emissions. A state
may supplement or replace the “default” (EPA-supplied) data if it has its own sources that it
considers more reliable.
CAIT-US uses a simple process to produce its inventories; it selects the default proxy data for
each state, uses the tools to compute emissions using the tool-supplied emissions coefficients
(determined by the tools), and extracts the results. The same process is used for each state and
the District of Columbia. Although the inventory tools allow states to enter their own data, for
the sake of comparability, CAIT-US does not incorporate state-supplied proxy data where
available.
The state-level proxy data in the EPA inventory tools comes from a variety of sources, mostly
federal agencies:

Table 5. Proxy Sources for CAIT-US by Sector
Sector

Source

Electricity Generation,
Residential, Commercial,
Industrial & Transport

Energy Information Administration (EIA)
Federal Highway Administration

Fugitive Emissions

US EPA

Industrial Processes

U.S. Geological Survey (USGS)
Directory of Chemical Producers (SRI 2000)

Agriculture

US Department of Agriculture (USDA)
Commercial Fertilizers Report, Fertilizer Institute

Waste

US EPA

Data Limitations
The Inventory of U.S. Greenhouse Gas Emissions and Sinks (US EPA) provides a detailed
explanation of uncertainties for all sectors that arise at any level due to estimation methods.
Additionally, all sectors in this inventory are subject to some level of uncertainty owing to the
fact that the default proxy data comes from federal agencies, and the data becomes less precise at
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the state level. This is especially true for non-energy sectors and fugitive emissions; some
important end use data is missing entirely, as noted below. However, in nearly all cases, data
uncertainties and missing data have only a small effect on the aggregate state-level emissions
inventory.
x

Fugitive Emissions. Emissions from oil and natural gas processing and refining are not
included due to lack of production data. These industries represent 3% of emissions at the
national level.

x

Industrial Processes. At the national level, emissions from this sector represent 2% of
total emissions. Significant uncertainties in this sector arise from variations in the
productions methods of raw materials from state to state. Production data for ozone
depleting substance substitutes and semiconductors are estimated from national
production data based on state population and state-level shipments, respectively.
Emissions from manufacture of nitric acid, adipic acid, aluminum, HFCF-22 and
magnesium are not included due to lack of data.

x

Waste. Emissions from landfills (waste in place) and wastewater are estimates from
national statistics using state-level population as a proxy for assigning emissions to
individual states. Emissions from industrial wastewater methane (fruits & vegetables,
meat & poultry, pulp & paper) are not included due to lack of data.
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Appendix B – Methodology and Assumptions for Projections
Projections in this report were computed separately for each sector using the following methods
and assumptions, using the 2003 inventory as a baseline.
Energy Sectors
The Energy Information Administration (EIA) of the U.S. Department of Energy publishes the
Annual Energy Outlook (AEO), a comprehensive set of forecasts for energy consumption,
production, prices, and related indicators (including CO2 emissions) for the United States. The
AEO only projects CO2 emissions at the national level. In the 2006 edition, the AEO projected
that CO2 emissions nationally would rise 19 percent over 2003 levels by 2020.
Although the AEO does not project CO2 emissions at anything less than a national level, it does
project energy growth at a regional level. The East North Central (ENC) region comprises
Illinois, Indiana, Ohio, Michigan and Wisconsin. For the residential, commercial, industrial, and
transportation sectors, the growth rates for total energy use in Illinois were assumed to be the
same as those for the larger region. The growth rate for energy use is used to project CO2
emissions growth for these four sectors: -0.21% annually in the residential sector, 0.32% in the
commercial sector, 0.13% in the industrial sector, and 0.94% in transportation.
Growth of emissions in the electric generation sector may be significantly different in Illinois
compared to the ENC region. Between 1990 and 2003, emissions from this sector grew 24
percent nationally and 21 percent in the ENC region, but they grew at 53 percent in Illinois.
These rates suggest that the ENC projections may not be a suitable proxy for Illinois.
In our three projection cases all sector growth rates are identical with the exception of electric
generation. The AEO ENC projection for energy growth from 2003-2020 (1.34% annually) is
used as the electric generation rate for the “low” case. Actual emissions growth in Illinois’
electric generation sector from 1990-2003 (3.30 percent) is used in the “high” case. The average
of the low and high electric generation rates (2.32% annual) is the rate used for projecting
growth in the electric generation sector for the “best guess” case.
These projections assume that fugitive emissions growth is flat (zero percent), which is a
conservative assumption. The AEO projections do not include fugitive emissions, so the only
basis available for projections is historical performance. Unfortunately, historical data is
inconclusive, partly because CAIT does not include emissions from oil and natural gas
processing, and partly due to significant year-to-year fluctuations in the available data (from coal
mining). The data suggest that fugitive emissions have declined to some degree since 1990 at
both the national level (where the data is more certain) and at the state level, although the
magnitude of the decline in Illinois is uncertain. For this reason, and because fugitive emissions
account for only two percent of total emissions in Illinois, the assumption that fugitive emissions
growth will remain flat is conservative.
Industrial Processes
The AEO does not project emissions from industrial processes. These projections assume that
growth in emissions from industrial processes is flat (zero percent). As discussed previously,
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estimates of emissions from this sector are problematic at the state level, owing in part to the
variety of activities involved and to data uncertainty. At the national level, historic growth in the
industrial process sector has been almost flat since 1990. Given this trend and the small
percentage of Illinois’ emissions classified under industrial processes, a zero percent growth rate
is reasonable.
Agriculture
Likewise, the AEO does not project emissions from agriculture. These projections assume that
emissions growth in the agriculture sector is flat through 2020. As discussed previously,
agriculture emissions declined by 6 percent between 1990 and 2001 9 . However, this decline was
attributed to a decrease in large-animal livestock—cattle and swine—with a corresponding
decrease in methane emissions from enteric fermentation and manure management. Policy
changes are not cited as contributing factors to decreases in livestock, and we assume here that
they arise from market forces, the future of which is uncertain. The assumption of zero percent
growth is therefore a conservative estimate.
Waste
Likewise, the AEO does not project emissions from waste, but these forecasts assume that these
emissions will decline by an annual rate of 2.27%, consistent with historical declines from 19902003. Historic declines in this sector were due to slower population growth as compared with
the nation as a whole. This population trend is projected to continue with Illinois growing at a
rate of 0.32% between 2000 and 2020 and U.S. population growing at a rate of 0.89%. This
disparity lends us to conclude that while the 2.27% rate of decline is in line with historic trends it
is likely to be a conservative estimate. In 2020, emissions from the waste sector are projected to
be 4.68 MtCO2 eq, a 39.7% decline from 6.81 MtCO2 eq in 2003.
Table 6 presents actual and projected total annual emissions for Illinois from 1990 to 2020 under
the best guess case.

9

As noted previously, this inventory uses the 2001 emissions estimate for agriculture owing to data anomalies in the
years 2002 and 2003.

v5, 22 Feb 07

82

14

Table 6. Illinois Actual and Projected Emissions 1990-2020
(in Thousand tonnes CO2 Eq.)
Actual
Projected
1990
237,309
1991
238,363
1992
232,448
1993
249,873
1994
250,382
1995
255,212
1996
270,844
1997
277,621
1998
267,928
1999
274,630
2000
282,613
2001
271,050
2002
273,766
2003
274,888
2004
277,374
2005
279,915
2006
282,513
2007
285,169
2008
287,885
2009
290,660
2010
293,497
2011
296,396
2012
299,359
2013
302,387
2014
305,481
2015
308,643
2016
311,874
2017
315,175
2018
318,548
2019
321,994
2020
325,515
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Addendum 1 to the Illinois Greenhouse Gas Emissions Inventory and Projections Overview
Report: Detailed Greenhouse Gas Emissions Illinois Sectors
Prepared for the Illinois Climate Change Advisory Group
March 28, 2007
World Resources Institute
Overview
At the request of the members of the Illinois Climate Change Advisory Group (CCAG), the
World Resources Institute (WRI) assembled this addendum to the Illinois greenhouse gas (GHG)
emissions inventory, which presents more detailed analysis of sectoral GHG emissions data for
Illinois. The information contained in this addendum is divided into sections based on major
economic sectors as defined by WRI’s Climate Analysis Indicators Tool (CAIT-US). These
sections are: Electricity Generation, Industry, Transportation and Land-use, Land-use Change
and Forestry (LULUCF).
Data are derived from several sources, including the Energy Information Administration (EIA),
Illinois state agencies, and. CAIT-US. For a complete description of the CAIT tool, its data
sources, and relevant caveats and data uncertainties, please see Appendix A of the “Illinois
Greenhouse Gas Emissions Inventory and Projections” report.
Electricity Generation
Net electricity exports (figure 1) are calculated as the difference between Illinois’ electricity
generation total and its total electricity sales, using data from the EIA. According to recent
estimates, Illinois ranks among the top ten states in total exports of electricity, exporting nearly
50 million MWH in 2005. Illinois electricity exports have steadily increased, more than doubling
since 1990, with the exception of a clear decrease in 1997-1998. During this time, a portion of
Illinois’ nuclear generation capacity was temporarily off-line; this reduced total state electricity
generation (see figure 2) as well as net electricity exports but not GHG emissions since some of
the lost , zero-emitting nuclear generation was made up by increased coal generation.
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Figure 1. Source: Energy Information Administration, Electric Power Annual 2005
http://www.eia.doe.gov/cneaf/electricity/epa/epa_sprdshts.html; WRI calculations

Illinois Electric Generation by Fuel 1990-2005
200,000
180,000

Other

160,000

Hydroelectric
Conventional

Thousand MWH

140,000

Other Renewables

120,000

Other Gases

100,000
Petroleum
80,000
Natural Gas
60,000
Coal
40,000
Nuclear
20,000
0
1990

1995

2000

2005

Figure 2.
Source: EIA Electric Power Annual 2005 (http://www.eia.doe.gov/cneaf/electricity/epa/epa_sprdshts.html)

Figure 2 highlights the principal fuel sources for electricity generation in Illinois. The
overwhelming majority of electricity is produced from coal and nuclear energy sources, which,
in 2005, accounted for 47.5 percent and 48.0 percent of total generation, respectively. Absolute
generation from both sources has grown substantially since 1990. More specifically, generation
from nuclear power increased by approximately 30 percent between 1990 and 2005, while
electricity generation from coal increased by 68 percent over the same time period. Other fuel
sources, including natural gas and renewables, which constitute much smaller shares of total
electricity generation, show trends since 1990 that have been much more variable.
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Since 1990, coal’s share of total generation has been gradually increasing, while the share
derived from nuclear has decreased (figure 3). Noticeably, the share of natural gas for electricity
generation has grown only slightly since 1990, despite the rapid expansion of natural gas
capacity in the late 1990s (figure 4). The fact that this capacity growth has not been mirrored by
a similar rise in electric generation from this source (figure 2), indicates that Illinois’ increase in
electricity generation from coal has largely spurred overall growth in GHG emissions in this
sector (see below). This is significant considering no new coal capacity was installed over this
fifteen year time span (see figure 4), instead, existing coal plants increased their generation of
electricity and in turn emissions. The share of renewable energy such as wind and solar power
(represented as “other renewables” in figures) accounted for less than one percent of total
generation in this time period.
In 2003, greenhouse gas (GHG) emissions from coal accounted for 83 million metric tons, or 97
percent, of the total emissions attributable to the electricity generation sector in Illinois with
natural gas accounting for the majority of the remaining 3 percent followed by oil (CAIT, WRI).
The proportion of coal-based emissions to total emissions has been fairly constant since 1990.
However, between 1990 and 2003, total emissions from electricity generation grew nearly 53
percent—approximately twice the value of the percentage increase in emissions of this sector at
the national level—with roughly equivalent increases in coal-produced emissions. This increase
occurred primarily due to increased generation from existing coal fired power plants.
Like many states in the 1990s, Illinois experienced a rapid expansion in natural gas fired electric
generation capacity. While the installed capacity of nearly all other types of power plants held
steady or declined between 1990 and 2005 (such as the case of oil fired power plants) Illinois’
installed natural gas capacity increased by over 760 percent (see figure 4). This capacity has
primarily been used to serve peak load demand rather than base load power, running only when
demand is at its highest. This is due to the relatively high cost of natural gas compared to coal
and the fact most modern natural gas power plants can be ramped up or down much more easily
than coal or nuclear plants to serve demand. The paradoxical result of the rush to gas since 1990
is that natural gas power plants account for 35 percent of total installed capacity but less than 4
percent of total generation and only 2 percent of GHG emissions from this sector.
According to EIA, an additional 4,524 MW of installed electric generation capacity is planned
for operation by 2010 (see figure 4). Coal power plants account for 3839 MW of this new
capacity. Meanwhile, no new nuclear, oil fired power plants and approximately 400 MW of
natural gas plants are planned before 2010. A small but significant amount (275 MW) of wind
power should be on line and operational within this time period. In-state and regional electricity
demand and electricity market dynamics in the coming years notwithstanding, new coal plants
are likely to drive further increases in GHG emissions in this sector in the near future.
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Illinois Electricity Generation by Fuel 1990-2005, percent of total
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Figure 3.
Source: EIA Electric Power Annual 2005 (http://www.eia.doe.gov/cneaf/electricity/epa/epa_sprdshts.html)

Illinois Existing Nameplate Capacity and Planned Capacity Additions
by Fuel 1990-2010
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Source: EIA Electric Power Annual 2005 (http://www.eia.doe.gov/cneaf/electricity/epa/epa_sprdshts.html)
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Industry
The industrial sector in Illinois produced approximately 38 MtCO2eq in 2003, representing about
14 percent of the state’s total GHG emissions. In 2003, emissions from coal, petroleum, and
natural gas sources accounted for 25, 39, and 36 percent of total emissions, respectively (CAIT,
WRI). In general, the proportional composition of industrial emissions remained relatively
constant between 1990 and 2003, with only slight decreases observed in the percentage
contribution from coal and minor increases seen in the percent emissions from natural gas (in
both instances, these changes are on the order of 3-6 percent). Of note, however, is that Illinois
has experienced a nearly 15 percent reduction in emissions within this sector since 1990, a
change significantly greater in magnitude than the comparable national value of -1.6 percent.
Figure 5 compares total industrial GHG emissions (broken down by fuel) to total energy
consumption in the industrial sector between 1990 and 2003. This analysis reveals that,
generally, industrial energy consumption and emissions follow similar trends, as one might
expect, rising until around 1997 and gradually declining in recent years. Difficulties arise,
however, when trying to interpret the driving forces of the observed trends. Recent reductions in
emissions, are partially the result of fuel switching away from coal towards less carbon intensive
natural gas. The reduction in overall energy consumption is also a factor. This decline in
energy use and emissions could be due to increasing energy efficiency, the result of declining
activity overall within this sector, or a combination of both.
Illinois Industry Energy Consumption and CO2 Emissions 1990-2003
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Figure 5.
Sources: Energy Consumption--EIA (http://www.eia.doe.gov/emeu/states/sep_use/ind/use_ind_il.html) and Emissions--CAIT
(http://cait.wri.org)
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Transportation
The information presented below regarding the transportation sector in Illinois comes from the
U.S. Department of Transportation’s Federal Highway Administration (FHWA; fuel use) and the
U.S. Department of Energy’s EIA (emissions). These data were compiled and analyzed by
members of the Illinois EPA.
The following figure 6 is reproduced from FHWA’s "Highway Statistics 2005" publication Table
MF-21, Motor Fuel Use (http://www.fhwa.dot.gov/policy/ohim/hs05/xls/mf21.xls). The figure
below reports Illinois motor fuel use for 2005 in thousands of gallons. Highway use and
nonhighway use categories combine gasoline and gasohol.

Illinois Motor Fuel Use, 2005 (thousands of gallons)
SUMMARY OF TOTAL USE
Highway
Non-Highway
percent
Non-Highway
fuel use
Total Motor change from
Grand
last year
(gasoline only)
Fuel Use
Total
-0.21
158,305 6,713,901
6,555,596

(Gasoline and gasohol)
HIGHWAY USE
Private Use
Public Use
Private &
Civilian State, County Public Use
Commercial Federal & Municipal
Total
4,960,365 6,429
86,451
92,880

Highway
Use Total
5,053,245

Special Fuels
diesel & alternative
Private & Commercial Special
Fuel On-Hwy Use
1,502,351

NONHIGHWAY USE
Private Use Public Use
Private &
State, County Non-Highway
Commercial
& Municipal
Use Total
153,798
4,507
158,305

Figure 6.
Source: FHWA (http://www.fhwa.dot.gov/policy/ohim/hs05/xls/mf21.xls). Notes from FHWA: “This table is one of a series
giving an analysis of motor-fuel consumption, based on reports from State motor-fuel tax agencies. Gasohol is included with
gasoline. In order to make the data uniform and complete, public use and nonhighway use were estimated by the Federal
Highway Administration. These estimates may not be comparable to data for prior years due to revised estimation procedures.
The resulting volumes differ in many cases from the unadjusted data reported in table MF-2. For some States, data are not
comparable to prior years due to changes in data analysis and/or improvements in reporting procedures. All data are subject to
review and revision.”

In summary, according to 2005 estimates, motor fuel in Illinois is principally consumed on
highways by private and commercial users. Discounting “special fuels (primarily diesel),”
gasoline and gasohol (ethanol) highway consumption accounts for 97 percent of all state-wide
motor fuel use when losses due to evaporation and handling (here, estimated at around 14,000
gallons) are also considered.
Distillate fuel (primarily diesel fuel) use in Illinois for 2005 is displayed in table 1, below. Onhighway activities account for approximately 82 percent of distillate consumption in the
transport sector and 70 percent of total distillate consumption. The transportation sector as a
whole represents 84 percent of Illinois distillate use.
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Table 1. Adjusted Annual Distillate Usage by Sector, thousand gallons, for Illinois, 2005
Thousand
gallons

Sector
Residential
Commercial
Industrial
Oil Company
Farm
Electric Power

10,715
42,128
78,642
68
195,756
15,909

Transport
Railroad
Vessel Bunkering
On-Highway
Military
Off-Highway
All Other

62,851
124,933
1,460,631
758
139,336
0

Total for Transport
Grand Total

1,788,509
2,131,727

Source: EIA (http://tonto.eia.doe.gov/dnav/pet/pet_cons_821dsta_dcu_SIL_a.htm)

Illinois’ 2005 CO2 emissions by fuel type and transport sub-sector are delineated below.
Table 2. CO2 Emissions from the Transportation Sector in Illinois by Fuel Type, 2005 (Metric tons) 1
% of total
Transportation
Transportation Fuel Type
tonnes/year
Aviation Gasoline
35,853
0.0%
Distillate (Nos. 1, 2, & 4 Fuel Oil)
3,212
0.0%
Diesel Fuel (EF same as Distillate's)
16,849,427
21.4%
Jet Fuel
13,836,019
17.6%
Kerosene
--Liquified Petroleum Gases (LPG)
--Motor Gasoline
45,842,054
58.3%
Petroleum Coke
--Residual Fuel (Nos. 5 & 6 Fuel Oil)*
Propane
Total Transportation Sector CO2

-1,997,522
78,564,087

-2.5%
100.0%

Source: Illinois EPA and DOT Calculations of Prime Supplier Sales Volumes data from EIA website
(http://tonto.eia.doe.gov/dnav/pet/pet_cons_prim_dcu_SIL-a.htm).
Notes: Emission factors used in calculations are from USDOE's Energy Information Administration (EIA) at
http://www.eia.doe.gov/oiaf/1605/coefficients.html. Residual fuel is used chiefly by ships. Reported use varies widely from year
to year, and is not available for 2005. Estimates for 2004 were about 74,500 gal/day. "--" means data are not available and are
assumed to be negligible.

1

Due to the use of state data in some categories as well as methodological differences transportation emissions data
may differ somewhat from data sourced from CAIT-US.
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Table 3. CO2 Emissions from the Transportation Sector in Illinois by Activity, 2005 (metric tons)

Activity
On-Highway
Aviation
Off-Highway
Marine
Railroad
Other sources
Total

% of total
tonnes/year Transportation
57,499,301
73.2%
13,871,872
17.7%
2,689,517
3.4%
1,179,460
1.5%
589,730
0.8%
733,473
0.9%
76,563,353
97.5%

Source: Illinois EPA and DOT Calculations of Prime Supplier Sales Volumes data from EIA website
(http://tonto.eia.doe.gov/dnav/pet/pet_cons_prim_dcu_SIL-a.htm).
Note: Emission factors used in calculations are from USDOE's Energy Information Administration (EIA) at
http://www.eia.doe.gov/oiaf/1605/coefficients.html. This table does not include data for residual fuel or propane as these fuels
are used in a variety of activities, this is also why percentages to not sum to 100.

Not surprisingly, motor gasoline, diesel and jet fuel, which constitute the majority of fuel use in
the transportation sector (see table 2), comprise nearly 98 percent of transportation CO2
emissions with motor gasoline accounting for 59 percent of total emissions. With regards to
emissions broken down to activity, on-highway transport is by far the largest source of emissions
at 73 percent. Aviation emissions are also substantial, comprising nearly 18 percent of Illinois’
transportation emissions. Marine and rail sources make much smaller contributions to total
emissions, 1.5 and 0.8 percent of total emissions respectively.
It is important to note that for all transport modes and for large interstate travel modes such as
aviation, marine and rail in particular, emissions data are assigned to Illinois because that is
where the fuel was sold. This methodology is used because assigning emissions at the location
of combustion is far more difficult than doing so at the point of sale. Due to the nature of these
sources, associated emissions may actually take place outside of the state but are accounted for in
Illinois’ total emissions.
Table 4 (below) provides a brief summary of trends in vehicle-miles traveled (VMT), population,
and emissions between 1990 and 2003. It is notable that during this time period the increase in
VMT was significantly greater than growth in emissions, likely due to increased automobile
efficiencies. However, both VMT and VMT per capita estimates grew at annual rates that
outpace population growth, suggesting that vehicles are being driven further and more often in
Illinois than in the early 1990s. Economic development and urban sprawl are the most likely
drivers of this trend.
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Table 4.

Transportation Sector Growth in Illinois
Illinois

1990

2003

Growth

Annual Rate

Vehicle-Miles Traveled (billions)

83.6

106.5

27.3%

1.9%

Population (millions)

11.5

12.6

10.4%

0.8%

7302.7

8416.0

15.2%

1.1%

55.3

65.5

18.5%

1.3%

Vehicle-Miles Traveled per capita
GHG Emissions from Transport (MTCO2Eq)

Sources: VMT: IL Department of Transportation (http://www.dot.state.il.us/travelstats/2005its.pdf); Population: U.S. Census
Bureau (http://www.census.gov/popest/archives/2000s/vintage_2001/CO-EST2001-12/CO-EST2001-12-17.html and
http://www.census.gov/popest/states/NST-ann-est.html); Emissions: CAIT (http://cait.wri.org)

Land Use, Land Use Change and Forestry (LULUCF), and Land Cover
Available CAIT-U.S. data on LULUCF are highly uncertain due to incomplete proxy data sets as
well as the variable nature of the biological systems to which the data relate. The following data
should be considered illustrative of trends in this sector and taken only as a qualitative
assessment rather than an authoritative and quantitative study. Please see the “Illinois
Greenhouse Gas Emissions Inventory and Projections” report for important caveats and
additional information on this topic.
The data provided below show total CO2 emissions (not total GHG emissions) and the amount of
carbon sequestered (primarily by forests) as a percent of that total. The data give an indication
that the LULUCF contribution to carbon sequestration has been steadily declining since the early
1990s. Specifically, in 1990, CO2 emissions totaled around 194 MtCO2eq, while LULUCF
sequestered approximately 14.3 MtCO2 (~7.4 percent of total CO2 emissions). In 2003, CO2
emissions totaled 235 MtCO2eq., while LULUCF sequestered only 7.4 MtCO2eq., or 3.2 percent
of total CO2 emissions. The inverse trends of these two variables suggest Illinois’ LULUCF
sector is on its way to losing its status as a net “sink” of carbon dioxide.
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Illinois CO2 Emissions and Percent CO2 Sequestered by LULUCF,
1990-2003
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300
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1%
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Figure 7.
Source: CAIT (http://cait.wri.org)

Given the considerable uncertainty surrounding the data presented above, a second source of data
on LULUCF trends in Illinois is included here. Table 5, reproduced from a paper by Dr. Donald
Luman of the Illinois State Geological Survey, provides some estimates of how the share of state
land area under various land uses changed through the 1990s. Comparing spatial extents of major
land cover categories between 1991-1995 and 1999-2000, the table shows that, most
significantly, land uses that have relatively low or no carbon storage capacity namely agricultural
land and urban areas have increased in land area. Conversely, land uses that have a relatively
high capacity to store carbon such as rural grassland and forested areas have declined
considerably. The results of this particular study provide some insight as to why there is a
precipitous decline in LULUCF sequestration in Illinois during this time period.
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Table 5.
Illinois Surface Area by Principal Land Cover Categories
% State Area, % State Area,
%
Difference
1991-1995
1999-2000
60.37
64.76
4.39
Agricultural Land
18
11.64
-6.36
Rural Grassland
11.59
11.51
-0.08
Upland Forest
3.37
4.54
1.17
Urban Built-Up
1.81
1.81
0
Urban Open Space
Nonforested Wetland
0.51
0.69
0.18
Forested Wetland
2.45
3.13
0.68
Shallow Water Wetland
0.49
0.11
-0.38
Surface Water
1.35
1.67
0.32
Barren and Exposed Land
0.05
0.1
0.05
Clouds
0
0.03
0.03
100.00%
100.00%
0.00%
Totals:

Source: Adapted from Table 2 in Luman, 2003. “Land Cover of Illinois 1999-2000 & Land Cover of Illinois 1991-1995: An
Assessment of the Potential for Land Cover Change.”
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Addendum 2 to the Illinois Greenhouse Gas Emissions Inventory and Projections Overview
Report: Greenhouse Gas Emissions in Other Midwest States
Prepared for the Illinois Climate Change Advisory Group
March 22, 2007
World Resources Institute
Overview
At the request of the members of the Illinois Climate Change Advisory Group (CCAG), the
World Resources Institute (WRI) assembled this addendum to the Illinois greenhouse gas (GHG)
emissions inventory, which presents GHG data for additional states in the Midwest region:
Indiana, Iowa, Michigan, Minnesota, Missouri, Ohio, and Wisconsin. 1
All data presented in this document come from the U.S. module of WRI’s Climate Analysis
Indicators Tool (CAIT-US). Please see Appendix A of the “Illinois Greenhouse Gas Emissions
Inventory and Projections” report for a complete description of the CAIT tool, its data sources,
and relevant caveats and data uncertainties.
Using 2003 data for each state, a series of four figures is presented: GHG emissions by gas,
GHG emissions by sector, total and annual growth rates in GHG emissions in each sector since
1990, and sectoral GHG emissions trends from 1990 to 2003. State data overviews are presented
in alphabetical order. This analysis and accompanying tables are presented in order to provide a
broad, yet relevant, assessment of GHG emissions in each Midwest state and to allow for ease of
comparability between state’s emissions data. These figures are also directly comparable to those
previously produced in the “Illinois Greenhouse Gas Emissions Inventory and Projections”
report (i.e., figures 2 and 3, and table 3).
This document is by no means comprehensive and is intended only for use as background
information by CCAG members and stakeholders. Though there are many similarities between
economies and emissions trends of the Midwest states, the discussion below provides only a
framework for comparison and a general overview of state-level GHG emissions rather than a
complete inventory analysis such as the “Illinois Greenhouse Gas Emissions Inventory and
Projections.”

Summary
In 2003, Illinois produced 275 million metric tons of GHGs on a carbon dioxide (CO2)
equivalent basis (MtCO2), making it the 5th highest emitting state in the U.S. Three additional
Midwest states are also included in the top ten according to 2003 data: Ohio (3rd, 300 MtCO2),
Indiana (6th, 272 MtCO2), and Michigan (9th, 211 MtCO2). The eight Midwest states (including
Illinois) account for approximately 23 percent of total U.S. emissions.
1

A forthcoming WRI report commissioned by the Lake Michigan Air Directors Consortium (LADCO) examines
GHG emissions in the Midwest in much greater detail. Publication is expected in late-Spring, early-Summer 2007.
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Emissions by Gas
In all Midwest states, carbon dioxide (CO2) constitutes the largest percentage of GHG emissions.
Region-wide, CO2 typically comprises 81-91 percent of total emissions (CO2 accounts for
approximately 85 percent of total U.S. emissions). Only Iowa has a significantly smaller
contribution of CO2 (68 percent) than the region as a whole. Here, the agriculture sector accounts
for a significantly larger percentage of total emissions. As a result, methane (CH4), which is
principally a byproduct of livestock, and nitrous oxide (N2O), which comes from fertilizer use,
contribute substantially to total state emissions. In Iowa, methane and nitrous oxide account for
10 percent and 21 percent of total emissions, respectively. Notably, Minnesota also has a higher
than average contribution from N2O (13 percent). In all other instances, CH4, N2O, and gases
with high global warming potentials (f-gases) contribute 3-7 percent, 4-8 percent, and 1-2
percent, respectively. It is important to note, however, that in all Midwest states except
Michigan, N2O comprises a larger share of GHGs than CH4, the opposite of emissions totals at
the national level. This is likely due to the Midwest region’s greater than average application of
nitrogen fertilizers for corn and other grain production.

Emissions by Sector
Aggregation of 2003 emissions data by sector reveals that for most states in the Midwest, energy
sectors contribute over 80 percent of total GHGs (on par with U.S. totals), with the electricity
generation, transportation, and industrial sectors responsible for the majority of these emissions.
Iowa, again, stands out; only 66 percent of its total emissions are attributable to energy
generation processes, while its agricultural sector accounts for nearly 30 percent of total
emissions, well above the respective contributions of this sector in other Midwest states.
Within the energy total, electricity generation accounts for approximately 30 percent of total
emissions in Iowa, Michigan, Minnesota, Wisconsin, and Illinois, and 40 percent or more in
Indiana, Missouri, and Ohio. Emissions from the transportation sector contribute about 25
percent of GHG emissions (range: 17 percent in Indiana and Iowa to 28 percent in Minnesota)
and those from industry (excluding electricity used in this sector) account for 12 percent (range:
6 percent in Missouri to 20 percent in Indiana). Although the average sectoral contributions of
Midwest states are very similar to those reported for the U.S. as a whole, these summarizing
statements should not obfuscate the important underlying differences between Midwest states in
their respective sectoral breakdowns of GHG emission contributions, such as fuel mix or
emissions trends.

Emissions Trends
Between 1990 and 2003, total U.S. GHG emissions grew by approximately 14 percent.
Emissions growth over this same time period for Midwest states were: Illinois, 16 percent;
Indiana, 20 percent; Iowa, 15 percent; Michigan, 4 percent; Minnesota, 20 percent; Missouri, 28
percent; Ohio, 10 percent; and Wisconsin, 15 percent. Most noteworthy are Michigan’s much
slower than average rate of growth (Michigan’s emissions have been declining since the late
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1990s) and Missouri’s greater than average growth rate—nearly double the national average
during this time frame—which is made even more significant by noting that this positive
emissions trend did not begin until about 1993.
Sectoral emissions trends vary significantly between Midwest states and can differ greatly from
national trends. Brief synopses of trends within each sector are provided below, but it is strongly
encouraged that readers examine the accompanying tables and charts for a more thorough
understanding of interstate sector trend variability.
Midwest state trends in electricity generation are generally in line with national ones, with the
exception of Michigan, where sector emissions hardly increased (2 percent growth), and
Missouri and Illinois, where this sector’s emissions grew by over 50 percent (see “Illinois
Greenhouse Gas Emissions Inventory and Projections”).
Residential emissions growth numbers were generally below national totals, with the exception
of Minnesota, which experienced a 20 percent increase. Conversely, emissions from the
commercial sector grew 2-4 times faster than national totals (6 percent) for all Midwest states
except Illinois and Missouri.
Industrial emissions trends varied widely, in some instances growing (Iowa and Minnesota, 1012 percent) and in others, decreasing substantially (Michigan and Ohio, -28 percent).
For almost all Midwest states, emissions from the transportation sector grew (14-22 percent), but
less quickly than the national rate (25 percent). Minnesota stands out as an exception in this
sector, where growth between 1990 and 2003 in transportation emissions was approximately 43
percent, much greater than the national average.
Although comprising a significantly smaller percentage of total emissions than energy sectors,
the greatest increases in emissions occurred in the industrial processes sector. In all Midwest
states, emissions from industrial processes increased dramatically, from 50 percent to well over
500 percent. It should be noted, however, that due to significant uncertainties in the underlying
emissions data, any emissions trends in this sector should be considered questionable (see
Appendix A of the “Illinois Greenhouse Gas Emissions Inventory and Projections” document).
State emissions from agriculture decreased everywhere except Ohio (9 percent growth) and
Missouri (7 percent growth). GHG emissions also decreased substantially in the waste sector of
all states (greater than or roughly equal to the national average of -7 percent) except Indiana (17
percent growth) and Iowa (7 percent growth).

Additional Notes
Owing to anomalies in the underlying data, 2003 and 2002 emissions from agriculture have been
replaced by 2001 data when computing totals and trends.
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Charts of sectoral emission trends have different Y-axis scales to accommodate as much detail as
possible within each plot.
Due to rounding, some percentage totals may not add up to 100 percent.
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Indiana
2003 Emissions
Total GHG Emissions:
US State Emissions Rank:
% of US Total Emissions:

272.1 MtCO2 eq.
6
4.0%

Indiana Emissions by Gas and Sector
CH4
3%

Indiana Emissions
by Gas (2003)

MtCO2eq.

Total – All Sectors

272.1

CO2

247.4

91%

CH4

7.3

3%

N2O

14.6

5%

2.8

1%

High-GWP Gases
(HFCs, PFCs, SF6)

N2O F-gases
1%
5%

%

CO2
91%

Indiana Emissions
by Sector (2003)

MtCO2eq.

Total – All GHGs

272.1

Total Energy

231.6

Electricity Gen.

%

85%

112.7

42%

Residential

10.5

4%

Commercial

6.4

2%

Industrial

53.2

20%

Transportation

47.2

17%

1.5

1%

Fugitive Emissions
Industrial Processes

22.2

8%

Agriculture

14.7

5%

3.7

1%

Waste

Agriculture
5%
Industrial
Processes
8%

Waste
1%

Fugitive Emissions
1%
Electricity Generation
42%

Transportation
17%

Industrial
20%
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Emissions Growth in Indiana
Indiana

1990

2003

Growth

Annual Rate

Total (MtCO2Eq)

226.6

272.1

20.1%

1.4%

94.4

112.7

19.5%

1.4%

Residential

9.7

10.5

8.4%

0.6%

Commercial

5.5

6.4

18.2%

1.3%

Industrial

52.3

53.2

1.7%

0.1%

Transportation

41.4

47.2

13.9%

1.0%

1.1

1.5

35.5%

2.4%

3.3

22.2

561.8%

15.6%

15.7

14.7

-6.4%

-0.5%

3.2

3.7

17.0%

1.2%

Electricity Generation

Fugitive Emissions
Industrial Processes
Agriculture

1

2

Waste

Indiana GHG Emission Trends by Sector 1990-2003
300

Industrial
Processes
Fugitive
Emissions
Waste

Million Tonnes CO2 Eq.

250
200

Commercial
Residential

150

Agriculture

100

Industrial
Transport

50

Electric
Generation

03
20

02
20

01
20

00
20

99
19

98
19

97
19

96
19

95
19

94
19

93
19

92
19

91
19

19

90

0

1

State level emissions data in the Industrial Processes sector is highly uncertain and is considered unreliable. As
this sector is the major source of F-gases it remains in this inventory; however, trends in this category are considered
to be questionable.
2
Owing to anomalies in the underlying data, 2001 emissions from agriculture are used in the 2003 column of this
table.
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Iowa
2003 Emissions
Total GHG Emissions:
US State Emissions Rank:
% of US Total Emissions:

116.7 MtCO2 eq.
23
1.7%
Iowa Emissions by Gas and Sector
F-gases
1%

Iowa Emissions by
Gas (2003)

MtCO2eq.

Total – All Sectors

116.7

CO2

79.3

68%

CH4

11.2

10%

N2O

25.1

21%

1.2

1%

High-GWP Gases
(HFCs, PFCs, SF6)

N2O
21%

%

CH4
10%
CO2
68%

Iowa Emissions by
Sector (2003)
Total – All GHGs
Total Energy
Electricity Gen.

MtCO2eq.

%

116.7
78.2

66%

35.3

29%

Residential

5.3

5%

Commercial

3.8

3%

Industrial

14.4

12%

Transportation

19.4

17%

0.0

0%

Fugitive Emissions
Industrial Processes
Agriculture
Waste

Waste
2%

3.1

3%

33.5

29%

1.9

2%

Agriculture
29%

Electricity Generation
29%

Industrial
Processes
3%
Fugitive Emissions
0%
Transportation
17%
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Emissions Growth in Iowa
Iowa

1990

2003

Growth

Annual Rate

Total (MtCO2Eq)

101.5

116.7

14.9%

1.1%

26.5

35.3

33.1%

2.2%

Residential

5.0

5.3

5.9%

0.4%

Commercial

3.2

3.8

19.5%

1.4%

Industrial

12.9

14.4

11.5%

0.8%

Transportation

16.6

19.4

17.2%

1.2%

0.01

0.0

-100.0%

-100.0%

2.0

3.1

54.9%

3.4%

33.5

33.5

-0.2%

0.0%

1.8

1.9

6.5%

0.5%

Electricity Generation

Fugitive Emissions
Industrial Processes
Agriculture

1

2

Waste

Iowa GHG Emission Trends by Sector 1990-2003
150

Industrial
Processes
Fugitive
Emissions
Waste

Million Tonnes CO2 Eq.

125
100

Commercial
Residential

75

Agriculture

50

Industrial
Transport

25

Electric
Generation

03
20

02
20

01
20

00
20

99
19

98
19

97
19

96
19

95
19

94
19

93
19

92
19

91
19

19

90

0

1

State level emissions data in the Industrial Processes sector is highly uncertain and is considered unreliable. As
this sector is the major source of F-gases it remains in this inventory; however, trends in this category are considered
to be questionable.
2
Owing to anomalies in the underlying data, 2001 emissions from agriculture are used in the 2003 column of this
table.
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Michigan
2003 Emissions
Total GHG Emissions:
US State Emissions Rank:
% of US Total Emissions:

211.4 MtCO2 eq.
9
3.1%

Michigan Emissions by Gas and Sector

Michigan
Emissions by Gas
(2003)

MtCO2eq.

N2O
CH4 4%
5%

%

Total – All Sectors

211.4

CO2

189.9

90%

CH4

9.7

5%

N2O

7.9

4%

High-GWP Gases
(HFCs, PFCs, SF6)

3.9

2%

F-gases
2%

CO2
90%

Michigan
Emissions by
Sector (2003)

Agriculture
3%

MtCO2eq.

Total – All GHGs

211.4

Total Energy

184.5

%

87%

Electricity Gen.

68.3

33%

Residential

24.8

12%

Commercial

11.1

5%

Industrial

24.6

12%

Transportation

55.7

26%

0.0

0%

Fugitive Emissions
Industrial Processes

11.4

5%

Agriculture

7.3

3%

Waste

8.1

4%

Industrial
Processes
5%
Fugitive Emissions
0%

Waste
4%

Electricity Generation
33%

Transportation
26%

Residential
12%
Industrial
12%
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Emissions Growth in Michigan
Michigan

1990

2003

Growth

Annual Rate

Total (MtCO2Eq)

202.8

211.4

4.2%

0.3%

Electricity Generation

66.8

68.3

2.2%

0.2%

Residential

22.0

24.8

12.7%

0.9%

Commercial

10.7

11.1

3.3%

0.2%

Industrial

34.1

24.6

-28.0%

-2.5%

Transportation

49.0

55.7

13.7%

1.0%

0.0

0.0

--

--

3.3

11.4

248.4%

10.1%

8.3

7.3

-11.5%

-0.9%

8.5

8.1

-5.2%

-0.4%

Fugitive Emissions
Industrial Processes
Agriculture

1

2

Waste

Michigan GHG Emission Trends by Sector 1990-2003
300

Industrial
Processes
Fugitive
Emissions
Waste

Million Tonnes CO2 Eq.

250
200

Commercial
Residential

150

Agriculture

100

Industrial
Transport

50

Electric
Generation

03
20

02
20

01
20

00
20

99
19

98
19

97
19

96
19

95
19

94
19

93
19

92
19

91
19

19

90

0

1

State level emissions data in the Industrial Processes sector is highly uncertain and is considered unreliable. As
this sector is the major source of F-gases it remains in this inventory; however, trends in this category are considered
to be questionable.
2
Owing to anomalies in the underlying data, 2001 emissions from agriculture are used in the 2003 column of this
table.
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Minnesota
2003 Emissions
Total GHG Emissions:
US State Emissions Rank:
% of US Total Emissions:

124.1 MtCO2 eq.
20
1.8%

Minnesota Emissions by Gas and Sector

Minnesota
Emissions by Gas
(2003)
Total – All Sectors

MtCO2eq.

%

124.1

CO2

99.9

81%

CH4

5.5

4%

N2O

16.7

13%

2.0

2%

High-GWP Gases
(HFCs, PFCs, SF6)

N2O
13%

F-gases
2%

CH4
4%

CO2
81%

Minnesota
Emissions by
Sector (2003)

Agriculture
16%

MtCO2eq.

Total – All GHGs

124.1

Total Energy

100.5

Electricity Gen.

%

81%

35.8

29%

Residential

9.7

8%

Commercial

6.4

5%

Industrial

13.7

11%

Transportation

34.8

28%

0.0

0%

Fugitive Emissions
Industrial Processes
Agriculture
Waste

2.6

2%

20.3

16%

0.6

1%

Waste
1%

Industrial
Processes
2%

Electricity Generation
29%

Fugitive Emissions
0%

Residential
8%

Transportation
28%

Industrial
11%
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Emissions Growth in Minnesota
Minnesota

1990

2003

Growth

Annual Rate

Total (MtCO2Eq)

103.4

124.1

19.9%

1.4%

29.4

35.8

21.8%

1.5%

Residential

8.1

9.7

20.5%

1.4%

Commercial

5.7

6.4

13.2%

1.0%

Industrial

12.4

13.7

10.4%

0.8%

Transportation

24.3

34.8

43.4%

2.8%

0.0

0.0

--

--

0.6

2.6

346.6%

12.2%

20.9

20.3

-2.9%

-0.2%

2.1

0.6

-69.8%

-8.8%

Electricity Generation

Fugitive Emissions
Industrial Processes
Agriculture

1

2

Waste

Minnesota GHG Emission Trends by Sector 1990-2003
150

Industrial
Processes
Fugitive
Emissions
Waste

Million Tonnes CO2 Eq.

125
100

Commercial
Residential

75

Agriculture

50

Industrial
Transport

25

Electric
Generation

03
20

02
20

01
20

00
20

99
19

98
19

97
19

96
19

95
19

94
19

93
19

92
19

91
19

19

90

0

1

State level emissions data in the Industrial Processes sector is highly uncertain and is considered unreliable. As
this sector is the major source of F-gases it remains in this inventory; however, trends in this category are considered
to be questionable.
2
Owing to anomalies in the underlying data, 2001 emissions from agriculture are used in the 2003 column of this
table.
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Missouri
2003 Emissions
Total GHG Emissions:
US State Emissions Rank:
% of US Total Emissions:

165.6 MtCO2 eq.
13
2.5%

Missouri Emissions by Gas and Sector

Missouri
Emissions by Gas
(2003)

N2O
8%

MtCO2eq.

%

Total – All Sectors

165.6

CO2

139.7

84%

CH4

9.4

6%

N2O

14.0

8%

2.5

2%

High-GWP Gases
(HFCs, PFCs, SF6)

F-gases
2%

CH4
6%

CO2
84%

Missouri Emissions
by Sector (2003)

Agriculture
11%

MtCO2eq.

Total – All GHGs

165.6

Total Energy

136.9

Electricity Gen.

%

83%

72.2

44%

Residential

7.9

5%

Commercial

4.5

3%

Industrial

10.4

6%

Transportation

42.0

25%

0.0

0%

Fugitive Emissions
Industrial Processes
Agriculture
Waste

6.7

4%

18.9

11%

3.2

2%

Industrial
Processes
4%

Waste
2%

Fugitive Emissions
0%

Electricity Generation
44%

Transportation
25%

Residential
Industrial
5%
Commercial
6%
3%
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Emissions Growth in Missouri
Missouri

1990

2003

Growth

Annual Rate

Total (MtCO2Eq)

129.8

165.6

27.7%

1.9%

46.9

72.2

53.8%

3.4%

Residential

7.6

7.9

4.4%

0.3%

Commercial

4.4

4.5

2.9%

0.2%

Industrial

10.8

10.4

-4.0%

-0.3%

Transportation

34.4

42.0

22.2%

1.6%

0.1

0.0

-79.9%

-11.6%

3.9

6.7

72.6%

4.3%

17.7

18.9

6.8%

0.5%

4.1

3.2

-22.8%

-2.0%

Electricity Generation

Fugitive Emissions
Industrial Processes
Agriculture

1

2

Waste

Missouri GHG Emission Trends by Sector 1990-2003

Million Tonnes CO2 Eq.
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State level emissions data in the Industrial Processes sector is highly uncertain and is considered unreliable. As
this sector is the major source of F-gases it remains in this inventory; however, trends in this category are considered
to be questionable.
2
Owing to anomalies in the underlying data, 2001 emissions from agriculture are used in the 2003 column of this
table.
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Ohio
2003 Emissions
Total GHG Emissions:
US State Emissions Rank:
% of US Total Emissions:

300.7 MtCO2 eq.
3
4.5%
Ohio Emissions by Gas and Sector

Ohio Emissions by
Gas (2003)

MtCO2eq.

Total – All Sectors

300.7

CO2

272.8

91%

CH4

9.0

3%

N2O

14.2

5%

4.8

2%

High-GWP Gases
(HFCs, PFCs, SF6)

N2O
CH4 5%
3%

%

F-gases
2%

CO2
91%

Ohio Emissions by
Sector (2003)

MtCO2eq.

Total – All GHGs

300.7

Total Energy

264.0

Electricity Gen.

%

88%

124.3

41%

Residential

21.7

7%

Commercial

11.3

4%

Industrial

35.9

12%

Transportation

69.7

23%

1.1

0%

Fugitive Emissions
Industrial Processes

17.1

6%

Agriculture

13.6

5%

6.1

2%

Waste

Agriculture
5%
Industrial
Processes
6%

Waste
2%

Fugitive Emissions
0%
Electricity Generation
41%
Transportation
23%

Industrial
12%
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4%

Residential
7%
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Emissions Growth in Ohio
Ohio

1990

2003

Growth

Annual Rate

Total (MtCO2Eq)

272.3

300.7

10.4%

0.8%

Electricity Generation

107.4

124.3

15.7%

1.1%

Residential

20.7

21.7

4.9%

0.4%

Commercial

10.5

11.3

7.5%

0.6%

Industrial

50.1

35.9

-28.3%

-2.5%

Transportation

57.2

69.7

22.0%

1.5%

2.0

1.1

-48.1%

-4.9%

3.2

17.1

440.8%

13.9%

12.4

13.6

9.4%

0.7%

8.8

6.1

-31.1%

-2.8%

Fugitive Emissions
Industrial Processes
Agriculture

1

2

Waste

Ohio GHG Emission Trends by Sector 1990-2003
350

Industrial
Processes
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Emissions
Waste

Million Tonnes CO2 Eq.
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1

State level emissions data in the Industrial Processes sector is highly uncertain and is considered unreliable. As
this sector is the major source of F-gases it remains in this inventory; however, trends in this category are considered
to be questionable.
2
Owing to anomalies in the underlying data, 2001 emissions from agriculture are used in the 2003 column of this
table.
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Wisconsin
2003 Emissions
Total GHG Emissions:
US State Emissions Rank:
% of US Total Emissions:

123.7 MtCO2 eq.
22
1.8%

Wisconsin Emissions by Gas and Sector

Wisconsin
Emissions by Gas
(2003)

N2O
7%

MtCO2eq.

CH4
7%

%

Total – All Sectors

123.7

CO2

104.3

84%

CH4

8.8

7%

N2O

8.6

7%

High-GWP Gases
(HFCs, PFCs, SF6)

2.1

2%

F-gases
2%

CO2
84%

Wisconsin
Emissions by
Sector (2003)

Agriculture
10%

MtCO2eq.

Total – All GHGs

123.7

Total Energy

104.5

%

84%

Electricity Gen.

42.7

34%

Residential

10.5

8%

Commercial

6.1

5%

Industrial

15.7

13%

Transportation

29.6

24%

0.0

0%

Fugitive Emissions
Industrial Processes
Agriculture
Waste

3.3

3%

12.8

10%

3.1

3%

Industrial
Processes
3%

Waste
3%

Fugitive Emissions
0%

Electricity Generation
34%

Transportation
24%

Residential
8%
Industrial
13%
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5%
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Emissions Growth in Wisconsin
Wisconsin

1990

2003

Growth

Annual Rate

Total (MtCO2Eq)

107.2

123.7

15.4%

1.1%

33.0

42.7

29.3%

2.0%

Residential

9.4

10.5

11.3%

0.8%

Commercial

4.8

6.1

25.3%

1.7%

Industrial

14.6

15.7

7.5%

0.6%

Transportation

24.8

29.6

19.1%

1.4%

0.0

0.0

--

--

0.8

3.3

288.8%

11.0%

15.0

12.8

-14.1%

-1.2%

4.7

3.1

-34.4%

-3.2%

Electricity Generation

Fugitive Emissions
Industrial Processes
Agriculture

1

2

Waste

Wisconsin GHG Emission Trends by Sector 1990-2003
150

Industrial
Processes
Fugitive
Emissions
Waste

Million Tonnes CO2 Eq.
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19
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1

State level emissions data in the Industrial Processes sector is highly uncertain and is considered unreliable. As
this sector is the major source of F-gases it remains in this inventory; however, trends in this category are considered
to be questionable.
2
Owing to anomalies in the underlying data, 2001 emissions from agriculture are used in the 2003 column of this
table.
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Addendum 3 to the Illinois Greenhouse Gas Emissions Inventory and Projections Overview
Report: Greenhouse Gas Emissions in Top Interstate Electricity Exporting States
Prepared for the Illinois Climate Change Advisory Group
March 22, 2007
World Resources Institute
Overview
At the request of the members of the Illinois Climate Change Advisory Group (CCAG), the
World Resources Institute (WRI) assembled this addendum to the Illinois greenhouse gas (GHG)
emissions inventory, which presents GHG data for states that, like Illinois, are large net interstate
exporters of electricity. The states included in this review are: Alabama, Arizona, Indiana, North
Dakota, Pennsylvania, Texas, Washington, West Virginia, and Wyoming. Net interstate
electricity exports are calculated as the difference between a state’s net total generation and its
total retail electricity sales. Both datasets were obtained from the Energy Information
Administration (EIA). Only GHG emissions reports for the top ten net exporters are included
here.
All emissions data presented in this document come from the U.S. module of WRI’s Climate
Analysis Indicators Tool (CAIT-US). Please see Appendix A of the “Illinois Greenhouse Gas
Emissions Inventory and Projections” report for a complete description of the CAIT tool, its data
sources, and relevant caveats and data uncertainties.
Using 2003 data for each state, a series of four figures is presented: GHG emissions by gas,
GHG emissions by sector, total and annual growth rates in GHG emissions in each sector from
1990 to 2003, and sectoral GHG emissions trends from 1990 to 2003. State data overviews are
presented in order of their rank as net exporters of electricity. This analysis and accompanying
tables are presented in order to provide a broad, yet relevant, assessment of GHG emissions in
each “exporter” state and to allow for ease of comparability between state’s emissions data.
These figures are also directly comparable to those previously produced in the “Illinois
Greenhouse Gas Emissions Inventory and Projections” report (i.e., figures 2 and 3, and table 3).
This document is by no means comprehensive and is intended only for use as background
information by CCAG members and stakeholders. The states included here as top net interstate
exporters of electricity are from different regions and have diverse economies and emissions
trends. The discussion below provides only a framework for comparison and a general overview
of state-level GHG emissions rather than a complete inventory analysis such as the “Illinois
Greenhouse Gas Emissions Inventory and Projections.”

Summary
In 2003, Illinois produced 275 million metric tons of GHGs on a carbon dioxide (CO2)
equivalent basis (MtCO2), making it the 5th largest emitting state in the U.S. In addition, at 52.8
million MWH, Illinois ranked 5th in net electricity exports in 2003. Illinois net generation totaled
approximately 189 million MWH, with exports accounting for roughly 28 percent of this total.
Three additional top electricity exporter states (from here on in referred to as, exporter states) are
also among the top ten emitters according to 2003 data: Texas (1st, 773 MtCO2), Pennsylvania
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(4th, 299 MtCO2), and Indiana (6th, 272 MtCO2). The ten exporter states (including Illinois)
account for approximately 33 percent of total U.S. emissions. Texas emissions constitute roughly
one-third (11 percent) of this total, while no other state contributes more than 4.5 percent. Given
the diversity of emissions profiles among these states as outlined below it is fairly clear that net
interstate exporters of electricity generally do not share any distinct, unifying traits.

Emissions by Gas
According to 2003 estimates, in all exporter states except North Dakota, carbon dioxide (CO2)
constitutes an equivalent or larger percentage of total emissions when compared to its 85 percent
share of national emissions. North Dakota’s significantly smaller CO2 contribution (77 percent)
is attributable to the relatively large share of emissions from the agriculture sector.
Contributions to total emissions from methane (CH4) and nitrous oxide (N2O) vary widely. For
example, in Arizona, GHG data show approximately zero percent of total emissions coming
from CH4, while in West Virginia, CH4 accounts for roughly 11 percent of total emissions. Most
exporter states have CH4 contributions of 3-5 percent, slightly below the U.S. average of 8
percent. Likewise, N2O contributions range from 1 percent in West Virginia to 17 percent in
North Dakota (again due to the agriculture sector), with an average of 2-5 percent. Illinois N2O
emissions also lie outside of this range at 9 percent (see “Illinois Greenhouse Gas Emissions
Inventory and Projections”). For all states assessed here, gases with high global warming
potentials (f-gases) contribute less than 4 percent to total GHG emissions, comparable to national
figures.

Emissions by Sector
Energy sectors contribute approximately 87 percent of total U.S. GHG emissions. Most exporter
states have energy sectors that contribute a greater percentage than this total, up to 95 percent for
West Virginia. Illinois, Indiana, and Washington each have energy sectors that contribute
slightly less than the national average. North Dakota’s lower total emissions from energy sectors
(78 percent of total GHGs) is due to the significant contribution if GHG emissions (21 percent)
from the agriculture sector.
In all exporter states, GHG emissions produced by the energy sector are principally due to
electricity generation, industry, and transportation, although the relative contributions of each of
these sectors is hardly uniform between exporter states. This is in large part due to the diversity
of locally available resources for electric power generation. In Washington, for instance, where
zero-emitting hydro power is plentiful, electricity generation contributes only 15 percent of total
emissions, approximately half of this sector’s share of national emissions, while the
transportation sector contributes 45 percent of emissions, a proportion that is 50 percent greater
than the national percentage. Conversely, in West Virginia, a top coal-producing state, electricity
generation accounts for 64 percent of GHGs, while transportation adds only 9 percent. Illinois,
and all other exporter states, fall somewhere between these two points with Illinois’ exceptional
use of nuclear power setting it apart from most other coal producing, exporter states such as
Indiana, Pennsylvania and West Virginia.
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Contributions to total state emissions by the industrial sector in exporter states are largely similar
(and also similar to the national value), comprising 10-20 percent of GHGs. Arizona (4 percent)
and Texas (33 percent), however, are outside this range. In all exporter states, commercial and
residential sectors contribute less than 5 percent and 10 percent of total emissions, respectively.
Illinois and Pennsylvania are the only exporter states where residential emissions contribute
more than 5 percent, however, both states have overall sectoral emissions breakdowns for 2003
that are closest to that of the nation as a whole.

Emissions Trends
Between 1990 and 2003, total U.S. GHG emissions grew by approximately 14 percent. The total
emissions growth over this same time period for exporter states was as follows:
x
x
x
x
x
x
x
x
x
x

Illinois
Alabama
Arizona
Indiana
North Dakota
Pennsylvania
Texas
Washington
West Virginia
Wyoming

16 percent
20 percent
38 percent
20 percent
22 percent
3 percent
18 percent
11 percent
1 percent
13 percent

Some of the stark regional disparities in emissions growth trends—for example, Pennsylvania
and West Virginia emissions growth compared to emissions growth in Alabama, Arizona, and
Texas—may be largely a function of overall population trends, although growth in specific
sectors (e.g., electricity generation, transportation, agriculture) clearly play a role as well.
Sectoral emissions trends vary significantly between exporter states and can differ greatly from
national trends. Brief synopses of trends within each sector are provided below, but it is strongly
encouraged that readers examine the accompanying tables and charts for a more thorough
understanding of sector emissions trend variability across states. Though some states may be
similar to others, overall, there are no clear unifying trends in emissions profiles for this group of
top electricity exporting states.
GHG emissions from electricity generation between 1990 and 2003 increased less than the
national rate (26 percent) in Indiana (20 percent), North Dakota (14 percent), Pennsylvania (9
percent), Texas (21 percent), West Virginia (21 percent), and Wyoming (8 percent), and
increased significantly more than the national rate in Alabama (52 percent), Arizona (41
percent), Illinois (53 percent), and Washington (85 percent).
Most exporter states experienced changes in emissions from the residential sector that
approximated the national trend of a 12 percent increase. Some states, however, stand out;
estimates show a 35 percent increase in emissions from this sector in Washington, while West
Virginia and Alabama figures show an overall decrease in residential emissions.
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Commercial sector emissions trends of exporter states vary: Indiana, North Dakota, and Texas
show emissions growth values several times greater than national totals; Illinois, Pennsylvania,
Washington, and Wyoming show little change in emissions from this sector between 1990 and
2003; and Alabama and West Virginia show declines in emissions on the order of 15 percent.
Major decreases in industrial sector emissions output occurred in Pennsylvania (-25 percent) and
West Virginia (-37 percent), and increased significantly in North Dakota (20 percent).
For all exporter states except Washington, emissions from the transportation sector grew. The
greatest increases occurred in North Dakota (28 percent), Wyoming (45 percent), and Arizona
(52 percent). At the national level, transportation sector emissions grew by 25 percent between
1990 and 2003.
GHGs from fugitive emissions generally declined in exporter states, while emissions from
industrial processes increased (35-562 percent). Both sectors comprise a significantly smaller
percentage of total emissions than energy sectors and due to significant uncertainties and
incomplete data in the underlying emissions data, any emissions trends in this sector should be
considered questionable (see Appendix A of the “Illinois Greenhouse Gas Emissions Inventory
and Projections”).
State emissions from agriculture decreased everywhere except Arizona (3 percent growth),
Wyoming (31 percent growth), and North Dakota (43 percent growth). GHG emissions trends in
the waste sector also varied substantially, ranging from an approximately 200 percent decrease in
Arizona to a 50 percent increase in Wyoming.

Additional Notes
Owing to anomalies in the underlying data, 2003 emissions from agriculture have been replaced
by 2001 data when computing totals.
Charts of sectoral emission trends have different Y-axis scales to accommodate as much detail as
possible within the plots.
Due to rounding, some percentage totals may not add up to 100 percent.
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West Virginia

Net Electricity Exporter Rank: 1 (66,414,561 MWH)
Net Electricity Generation:
94,711,554 MWH
Exports as a % of Net Generation: 70.1%

2003 Emissions
Total GHG Emissions:
US State Emissions Rank:
% of US Total Emissions:

131.1 MtCO2 eq.
19
1.9%

West Virginia Emissions by Gas and Sector

West Virginia
Emissions by Gas
(2003)

CH4
11%

MtCO2eq.

N2O
1%

F-gases
1%

%

Total – All Sectors

131.1

CO2

114.8

88%

CH4

14.1

11%

N2O

1.3

1%

High-GWP Gases
(HFCs, PFCs, SF6)

0.9

1%

CO2
88%

West Virginia
Emissions by
Sector (2003)

MtCO2eq.

Total – All GHGs

131.1

Total Energy

125.1

Electricity Gen.

%

95%

84.0

64%

Residential

2.3

2%

Commercial

1.7

1%

Industrial

13.5

10%

Transportation

11.8

9%

Fugitive Emissions

11.8

9%

Industrial Processes

3.3

3%

Agriculture

1.1

1%

Waste

1.7

1%

Industrial
Processes
3%
Fugitive
Emissions
9%

Agriculture
1%
Waste
1%

Transportation
9%

Industrial
10%
Commercial
1%

Electricity
Generation
64%

Residential
2%
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Emissions Growth in West Virginia
West Virginia

1990

2003

Growth

Annual Rate

Total (MtCO2Eq)

129.6

131.1

1.2%

0.1%

69.6

84.0

20.7%

1.5%

Residential

2.4

2.3

-4.2%

-0.3%

Commercial

2.0

1.7

-15.0%

-1.2%

Industrial

21.3

13.5

-36.6%

-3.4%

Transportation

10.5

11.8

12.4%

0.9%

19.8

11.8

-40.4%

-3.9%

1.3

3.3

153.8%

7.4%

1.2

1.1

-8.3%

-0.7%

1.5

1.7

13.3%

1.0%

Electricity Generation

Fugitive Emissions
Industrial Processes
Agriculture

1

2

Waste

West Virginia GHG Emission Trends by Sector 1990-2003
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Million Tonnes CO2 Eq.
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1

State level emissions data in the Industrial Processes sector is highly uncertain and is considered unreliable. As
this sector is the major source of F-gases it remains in this inventory; however, trends in this category are considered
to be questionable.
2
Owing to anomalies in the underlying data, 2001 emissions from agriculture are used in the 2003 column of this
table.
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Pennsylvania

Net Electricity Exporter Rank: 2 (65,980,385 MWH)
Net Electricity Generation:
206,349,513 MWH
Exports as a % of Net Generation: 32.0%

2003 Emissions
Total GHG Emissions:
US State Emissions Rank:
% of US Total Emissions:

298.7 MtCO2 eq.
4
4.4%

Pennsylvania Emissions by Gas and Sector

Pennsylvania
Emissions by Gas
(2003)

N2O
2%

MtCO2eq.

CH4
4%

%

Total – All Sectors

298.7

CO2

275.1

92%

CH4

12.6

4%

N2O

6.2

2%

High-GWP Gases
(HFCs, PFCs, SF6)

4.8

2%

F-gases
2%

CO2
92%

Pennsylvania
Emissions by
Sector (2003)

MtCO2eq.

Total – All GHGs

298.7

Total Energy

278.5

Electricity Gen.

%

38%

Residential

26.3

9%

Commercial

13.2

4%

Industrial

46.7

16%

Transportation

69.9

23%

9.5

3%

Industrial Processes

13.5

Agriculture
1%
Waste
0%

93%

112.9

Fugitive Emissions

Industrial
Processes
5%
Fugitive
Emissions
3%

Transportation
23%

5%

Agriculture

6.2

2%

Waste

0.5

0%

Electricity
Generation
38%

Industrial
16%

Residential
9%
Commercial
4%

119

7

Emissions Growth in Pennsylvania
Pennsylvania

1990

2003

Growth

Annual Rate

Total (MtCO2Eq)

290.4

298.7

2.9%

0.2%

Electricity Generation

103.6

112.9

9.0%

0.7%

Residential

23.7

26.3

11.0%

0.8%

Commercial

13.1

13.2

0.8%

0.1%

Industrial

62.1

46.7

-24.8%

-2.2%

Transportation

60.6

69.9

15.3%

1.1%

9.2

9.5

3.3%

0.2%

5.1

13.5

164.7%

7.8%

6.6

6.2

-6.1%

-0.5%

6.4

0.5

-92.2%

-17.8%

Fugitive Emissions
Industrial Processes
Agriculture

1

2

Waste

Pennsylvania GHG Emission Trends by Sector 1990-2003
350

Million Tonnes CO2 Eq.
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1

State level emissions data in the Industrial Processes sector is highly uncertain and is considered unreliable. As
this sector is the major source of F-gases it remains in this inventory; however, trends in this category are considered
to be questionable.
2
Owing to anomalies in the underlying data, 2001 emissions from agriculture are used in the 2003 column of this
table.
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Texas

Net Electricity Exporter Rank: 3 (56,513,730 MWH)
Net Electricity Generation:
379,199,685 MWH
Exports as a % of Net Generation: 14.9%

2003 Emissions
Total GHG Emissions:
US State Emissions Rank:
% of US Total Emissions:

773.4 MtCO2 eq.
1
11.5%

Texas Emissions by Gas and Sector

Texas Emissions
by Gas (2003)

MtCO2eq.

Total – All Sectors

773.4

CO2

704.4

91%

CH4

32.9

4%

N2O

26.3

3%

9.8

1%

High-GWP Gases
(HFCs, PFCs, SF6)

CH4
4%

%

N2O
3%

F-gases
1%

CO2
91%

Texas Emissions by
Sector (2003)

MtCO2eq.

Total – All GHGs

773.4

Total Energy

700.2

Electricity Gen.

%

91%

224.0

29%

Residential

15.1

2%

Commercial

15.2

2%

Industrial

252.4

33%

Transportation

192.0

25%

1.5

0%

Fugitive Emissions

Agriculture
5%
Waste
2%

Industrial
Processes
3%

Industrial Processes

20.6

3%

Agriculture

38.7

5%

Waste

13.9

2%

Fugitive Emissions
0%

Electricity
Generation
29%

Transportation
25%
Residential
2%
Commercial
2%

Industrial
33%
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Emissions Growth in Texas
Texas

1990

2003

Growth

Annual Rate

Total (MtCO2Eq)

653.5

773.4

18.3%

1.3%

Electricity Generation

184.5

224.0

21.4%

1.5%

Residential

13.1

15.1

15.3%

1.1%

Commercial

11.6

15.2

31.0%

2.1%

Industrial

227.6

252.4

10.9%

0.8%

Transportation

154.8

192.0

24.0%

1.7%

1.7

1.5

-11.8%

-1.0%

8.8

20.6

134.1%

6.8%

39.8

38.7

-2.8%

-0.2%

11.6

13.9

19.8%

1.4%

Fugitive Emissions
Industrial Processes
Agriculture

1

2

Waste

Texas GHG Emission Trends by Sector 1990-2003
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Processes
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1

State level emissions data in the Industrial Processes sector is highly uncertain and is considered unreliable. As
this sector is the major source of F-gases it remains in this inventory; however, trends in this category are considered
to be questionable.
2
Owing to anomalies in the underlying data, 2001 emissions from agriculture are used in the 2003 column of this
table.
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Alabama

Net Electricity Exporter Rank: 4 (53,643,002 MWH)
Net Electricity Generation:
137,487,222 MWH
Exports as a % of Net Generation: 39.0%

2003 Emissions
Total GHG Emissions:
US State Emissions Rank:
% of US Total Emissions:

163.1 MtCO2 eq.
15
2.4%

Alabama Emissions by Gas and Sector

Alabama
Emissions by Gas
(2003)

MtCO2eq.

CH4
9%

%

Total – All Sectors

163.1

CO2

141.8

87%

CH4

14.2

9%

N2O

5.2

3%

High-GWP Gases
(HFCs, PFCs, SF6)

1.9

1%

N2O
3%

F-gases
1%

CO2
87%

Alabama
Emissions by
Sector (2003)

Agriculture
3%

MtCO2eq.

Total – All GHGs

163.1

Total Energy

144.6

Electricity Gen.

%

89%

75.9

47%

Residential

3.1

2%

Commercial

1.9

1%

Industrial

23.0

14%

Transportation

32.5

20%

8.1

5%

Fugitive Emissions

Industrial
Processes
5%

Industrial Processes

8.8

5%

Agriculture

5.6

3%

Waste

4.0

2%

Waste
2%

Fugitive Emissions
5%
Electricity
Generation
47%

Transportation
20%

Industrial
14%
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Residential
Commercial 2%
1%

11

Emissions Growth in Alabama
Alabama

1990

2003

Growth

Annual Rate

Total (MtCO2Eq)

135.8

163.1

20.0%

1.4%

50.0

75.9

51.8%

3.3%

Residential

3.3

3.1

-6.1%

-0.5%

Commercial

2.3

1.9

-17.4%

-1.5%

Industrial

25.4

23.0

-9.4%

-0.8%

Transportation

28.7

32.5

13.2%

1.0%

13.0

8.1

-37.7%

-3.6%

3.4

8.8

158.8%

7.6%

6.3

5.6

-11.1%

-0.9%

3.4

4.0

17.6%

1.3%

Electricity Generation

Fugitive Emissions
Industrial Processes
Agriculture

1

2

Waste

Alabama GHG Emission Trends by Sector 1990-2003
200
Industrial
Processes

Million Tonnes CO2 Eq.

Fugitive
Emissions

150

Waste
Commercial
Residential

100

Agriculture
Industrial

50
Transport
Electric
Generation

03
20

02
20

01
20

00
20

99
19

98
19

97
19

96
19

95
19

94
19

93
19

92
19

91
19

19

90

0

1

State level emissions data in the Industrial Processes sector is highly uncertain and is considered unreliable. As
this sector is the major source of F-gases it remains in this inventory; however, trends in this category are considered
to be questionable.
2
Owing to anomalies in the underlying data, 2001 emissions from agriculture are used in the 2003 column of this
table.
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Wyoming

Net Electricity Exporter Rank: 6 (30,372,766 MWH)
Net Electricity Generation:
43,626,602 MWH
Exports as a % of Net Generation: 69.6%

2003 Emissions
Total GHG Emissions:
US State Emissions Rank:
% of US Total Emissions:

72.7 MtCO2 eq.
32
1.1%

Wyoming Emissions by Gas and Sector

Wyoming
Emissions by Gas
(2003)

CH4
6%

MtCO2eq.

N2O
4%

F-gases
0%

%

Total – All Sectors

72.7

CO2

65.2

90%

CH4

4.4

6%

N2O

2.9

4%

High-GWP Gases
(HFCs, PFCs, SF6)

0.2

0%

CO2
90%

Wyoming
Emissions by
Sector (2003)

MtCO2eq.

Total – All GHGs

72.7

Total Energy

65.1

Electricity Gen.

%

89%

42.9

59%

Residential

0.9

1%

Commercial

0.8

1%

10.2

14%

Transportation

8.4

12%

Fugitive Emissions

2.0

3%

Industrial

Industrial Processes

2.7

4%

Agriculture

4.6

6%

Waste

0.3

0%

Agriculture
6%
Industrial
Waste
Processes
0%
4%
Fugitive Emissions
3%
Transportation
12%

Industrial
14%

Electricity
Generation
59%

Commercial
1%
Residential
1%
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Emissions Growth in Wyoming
Wyoming

1990

2003

Growth

Annual Rate

Total (MtCO2Eq)

64.2

72.7

13.4%

1.0%

Electricity Generation

39.8

42.9

7.8%

0.6%

Residential

0.8

0.9

12.5%

0.9%

Commercial

0.8

0.8

0.0%

0.0%

10.3

10.2

-1.0%

-0.1%

5.8

8.4

44.8%

2.9%

1.0

2.0

100.0%

5.5%

2.0

2.7

35.0%

2.3%

3.5

4.6

31.4%

2.1%

0.2

0.3

50.0%

3.2%

Industrial
Transportation
Fugitive Emissions
Industrial Processes
Agriculture

1

2

Waste

Wyoming GHG Emission Trends by Sector 1990-2003
100
Industrial
Processes

Million Tonnes CO2 Eq.

Fugitive
Emissions

75

Waste
Commercial
Residential

50

Agriculture
Industrial

25
Transport
Electric
Generation

03
20

02
20

01
20

00
20

99
19

98
19

97
19

96
19

95
19

94
19

93
19

92
19

91
19

19

90

0

1

State level emissions data in the Industrial Processes sector is highly uncertain and is considered unreliable. As
this sector is the major source of F-gases it remains in this inventory; however, trends in this category are considered
to be questionable.
2
Owing to anomalies in the underlying data, 2001 emissions from agriculture are used in the 2003 column of this
table.
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Arizona

Net Electricity Exporter Rank: 7 (30,316,658 MWH)
Net Electricity Generation:
94,396,218 MWH
Exports as a % of Net Generation: 32.1%

2003 Emissions
Total GHG Emissions:
US State Emissions Rank:
% of US Total Emissions:

95.6 MtCO2 eq.
26
1.4%

Arizona Emissions by Gas and Sector

Arizona Emissions
by Gas (2003)

MtCO2eq.

Total – All Sectors

95.6

CO2

89.4

94%

CH4

0.3

0%

N2O

3.0

3%

High-GWP Gases
(HFCs, PFCs, SF6)

2.9

3%

N2O
3%
CH4
0%

%

F-gases
3%

CO2
94%

Arizona Emissions
by Sector (2003)

MtCO2eq.

Total – All GHGs

95.6

Total Energy

89.1

Electricity Gen.

%

93%

45.4

47%

Residential

2.2

2%

Commercial

2.0

2%

Industrial

4.1

4%

35.4

37%

0.1

0%

Transportation
Fugitive Emissions
Industrial Processes

4.3

4%

Agriculture

3.7

4%

-1.5

-2%

Waste

Industrial
Processes
4%

Agriculture
4%

Waste
- 2%

Fugitive Emissions
0%

Electricity
Generation
47%
Transportation
37%

Residential
Industrial
2%
4%
Commercial
2%
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Emissions Growth in Arizona
Arizona

1990

2003

Growth

Annual Rate

Total (MtCO2Eq)

69.5

95.6

37.7%

2.5%

Electricity Generation

32.3

45.4

40.6%

2.7%

Residential

1.9

2.2

15.8%

1.1%

Commercial

1.9

2.0

5.3%

0.4%

Industrial

3.8

4.1

7.9%

0.6%

23.3

35.4

51.9%

3.3%

0.1

0.1

0.0%

0.0%

1.2

4.3

258.3%

10.3%

3.6

3.7

2.8%

0.2%

1.4

-1.5

-207.1%

-200.5%

Transportation
Fugitive Emissions
Industrial Processes
Agriculture

1

2

Waste

Arizona GHG Emission Trends by Sector 1990-2003
100
Industrial
Processes

Million Tonnes CO2 Eq.

Fugitive
Emissions

75

Waste
Commercial
Residential

50

Agriculture
Industrial

25
Transport
Electric
Generation

03
20

02
20

01
20

00
20

99
19

98
19

97
19

96
19

95
19

94
19

93
19

92
19

91
19

19

90

0

1

State level emissions data in the Industrial Processes sector is highly uncertain and is considered unreliable. As
this sector is the major source of F-gases it remains in this inventory; however, trends in this category are considered
to be questionable.
2
Owing to anomalies in the underlying data, 2001 emissions from agriculture are used in the 2003 column of this
table.
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Indiana

Net Electricity Exporter Rank: 8 (24,420,438 MWH)
Net Electricity Generation:
124,888,217 MWH
Exports as a % of Net Generation: 19.6%

2003 Emissions
Total GHG Emissions:
US State Emissions Rank:
% of US Total Emissions:

272.1 MtCO2 eq.
6
4.0%

Indiana Emissions by Gas and Sector
CH4
3%

Indiana Emissions
by Gas (2003)

MtCO2eq.

Total – All Sectors

272.1

CO2

247.4

91%

CH4

7.3

3%

N2O

14.6

5%

2.8

1%

High-GWP Gases
(HFCs, PFCs, SF6)

N2O F-gases
1%
5%

%

CO2
91%

Indiana Emissions
by Sector (2003)

MtCO2eq.

Total – All GHGs

272.1

Total Energy

231.6

Electricity Gen.

%

85%

112.7

42%

Residential

10.5

4%

Commercial

6.4

2%

Industrial

53.2

20%

Transportation

47.2

17%

1.5

1%

Fugitive Emissions
Industrial Processes

22.2

8%

Agriculture

14.7

5%

3.7

1%

Waste

Agriculture
5%
Industrial
Processes
8%

Waste
1%

Fugitive Emissions
1%
Electricity Generation
42%

Transportation
17%

Industrial
20%
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Residential
4%
Commercial
2%
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Emissions Growth in Indiana
Indiana

1990

2003

Growth

Annual Rate

Total (MtCO2Eq)

226.6

272.1

20.1%

1.4%

94.4

112.7

19.5%

1.4%

Residential

9.7

10.5

8.4%

0.6%

Commercial

5.5

6.4

18.2%

1.3%

Industrial

52.3

53.2

1.7%

0.1%

Transportation

41.4

47.2

13.9%

1.0%

1.1

1.5

35.5%

2.4%

3.3

22.2

561.8%

15.6%

15.7

14.7

-6.4%

-0.5%

3.2

3.7

17.0%

1.2%

Electricity Generation

Fugitive Emissions
Industrial Processes
Agriculture

1

2

Waste

Indiana GHG Emission Trends by Sector 1990-2003
300

Industrial
Processes
Fugitive
Emissions
Waste

Million Tonnes CO2 Eq.

250
200

Commercial
Residential

150

Agriculture

100

Industrial
Transport

50

Electric
Generation

03
20

02
20

01
20

00
20

99
19

98
19

97
19

96
19

95
19

94
19

93
19

92
19

91
19

19

90

0

1

State level emissions data in the Industrial Processes sector is highly uncertain and is considered unreliable. As
this sector is the major source of F-gases it remains in this inventory; however, trends in this category are considered
to be questionable.
2
Owing to anomalies in the underlying data, 2001 emissions from agriculture are used in the 2003 column of this
table.
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Washington

Net Electricity Exporter Rank: 9 (21,961,190 MWH)
Net Electricity Generation:
100,094,691 MWH
Exports as a % of Net Generation: 21.9%

2003 Emissions
Total GHG Emissions:
US State Emissions Rank:
% of US Total Emissions:

94.1 MtCO2 eq.
27
1.4%

Washington Emissions by Gas and Sector

Washington
Emissions by Gas
(2003)

MtCO2eq.

CH4
5%

%

Total – All Sectors

94.1

CO2

80.8

86%

CH4

4.8

5%

N2O

4.8

5%

High-GWP Gases
(HFCs, PFCs, SF6)

3.7

4%

N2O
5%

F-gases
4%

CO2
86%

Washington
Emissions by
Sector (2003)

Agriculture
6%

MtCO2eq.

Total – All GHGs

94.1

Total Energy

80.9

Electricity Gen.

%

86%

13.9

15%

Residential

5.0

5%

Commercial

3.2

3%

Industrial

17.2

18%

Transportation

41.5

45%

0.0

0%

Fugitive Emissions
Industrial Processes

4.7

5%

Agriculture

6.1

6%

Waste

2.5

3%

Industrial
Processes
5%
Fugitive Emissions
0%

Waste
3%

Electricity
Generation
15%

Residential
5%
Commercial
3%

Industrial
18%
Transportation
45%
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Emissions Growth in Washington
Washington

1990

2003

Growth

Annual Rate

Total (MtCO2Eq)

84.9

94.1

10.8%

0.8%

Electricity Generation

7.5

13.9

85.3%

4.9%

Residential

3.7

5.0

35.1%

2.3%

Commercial

3.2

3.2

0.0%

0.0%

Industrial

16.5

17.2

4.2%

0.3%

Transportation

41.8

41.5

-0.7%

-0.1%

0.0

0.0

0.0%

0.0%

3.1

4.7

51.6%

3.3%

6.6

6.1

-7.6%

-0.6%

2.5

2.5

0.0%

0.0%

Fugitive Emissions
Industrial Processes
Agriculture

1

2

Waste

Washington GHG Emission Trends by Sector 1990-2003
150
Industrial
Processes

Million Tonnes CO2 Eq.

Fugitive
Emissions
Waste

100

Commercial
Residential
Agriculture

50

Industrial
Transport
Electric
Generation

03
20

02
20

01
20

00
20

99
19

98
19

97
19

96
19

95
19

94
19

93
19

92
19

91
19

19

90

0

1

State level emissions data in the Industrial Processes sector is highly uncertain and is considered unreliable. As
this sector is the major source of F-gases it remains in this inventory; however, trends in this category are considered
to be questionable.
2
Owing to anomalies in the underlying data, 2001 emissions from agriculture are used in the 2003 column of this
table.
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North Dakota

Net Electricity Exporter Rank: 10 (20,861,021 MWH)
Net Electricity Generation:
31,322,129 MWH
Exports as a % of Net Generation: 66.6%

2003 Emissions
Total GHG Emissions:
US State Emissions Rank:
% of US Total Emissions:

60.8 MtCO2 eq.
37
0.9%

North Dakota Emissions by Gas and Sector

North Dakota
Emissions by Gas
(2003)

MtCO2eq.

%

Total – All Sectors

60.8

CO2

46.9

77%

CH4

3.2

5%

N2O

10.5

17%

0.3

1%

High-GWP Gases
(HFCs, PFCs, SF6)

N2O
17%

F-gases
1%

CH4
5%

CO2
77%

North Dakota
Emissions by
Sector (2003)

MtCO2eq.

Total – All GHGs

60.8

Total Energy

47.2

Electricity Gen.

78%

31.6

52%

Residential

1.3

2%

Commercial

1.0

2%

Industrial

7.2

12%

Transportation

6.0

10%

Fugitive Emissions

0.2

0%

Industrial Processes
Agriculture
Waste

Agriculture
21%

%

0.5

1%

12.7

21%

0.3

0%

Waste
0%

Industrial
Processes
1%
Fugitive Emissions
0%

Electricity
Generation
52%

Transportation
10%

Industrial
12%
Commercial
2%
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Residential
2%
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Emissions Growth in North Dakota
North Dakota

1990

2003

Growth

Annual Rate

50

60.8

21.6%

1.5%

27.8

31.6

13.7%

1.0%

Residential

1.1

1.3

18.2%

1.3%

Commercial

0.8

1.0

25.0%

1.7%

Industrial

6.0

7.2

20.0%

1.4%

Transportation

4.7

6.0

27.7%

1.9%

0.2

0.2

0.0%

0.0%

0.2

0.5

150.0%

7.3%

8.9

12.7

42.7%

2.8%

0.3

0.3

0.0%

0.0%

Total (MtCO2Eq)
Electricity Generation

Fugitive Emissions
Industrial Processes
Agriculture

1

2

Waste

North Dakota GHG Emission Trends by Sector 1990-2003
75
Industrial
Processes

Million Tonnes CO2 Eq.

Fugitive
Emissions
Waste

50

Commercial
Residential
Agriculture

25

Industrial
Transport
Electric
Generation

03
20

02
20

01
20

00
20

99
19

98
19

97
19

96
19

95
19

94
19

93
19

92
19

91
19

19

90

0

1

State level emissions data in the Industrial Processes sector is highly uncertain and is considered unreliable. As
this sector is the major source of F-gases it remains in this inventory; however, trends in this category are considered
to be questionable.
2
Owing to anomalies in the underlying data, 2001 emissions from agriculture are used in the 2003 column of this
table.
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Appendix D
World Resources Institute Policy
Options Sheet

135

State Policy Options to Reduce Greenhouse Gas Emissions

top

top

top

top

top

top

top

top

top

top

top

top

1

2

3

4

5

6

7

8

9

10

11

12

ID Suggested
Priority for
CCAG

Carbon offset requirements for existing
and/or new large stationary combustion
sources

Encourage or require capture of methane
from landfills, wastewater treatment plants,
and/or coal mines

Require utilities to factor CO2 into
procurement and planning

IGCC with carbon capture & storage (from
the outset) portfolio standard

Energy efficiency standards for appliances
and equipment

Distributed generation regulatory reform
(real-time pricing, net metering,
interconnection, standby rates)

De-couple electric and natural gas utility
revenues from sales

Carbon performance standards for
electricity generation and/or procurement

Energy efficiency incentives, assistance
and/or standards for commercial/industrial
generators and boilers

Encourage or require reductions in
emissions of high GWP gases (N2O,
HFCs, PFCs, SF6)

Programs to encourage forest
management, reforestation, tree- and
grass-planting

Incentives to reduce nitrogen application in
crop fertilization

Policy

Electric

Electric

Electric

Regulatory
Standard

Regulatory
Standard

Regulatory
Standard

Multi-sector

Electric

Other

Tradable
Permits

Electric

Regulatory
Standard

Electric

Commercial
Industrial

Other

Fugitive/Waste

Commercial
Industrial

Other

Other

Agriculture
Forestry

Other

Regulatory
Standard

Agriculture

Affected
Sector(s)

Fiscal

Policy Type

prepared for the Illinois Climate Change Advisory Group, March 2007

--

3%

30%

30%

30%

30%

30%

30%

19%

19%

9%

9%

no

yes

no

no

no

yes

no

no

no

no

yes

yes

NM: 24.3
MtCO2
cumulative,
2007-2020

NM: 6.5
MtCO2
cumulative,
2007-2020;
AZ: 103
MtCO2
cumulative,
2007-2020

NM: 10.0
MtCO2
cumulative,
2007-2020
(includes
forest
protection
and
restoration);
AZ: 13.5
MtCO2
cumulative,
2007-2020
(protection,
management
and
restoration)

IA: 0.4
MtCO2
annually by
2010

Estimated
Achievable
Emissions
Reductions2

medium

low

medium

high

NM: 22.7
MtCO2
cumulative,
2007-2020

AZ: 10
MtCO2
cumulative,
2007-2020
low/medium
NM: 2.1
MtCO2
cumulative,
2007-2020;
AZ: 7.0
MtCO2
cumulative,
2007-2020;
EIL: 1.3
MtCO2
cumulative by
2025

low/medium

medium

high

low/medium

low

low

medium

Sectoral
Potential
Implemented
Contribution to in Illinois?
Impact on
Total GHG
Illinois GHG
Emissions
Emissions 1

medium/high

medium/high

medium

low/medium

high

medium

medium

high

high

medium

high

high

Page 1
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medium/high

low

low

low/medium

low/medium

low

low

medium

low/medium

medium

low/medium

low

medium

medium

slow

slow

medium/slow

slow

slow

medium

fast/medium

fast/medium

fast

fast

Certainty of Implementation & Implementation
Emissions
Administrative
Time-line
Reductions
Costs3

neutral

neutral

neutral

neutral

neutral

neutral

neutral

neutral

neutral

neutral

neutral

neutral

AZ data are for a proposal with the following targets: 1)
Electricity (energy savings target): 5% savings by 2010,
15% savings by 2020; 2) Natural Gas (utility spending
target): ramp up to spending 1.5% of gas utility revenues
by 2015.

EPA currently maintains a voluntary high-GWP gas
reduction program (see
http://epa.gov/highgwp/voluntary.html) with some
participants in IL. SF6 reductions are a recognized offset
category under RGGI. This is the only policy option to
address industrial process emissions and SF6 emissions
and is included to insure that top priorities cover all
sectors.

Significant environmental co-benefits related to water
quality. Potential cost savings for farmers. This is the
single most effective GHG reduction option in the
agricultural sector and is included to insure that top
priorities cover all sectors.
A variety of state and federal program encourage the
retention and planting of trees and grasses. This option is
included as the only policy option to apply to the land use
change and forestry sector and is included to insure that
top priorities cover all sectors.

De-coupling can apply to electricity or gas; statewide or to
a specific utility. This option can be implemented quickly
and has been used successfully in other states.

NM: Net present Environmental and health co-benefits may include
value = $522M by reductions in conventional air pollutants. CA requires
2020
utilities to refrain from entering into long-term contracts
with power generators that exceed an emissions rate
comparable to a natural gas combined cycle plant.

NM: Net present
value savings =
$153M by 2020;
AZ: Cost savings
= $3,708M by
2020

IA: Farmers
saved $363M
between 1985-95
(2.1 Mt Nitrogen
reduction) (EPA)
NM: Net present
value savings =
$161M by 2020
(includes forest
protection and
restoration); AZ:
Cost savings =
$106M by 2020
(includes forest
protection,
management and
restoration)

Notes & References

MA, OR, WA

many

CA, CO, OR

PA

AZ, CA, CT, MA,
MD, NJ, NM, NY,
OR, WA

Would need to determine the amount of emissions to be
offset and procedures.

Methane capture is eligible for carbon offset credits
though the Chicago Climate Exchange and other
programs.

Need to determine appropriate shadow price of CO2.

NM: Net present An alternative to the proposed policy would be CCS ready
value = $650M by with no requirement to actually sequester, but the Impact
2020
would be uncertain and rate lower. IL Energy Plan
provides grant incentives for IGCC. IGCC qualifies under
PA's Alternative Energy Portfolio Standard.

NM: Net present
value savings=
$97M by 2020;
AZ: Cost savings
= $462M by 2020;
EIL: ACEEE &
ASAP estimate
state savings of
$3.4 billion over
time

Over 40 states
AZ: Net present IL permits net metering for ComEd customers only and
have some type of value = $310M by limits renewable installations size to no larger than 40kW.
net metering
2020

CA, MD, MN, NC,
OH, OR

CA, NM

many

CT, DE, MA, MD,
ME, NJ, NH, NY,
RI, VT

AZ, NM

many

Potential Net Examples of States Macroeconomic
with Similar or
Impact on
Benefits or Costs2
State
Proposed Policies
Revenue

top

top

top

top

top

top

top

top

13

14

15

16

17

18

19

20

ID Suggested
Priority for
CCAG

Renewable fuels standard (RFS) and/or
low-carbon fuels standard

Incentives for fuel efficient vehicles

GHG emission standards for automobiles

Develop and finance "smart growth"
initiatives and expand/improve alternative
modes of transport

State-level cap-and-trade (including
options to join RGGI or other systems)

Incentives for water conservation
appliances and equipment

Incentives for CHP and boiler construction
and upgrades

Establish residential and commercial
energy efficiency construction codes
beyond international standards

Policy

Multi-sector

Multi-sector

Transport

Transport

Transport

Fiscal

Regulatory/Tr
adable
Permits

Other

Regulatory
Standard

Fiscal

Transport

Multi-sector

Fiscal

Regulatory
Standard

Multi-sector

Affected
Sector(s)

Regulatory
Standard

Policy Type

24%

24%

24%

24%

--

--

--

--

no

no

no

no

no

no

no

no

medium

medium

high

low/medium

high

low/medium

medium

low/medium

Sectoral
Implemented
Potential
Contribution to in Illinois?
Impact on
Illinois GHG
Total GHG
Emissions
Emissions 1

low/medium

high

high

low/medium

high

EIL: 5.9
medium/high
MtCO2
cumulative by
2025

NM: 10.4
MtCO2
cumulative,
2007-2020;
EIL: 7.8
MtCO2
cumulative by
2025; AZ:
32.5 MtCO2
cumulative,
2007-2020; IL
EPA
estimates 10
MtCO2 in
2010 and 18
MtCO2 in
2020

NM: 13.4
low/medium
MtCO2
cumulative,
2007-2020;
EIL: 6.4
MtCO2
cumulative by
2025; AZ:
26.7 MtCO2
cumulative,
2007-2020

EIL: 34.9
MtCO2
cumulative by
2025
(electricity
emission
reductions);
AZ: 7-88
MtCO2
cumulative,
2007-2020
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medium

low

medium/high

high

high

low

low

low

medium

fast

medium

slow

medium

fast

fast

medium/slow

Certainty of Implementation & Implementation
Emissions
Administrative
Time-line
Reductions
Costs3

AZ: 6 MtCO2 low/medium
cumulative,
2007-2020
(water use
and
wastewater
management)

NM: 6.1
MtCO2
cumulative,
2007-2020

EIL: 1.4
MtCO2
cumulative by
2025

Estimated
Achievable
Emissions
Reductions2

neutral

neutral

neutral

neutral

neutral or
positive

neutral

neutral

neutral

CA, HI, IA, LA, MN,
MO, MT, WA

many

IL has adopted the International Energy Conservation
Codes for commercial buildings. IECC for residential
buildings is in the IL Energy Plan.

Notes & References

NM: "zero net
costs or positive
cost savings"; AZ:
"zero costs"

GHG reductions depend on type of biofuel, feedstocks
and production processes. Underwriter's Labs removed
its "certification" of retail station E-85 storage and
dispensing equipment last fall. This makes it much more
difficult for new E-85 pumps to be installed (though, not
impossible), limiting the ability to expand E-85 availability
rapidly. UL is currently working on this certifcation, but
that might take some time (one or more years).

California AB 1493 is set to be replicated in about a
dozen states. However, there has been litigation over
USEPA's refusal to either regulate GHG's directly under
the CAA, and, California's adoption of the Pavley GHG
standards. As of right now, USEPA has not provided the
necessary CAA Sec. 209 "waiver" to allow California to
actually enforce its GHG standards. USEPA has recently
indicated to California that its waiting for the U.S.
Supreme Court to act upon the key case, Mass. vs.
USEPA, and that decision is expected in April or May,
before USEPA would decide on California's waiver
request. So, right now, my understanding is that
California, and other states which have "opted" into
California car standards, are currently precluded from
enforcing the GHG portion (Pavley) of those standards.
Data provided here refer to respective State Clean Car
Programs proposed for NM and AZ.

Environmental co-benefits may include reductions in
conventional air pollution and reduced demand for land
development. NM "smart-growth" bundle includes
brownfield redevelopment, transit development, and the
promotion of LEED for neighborhood development.

Significant state-level activity in this area.

Significant environmental co-benefits, e.g., reduced
wastewater flow and reduced demand for groundwater.

NM: Net present IL has proposed NOx offset credits under CAIR for CHP
value = $26M by and boiler upgrades (not yet approved).
2020

AZ, CA, CT, NJ,
NM: Net present
NY, MA, MD, OR, value savings =
PA, RI, VT, WA $1,207M by 2020;
AZ: Cost savings
= $2,925M by
2020

AZ, NM, OR

CA, CT, DE, MA,
MD, ME, NJ, NM,
NH, NY, OR, RI,
VT, WA

CA

CT, NM, NY, PA

Potential Net Examples of States Macroeconomic
Impact on
with Similar or
Benefits or Costs2
Proposed Policies
State
Revenue

medium

medium

medium

medium

medium

28

29

30

31

32

medium

medium

27

35

medium
medium

25
26

medium

medium

24

medium

medium

23

33

medium

22

34

medium

21

ID Suggested
Priority for
CCAG

Require water conservation measures

Volume- or weight-based waste disposal
fees
Mandatory GHG reporting for companies,
others
Phase in a ban on sale of incandescent
light bulbs in certain sectors
Public education/outreach

Require that recycling is offered to
communities of a certain population
threshold

Require recycling of construction debris

Siting and monitoring regulations for
geologic storage of carbon dioxide

Expand transmission capacity for wind
power

Appliance buy-back programs
CHP portfolio standard

Require biodiesel for commercial and
industrial generators

Reduce methane leaks in oil and gas
systems

Incentives for manure methane digesters

Expand use of no-till farming

Policy

Agriculture

Commercial
Industrial

Commercial
Industrial

Electric
Electric

Electric

Electric

Fiscal

Other

Regulatory
Standard

Fiscal
Regulatory
Standard

Other

Regulatory
Standard

Multi-sector

--

---

Multi-sector
Multi-sector

Regulatory
Standard

--

Multi-sector

3%

Fugitive/Waste

no

no

no

no

no

no

Fiscal

no

3%

yes

no

no
no

no

no

yes

yes

3%

30%

30%

30%
30%

19%

19%

9%

9%

NM: 8.4
MtCO2
cumulative,
2007-2020
(includes all
solid waste
recyclng,
source
reduction,
and
composting);
AZ: 36
MtCO2
cumulative,
2007-2020

IA (1996
estimate): 0.30.6 MtCO2
annually by
2010
(assumes
210MW
purchased
between 1990
and 2010)

EIL: 5.42
MtCO2
cumulative by
2025 (if
enacted with
other policies)

AZ: 7.0
MtCO2
cumulative,
2007-2020

NM: 35.3
MtCO2
cumulative,
2007-2020
(BMPs and
PROs)

NM: 6.3
MtCO2
cumulative,
2007-2020;
AZ: 3.8
MtCO2
cumulative,
2007-2020

NM: 0.6
MtCO2
cumulative,
2007-2020

Estimated
Achievable
Emissions
Reductions2

not
quantifiable
low/medium AZ: 6 MtCO2
cumulative,
2007-2020
(water use
and
wastewater
management)

low

medium

low

low

low

low

medium

medium

low
medium

low

low

low

medium

Sectoral
Implemented
Potential
Contribution to in Illinois?
Impact on
Illinois GHG
Total GHG
Emissions
Emissions 1

Regulatory
Standard
Regulatory
Standard
Other

Regulatory Fugitive/Waste
Standard
Regulatory Fugitive/Waste
Standard

Agriculture

Affected
Sector(s)

Other

Policy Type

medium

low

high

low

low

low

low

low

medium

high
high

high

high

low/medium

low/medium
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low/medium

medium

medium

medium

medium

low

low/medium

medium/high

medium

medium
low/medium

low

low/medium

low

low

fast

fast

medium

fast/medium

medium

medium

medium

slow

medium/slow

fast
medium

medium

fast

fast

fast

Certainty of Implementation & Implementation
Emissions
Administrative
Time-line
Reductions
Costs3

neutral

neutral

neutral

neutral

positive

neutral

neutral

neutral

neutral

neutral
neutral

neutral

neutral

neutral

neutral

AZ, NM

CA

CA, CT, WI

many

AZ, NM

many

IL, TX

MT, TX

FL, NY, RI
CT, PA

LA

AZ, NM, CT, DE,
MA, MD, ME, NJ,
NM, NH, NY, OR,
RI, VT

IA, NM

Notes & References

NM: Net present
value = $29M by
2020; AZ: $3.8M
by 2020

Significant environmental co-benefits related to reduced
demand for groundwater and wastewater treatment.

Recently announced in Australia. Being considered in CA
and NJ legislation.

Generally requires a percentage of debris to be recycled,
often implemented at the municipal level.

EPA working on guidelines; working with IL on
FutureGen. TX regulations only cover project liability. TX
Railroad Commission assumes liability for CO2 leakage.

CT and PA incorporate CHP portfolio standards into their
RPS programs.

AZ data are for proposed demand-side fuel switching
incentives.

Generally considered to be cost effective.

The Illinois Conservation Climate Initiative offers offsets
for methane digesters. RPS under the IL Energy Plan
may also provide incentives. Anaerobic digesters a
recognized offset category under RGGI. NM data
assumes 35% coverage of dairy population by 2020.

NM: Net present The Illinois Conservation Climate Initiative maintains an
value = $14M by offset aggregation program that enrolls farmers who
2020
practice no-till farming, sharing the revenue from bulk
offset sales. Additional government programs provide
incentives. NM data assumes addition of 1.3 million no-till
acres by 2025.

Potential Net Examples of States Macroeconomic
Impact on
with Similar or
Benefits or Costs2
Proposed Policies
State
Revenue

low

low

low

low

low

45

46

47

48

medium

41

44

medium

40

medium

medium

39

medium

medium

38

42

medium

37

43

medium

36

ID Suggested
Priority for
CCAG

Programs to encourage farmers to plant
cover crops
Programs to protect agricultural land from
development

Manure management and land application
programs

Grazing management programs

Fuel efficiency and/or low carbon fuel
requirements for all government vehicles

Energy conservation and efficiency
programs for existing state facilities
Energy efficiency building codes/standards
for government buildings

Tax/fee assessed to inefficient vehicles
("gas guzzler tax")

Require auto insurance companies to offer
pay-as-you-drive (PAYD) car insurance
option

Incentives for idle-reduction technologies
for trucks and locomotives

Incentives for energy saving tires (e.g., low
rolling resistance tires)

Flex-fuel vehicle mandate

Accelerated replacement of inefficient
passenger vehicles

Policy

Transport

Transport

Transport

Transport

Transport

Transport

Government
Government

Transport

Agriculture
Agriculture

Agriculture
Agriculture

Regulatory
Standard

Fiscal

Fiscal

Regulatory
Standard

Fiscal

Other

Regulatory
Standard

Regulatory
Standard

Other

Other

Other

Other

Affected
Sector(s)

Other

Policy Type

9%

9%

9%

9%

24%

--

--

24%

24%

24%

24%

24%

24%

no

yes

no

no

yes

yes

yes

no

no

no

no

no

no

low

low

low

low

low

low/medium

low/medium

low/medium

low/medium

low/medium

low

medium

medium

Sectoral
Implemented
Potential
Contribution to in Illinois?
Impact on
Illinois GHG
Total GHG
Emissions
Emissions 1

NM: 1.6
MtCO2
cumulative,
2007-2020;
AZ: 1.6
MtCO2
cumulative,
2007-2020

IA: 0.1/0.7
MtCO2
annually by
2010
(priority/maxi
mum
reduction)

EIL: 1.0
MtCO2
cumulative by
2025
(includes
building
efficiences)

NM: 0.2
MtCO2
cumulative,
2007-2020;
EIL: 1.0
MtCO2
cumulative by
2025
(includes
vehicle
efficiences)

NM: 5.0
MtCO2
cumulative,
2007-2020;
AZ: 12.3
MtCO2
cumulative,
2007-2020;
EIL: 1.5
MtCO2
cumulative by
2025

NM: 6.3
MtCO2
cumulative,
2007-2020
(refers to
idling ban);
AZ: 11.8
MtCO2
cumulative,
2007-2020

NM: 5.5
MtCO2
cumulative,
2007-2020;
AZ: 4.8
MtCO2
cumulative,
2007-2020

AZ: 1.2
MtCO2
cumulative,
2007-2020
(retirement of
diesel fleet)

Estimated
Achievable
Emissions
Reductions2

medium

low

medium

low

high

high

high

low/medium

medium

low/medium

low/medium

medium

medium
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low/medium

low

low

low

low

low/medium

medium

low

low

low

low

low

high

fast

fast

medium

fast

medium

slow

medium

fast

fast

fast

fast

medium

medium

Certainty of Implementation & Implementation
Emissions
Administrative
Time-line
Reductions
Costs3

neutral

neutral

neutral

neutral

neutral

positive

neutral

positive

neutral

neutral

neutral

neutral

neutral

AZ, NM

MD, PA, VA

AZ

many

many

AZ, AR, CA, CO,
HI, MD, ME, NM,
MI, MN, NV, RI,
WA, WI

many

many

OR, AZ, NM

OR, AZ, NM

OR, RI

none

AZ, CA

No statewide mandates; some state government
procurement mandates. Outcomes and scoring of this
policy option are highly dependent on the level of
implementation of the mandate (i.e., percentage vehicles
required to be flex-fuel) .

IL did a pilot scrappage prgm in the early 90s but did not
expand it. Some vocal opponents were auto
collectors/restorers and related groups concerns over
potential loss of collectable vehicles and vehicle parts.
Others feared a possible state mandate to scrap all older
vehicles.

Notes & References

NM: Net present
value = $97M by
2020; AZ: $104M
by 2020

NM: "zero net
cost"; AZ: Zero
cost

Envrionmental co-benefits may include reduced soil
erosion and water quality impacts.

Envrionmental co-benefits may include reduced soil
erosion and water quality impacts.

EIL estimates a further reduction of 6.4 MtCO2 total by
2025 (including building efficiences--see ID60) in
electricity emission savings if enacted with other policies.

EIL estimates a further reduction of 6.4 MtCO2 total by
2025 (including vehicle efficiences--see ID68) in electricity
emission savings if enacted with other policies.

The tax could be assessed at time of registration to avoid
the out-of-state purchase loophole. Tax could be tailored
for hybrid and flex-fuel vehicles. Revenues could be
recycled into GHG reduction projects.

NM: Net present Environmental co-benefits may include reductions in
value = $23M by conventional air pollution.
2020 (refers to
idling ban); AZ:
Cost savings =
$260M by 2020

NM: Net present NM data refer to a mandate and implementation of
value = $506M by minimum energy efficiency standards for replacement
2020
tires.

Potential Net Examples of States Macroeconomic
Impact on
with Similar or
Benefits or Costs2
Proposed Policies
State
Revenue

low

low

low

low

low
low
low

low

low

65

66

67

68
69
70

71

72

low

60

low

low

59

64

low

58

63

low
low
low

55
56
57

low

low
low
low

52
53
54

low

low

51

61

low

50

62

low

49

ID Suggested
Priority for
CCAG

Incentives to rebuild, repower or replace
inefficient trucks and locomotives
Reduce/enforce speed limits

Driver education on fuel conservation
High-speed rail upgrades
Idling limits for trucks, autos, etc.

Require banks to offer energy
efficient/clean energy mortgage products

Small business grants for clean energy
technology
Voluntary GHG offset projects

Transmission system upgrades to reduce
line losses
Develop tracking system for renewable
energy certificates and/or energy efficiency
certificates
Energy efficiency and pollution prevention
assistance to businesses
Negotiated agreements with industry

Technical assistance to electric plants to
assess CHP technology and oversee
installation
Time of use electricity rates, advanced
metering and other pricing strategies to
reduce electricity demand

Tax or other incentives for renewable
electricity (e.g., PTC, ITC)

Grants for "cool roofs" projects
Incandescent light bulb sales tax
Incentives to improve energy efficiency of
existing power plants
Nuclear power tax incentives
Performance based rate-making tariffs
Renewable/clean energy feed-in tariffs

CHP performance standard

Programs to support organic farming

Programs to support local farming/buy
local

Policy

Electric
Electric
Electric
Electric

Electric

Electric

Fiscal
Fiscal
Fiscal

Fiscal

Other

Other

Multi-sector
Multi-sector

Multi-sector
Multi-sector

Residential

Transport
Transport
Transport

Transport
Transport

Other

Voluntary
Agreements

Fiscal

Tradable
Permits

Regulatory
Standard

Other
Other
Regulatory
Standard

Fiscal

Regulatory
Standard

Electric

Electric
Electric
Electric

Fiscal
Fiscal
Fiscal

Multi-sector

Electric

Regulatory
Standard

Other

Agriculture

Other

Other

Agriculture

Affected
Sector(s)

Other

Policy Type

24%

24%

24%
24%
24%

10%

--

--

--

--

--

30%

30%

30%

30%

30%
30%
30%

30%
30%
30%

30%

9%

9%

no

no

no
no
yes

no

yes

no

yes

yes

yes

no

yes

no

no

no
no
no

no
no
no

no

no

no

low

low

low
low
low

low

low

low

medium/high

low

medium

low/medium

medium

low

medium

low
medium
medium

low
low/medium
low/medium

low

low

low

Sectoral
Implemented
Potential
Contribution to in Illinois?
Impact on
Illinois GHG
Total GHG
Emissions
Emissions 1

NM: 2.8
MtCO2
cumulative,
2007-2020;
AZ: 5.2
MtCO2
cumulative,
2007-2020
(60mph for
trucks only)

NM: 6.3
MtCO2
cumulative,
2007-2020
(refers to
idling ban);
AZ: 11.8
MtCO2
cumulative,
2007-2020

AZ: 16
MtCO2
cumulative,
2007-2020

AZ: 10
MtCO2
cumulative,
2007-2020

NM: 4.4
MtCO2
cumulative,
2007-2020

NM: 5.9
MtCO2
cumulative,
2007-2020
(assuming
increase from
3% to 25% by
2020); AZ:
0.1 MtCO2
cumulative,
2007-2020
(increase
10% by 2020)

Estimated
Achievable
Emissions
Reductions2

low

low/medium

low
medium
low

low

low

low

high

low/medium

low

high

medium

low/medium

medium

low/medium
medium
medium

low
low
low/medium

high

medium

low
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medium

low

low/medium
medium/high
low

low

low

low

medium

low/medium

medium

high

low

high

low

low
low
low/medium

low
low
low

medium

low

low

fast

medium

slow
slow
fast

medium

medium

medium

medium

fast

fast

slow

medium

medium

medium

slow
slow
medium

fast
fast
fast

fast

fast

fast/medium

Certainty of Implementation & Implementation
Emissions
Administrative
Time-line
Reductions
Costs3

neutral

neutral

neutral
neutral
neutral

neutral

neutral

neutral

neutral

neutral

neutral

neutral

neutral

neutral

neutral

neutral
neutral
neutral

neutral
positive
neutral

neutral

neutral

neutral

many

CA, OR

many
CA, FL
many

AZ, NM

IA

CT, MA, NY

CA

CT, MA, NY

many

CT, NY

CA

MA

AZ, FL, IA, MA,
MD, MO, MT, NC,
ND, NE, NM, WV

KS
CA, ND, MT
none

CA, NY, PA
none
CA

CT

many

many

Notes & References

Common in the European Union; also implemented in
Ontario.
Investment tax credit and production tax credit are most
common. IL Energy Plan will promote renewables through
RPS.

AZ: $182M by
2020

e.g., between Joliet and Springfield
NM: Net present In 2006, the Governor signed legislation to limit idling by
value = $23M by diesel vehicles in the state’s nonattainment areas
2020 (refers to (metropolitan Chicago and E. St. Louis).
idling ban); AZ:
Cost savings =
$260M by 2020

The Illinois Conservation and Climate Initiative (farmers
and other landowners can earn and sell GHG offset
credits for using conservation practices). 67,000 acres of
grasses, trees and conservation tilled lands were enrolled
in 2006.

Illinois EPA negotiated an agreement with Midwest
Generation to shut down 493 megawatts of coal-fired
generation by the end of 2010, with the possibility of up to
1654 additional megawatts of coal-fired generation
shuttered by 2018.

Regional M-RETS system underdevelopment
(http://mrets.net).

May need to address on an interstate/regional basis.

AZ: Cost savings Now offered in some utility service areas in IL. Peak= $1008M by related strategies do not necessarily reduce emissions
2020
depending on the profile of baseload vs. peak generation
units.

AZ: $310M by
2020

Proposed Clean Air Interstate Rule (CAIR) provides
incentives.

CHP plant requirement to meet minimum energy
efficiency targets and include state-of-the-art air pollution
controls.

NM: Net present NM data are based on an assumed increase in certified
value = $2M by organic farm land of 352,000 acres by 2020.
2020

NM: Net present
value = $1M by
2020 (assuming
increase from 3%
to 25% by 2020);
AZ: $0.6M by
2020 (increase
10% by 2020)

Potential Net Examples of States Macroeconomic
Impact on
with Similar or
Benefits or Costs2
Proposed Policies
State
Revenue

low

low
low
low
Energy
Plan
Energy
Plan
Energy
Plan

74

75
76
77
78

Energy
Plan
Energy
Plan

Energy
Plan

Energy
Plan

Energy
Plan

Energy
Plan

83

85

86

87

88

Tax or other incentives for biofuels

Measures to improve infrastructure, siting
and permitting for biofuels

Incentives for new ethanol and biodiesel
production facilities

Biofuels RD&D

Residential (single family) building code
standards for energy efficiency
Incentives for energy efficiency in public
buildings

Renewable Portfolio Standard (RPS)

Measures to improve infrastructure, siting
and permitting for IGCC with carbon
capture/storage

Incentives for energy efficiency by small
businesses and manufacturers

State/local traffic congestion charging
Vehicle "feebates" on retail auto sales
Carbon Tax
Energy Efficiency Portfolio Standard
(EEPS)
Financial assistance for new IGCC plants

Require sale of energy-saving tires (e.g.,
low rolling resistance tires)

Encourage employers to develop programs
to discourage single-passenger commuting
and to provide employees with more
transport options

Policy

30%

30%
--

Electric
Electric

Electric

Electric

Electric
Government

Transport

Transport

Transport

Transport

Fiscal

Other

Regulatory
Standard

Regulatory
Standard
Fiscal

RD&D

Fiscal

Other

Fiscal

24%

24%

24%

24%

30%

30%

30%

24%
24%
-30%

Transport
Transport
Multi-sector
Electric

Fiscal
Fiscal
Fiscal
Regulatory
Standard
Fiscal

24%

24%

yes

no

yes

no

no

no

no

yes

no

no

no
no
no
no

no

no

medium

medium

medium

medium

low

medium

medium/high

high

medium

high

low
low
high
medium

low

low

Sectoral
Implemented
Potential
Contribution to in Illinois?
Impact on
Illinois GHG
Total GHG
Emissions
Emissions 1

Transport

Transport

Affected
Sector(s)

Regulatory
Standard

Regulatory
Standard

Policy Type

low

AZ: 7.0
MtCO2
cumulative,
2007-2020

AZ: 28.0
MtCO2
cumulative,
2007-2020
(ethanol only)

AZ: 18
MtCO2
cumulative,
2007-2020
("Beyond
Code"
building
design)

NM: 17.8
MtCO2
cumulative,
2007-2020;
EIL: 5.9
MtCO2
cumulative by
2025

medium

medium

medium

low

low/medium

high

high

medium

medium

medium

medium
medium
high
high

low

medium/high

medium/high

medium/high

medium

low/medium

low/medium

medium/high

medium

medium/high

medium/high
medium
low
low

low

low

fast

medium

medium

slow

fast

slow

medium

slow

fast

slow

medium
fast
fast
medium

fast

fast

Certainty of Implementation & Implementation
Emissions
Administrative
Time-line
Reductions
Costs3

NM: 5.5
low/medium
MtCO2
cumulative,
2007-2020;
EIL: 1.04
MtCO2
cumulative by
2025; AZ: 4.8
MtCO2
cumulative,
2007-2020

IA: 0.2-0.4
MtCO2
annually by
2010

Estimated
Achievable
Emissions
Reductions2

neutral

neutral

neutral

neutral

neutral

neutral

neutral

neutral

neutral

neutral

positive
neutral
positive
neutral

neutral

neutral

NM: Net present
value = $506M by
2020

London has implemented traffic congestion charges.

Notes & References

many

AK, AR, CO, CT,
ID, IN, KS, MD,
ME, MI, MS, NC,
NY, OH, OK, PA,
RI, TX, UT, WI,
WY

many

CA, MI, UT

many

AZ: No net cost IL Energy Plan proposes $100M in grants for up to 20
new ethanol plants, boosting production to 2.5B gallons
per year (equivalent to 50% of IL gasoline needs by
2017). The Energy Plan also proposes $25M in grants for
up to 5 new biodiesel plants, boosting production to 400M
gallons per year (equivalent to 25% of IL diesel needs by
2017).
IL Energy Plan will expedite permits for biofuels plants
and upgrade rail infrastructure for transportation. The
plan will also provide $30M to add 900 more E-85 pumps
statewide by 2010.
IL Energy Plan will eliminate sunset provision on tax
incentives for ethanol and biodiesel. The plan will also
provide $25M to Illinois automakers to help them offer
more flex-fuel vehicles to IL drivers.

IL Energy Plan proposes $100M for production facilities
with new technology to make cellulosic ethanol.

Part of IL Energy Plan.
Environment IL recommendation.
IL Energy Plan proposes $25M revolving loan fund to
support EE investments in public buildings.

Part of IL Energy Plan - 25% reduction in load growth by
2015-17.
IL Energy Plan proposes $750M+ for up to 10 new
gasification plants.
CT, MA, NY
IL Energy Plan proposes $25M revolving loan fund to
support EE investments by small businesses and
manufacturers.
NM, TX
IL has two potential FutureGen sites. IL Energy Plan
proposes construction and maintenance of a 100-mile
CO2 pipeline to support enhanced oil recovery in
southeastern Illinois.
20 states plus DC NM: Net present IL Energy Plan includes 10% by 2015.
value = $102M by Environment IL recommends 25% by 2025.
2020

NY
AZ
none
CA, CO, CT, NJ,
NV, PA, TX, VT
MT, OH, PA

HI, RI

NJ

Potential Net Examples of States Macroeconomic
Impact on
with Similar or
Benefits or Costs2
Proposed Policies
State
Revenue

Page 6
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(3) "Implementation and Administrative Costs" are incurred by the state and may include drafting of regulations, program development, staff resources, direct spending, enforcement, and other costs.

(1) "Potential Impact on Illinois GHG Emissions" is the relevant extent to which a policy could reduce emissions if applied stringently.
(2) Source Notes: NM = New Mexico Climate Change Advisory Group Final Report (http://www.nmclimatechange.us/ewebeditpro/items/O117F10150.pdf); AZ = Arizona Climate Change Action Plan 2006 (http://www.azclimatechange.us/ewebeditpro/items/O40F9347.pdf); IA = Iowa Greenhouse Gas Action Plan
(http://atmos.cgrer.uiowa.edu/research/reports/iggap/FinalReport.pdf); EIL: Environment Illinois, "A Bluepring for Action: Policy options to reduce Illinois' contribution to global warming" (http://www.environmentillinois.org/reports/energy/energy-program-reports/a-blueprint-for-action-policy-options-to-reduceillinois-contribution-to-global-warming)

Energy
Plan

82

84

Energy
Plan

81

80

79

low

73

ID Suggested
Priority for
CCAG

Appendix E
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IL-CCAG Policy Options: Energy Independence Plan and Survey Results Summary-Final
Compiled by the World Resources Institute

Total Responses: 38
Options with 15 or more votes are highlighted as potential priority items for further consideration by the group
Suggested CCAG
Priority for Survey
Total
ID
CCAG
Rank
Policy Option
Votes
Policy Type

Affected Sector(s)

Energy Independence Plan
78 Energy Plan
Energy Efficiency Portfolio Standard (EEPS)
Incentives for construction of new IGCC plants
Incentives for energy efficiency by small businesses and
manufacturers
Measures to improve infrastructure, siting and permitting for
IGCC with carbon capture/storage

79 Energy Plan
80 Energy Plan
81 Energy Plan
82 Energy Plan

Renewable Portfolio Standard (RPS)
Residential (single family) building code standards for energy
efficiency
Incentives for energy efficiency in public buildings
Biofuels RD&D

83 Energy Plan
84 Energy Plan
85 Energy Plan
86 Energy Plan

Incentives for new ethanol and biodiesel production facilities
Measures to improve infrastructure, siting and permitting for
biofuels
Tax or other incentives for biofuels

87 Energy Plan
88 Energy Plan

Regulatory
Standard
Fiscal
Fiscal

Electric

Other

Electric

Regulatory
Standard
Regulatory
Standard
Fiscal
RD&D
Fiscal

Electric

Government
Transport
Transport

Other

Transport

Fiscal

Transport

Regulatory
Standard

Electric

Electric
Electric

Electric

Survey Results Summary
8

top

1

17

top

2

20

top

3

5

top

18

4

8. Energy efficiency standards for appliances and equipment
17. Develop and finance ''smart growth'' initiatives and
expand/improve alternative modes of transport
20. Renewable fuels standard (RFS) and/or low-carbon fuels
standard
5. Carbon performance standards for electricity generation
and/or procurement

30

25

top

5

18. GHG emission standards for automobiles

25

Other
Regulatory
Standard
Regulatory
Standard
Regulatory
Standard

13
19
27

top
top
medium

6
7
8

13. Establish residential and commercial energy efficiency
construction codes beyond international standards
19. Incentives for fuel efficient vehicles
27. Expand transmission capacity for wind power

24
23
23

Regulatory
Standard
Fiscal
Other

Multi-sector
Transport
Electric

4

top

9

22

Other

Commercial
Industrial

11

top

10

22

Other

2

top

11

21

7

top

12

Other
Regulatory
Standard

42

medium

13

16

top

14

43

medium

15

4. Energy efficiency incentives, assistance and/or standards
for commercial/industrial generators and boilers
11. Encourage or require capture of methane from landfills,
wastewater treatment plants, and/or coal mines
2. Programs to encourage forest management, reforestation,
tree- and grass-planting
7. Distributed generation regulatory reform (real-time pricing,
net metering, interconnection, standby rates)
42. Energy conservation and efficiency programs for existing
state facilities
16. State-level cap-and-trade (including options to join RGGI or
other systems)
43. Energy efficiency building codes/standards for government
buildings

14

top

16

1

top

17

3

top

18

10

top

19

27
27

20

Transport
Transport
Electric
Transport

Fugitive/Waste
Agriculture
Forestry
Electric

17

Other
Regulatory/Tradabl
e Permits
Regulatory
Standard

Government

14. Incentives for CHP and boiler construction and upgrades

17

Fiscal

Multi-sector

1. Incentives to reduce nitrogen application in crop fertilization
3. Encourage or require reductions in emissions of high GWP
gases (N2O, HFCs, PFCs, SF6)
10. Require utilities to factor CO2 into procurement and
planning

16

Fiscal

16

Other
Regulatory
Standard

Agriculture
Commercial
Industrial
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19
18

16

Government
Multi-sector

Electric

12
21

top
medium

20
21

44

low

22

69

low

23

9

top

24

33

medium

25

28

medium

26

15
34

top
medium

27
28

60

low

29

6

top

30

41

medium

31

58
52
22

low
low
medium

32
33
34

23

medium

35

73
76

low
low

36
37

30

medium

38

36

medium

39

63
25

low
medium

40
41

26

medium

42

39

medium

43

24

medium

44

54
65
77

low
low
low

32

12. Carbon offset requirements for existing and/or new large
stationary combustion sources
21. Expand use of no-till farming
44. Fuel efficiency and/or low carbon fuel requirements for all
government vehicles

Tradable Permits
Other
Regulatory
Standard

Multi-sector
Agriculture

Transport

15

Other
Regulatory
Standard
Regulatory
Standard

Multi-sector

14

Regulatory
Standard

Electric

14
14

Fiscal
Other

Multi-sector
Multi-sector

13

Other

Electric

12

Other

Electric

12

Fiscal

Transport

12
12
11

Fiscal
Fiscal
Fiscal

23. Reduce methane leaks in oil and gas systems
73. Encourage employers to develop programs to discourage
single-passenger commuting and to provide employees with
more transport options
76. Vehicle ''feebates'' on retail auto sales
30. Require that recycling is offered to communities of a
certain population threshold

11

Other

Electric
Electric
Agriculture
Commercial
Industrial

36. Accelerated replacement of inefficient passenger vehicles
63. Energy efficiency and pollution prevention assistance to
businesses
25. Appliance buy-back programs

69. High-speed rail upgrades
9. IGCC using carbon capture & storage (from the outset)
portfolio standard
33. Phase in a ban on sale of incandescent light bulbs in
certain sectors
28. Siting and monitoring regulations for geologic storage of
carbon dioxide
15. Incentives for water conservation appliances and
equipment
34. Public education/outreach
60. Time of use electricity rates, advanced metering and other
pricing strategies to reduce electricity demand
6. De-couple electric and natural gas utility revenues from
sales
41. Tax/fee assessed to inefficient vehicles (''gas guzzler tax'')
58. Tax or other incentives for renewable electricity (e.g., PTC,
ITC)
52. Grants for ''cool roofs'' projects
22. Incentives for manure methane digesters

16
15
15
15
15

9

Fugitive/Waste

9

Other

Transport

9
9

Other
Fiscal
Regulatory
Standard

Multi-sector
Electric

Fiscal
Regulatory
Standard

Transport
Commercial
Industrial

Fiscal
Fiscal
Fiscal
Regulatory
Standard
Regulatory
Standard
Regulatory
Standard
Other

Electric
Multi-sector
Multi-sector

Transport

7

Fiscal
Regulatory
Standard
Regulatory
Standard

Multi-sector

6

Fiscal

Transport

6
6
6

Other
Tradable Permits
Fiscal

Multi-sector
Multi-sector
Electric

9

8

45
46
47

24. Require biodiesel for commercial and industrial generators
54. Incentives to improve energy efficiency of existing power
plants
65. Small business grants for clean energy technology
77. Carbon Tax

medium

48

32. Mandatory GHG reporting for companies, others

8

37

medium

49

7

40
49

medium
low

50
51

71

low

52

74

low

53

37. Flex-fuel vehicle mandate
40. Require auto insurance companies to offer pay-as-youdrive (PAYD) car insurance option
49. Programs to support local farming/buy local
71. Incentives to rebuild, repower or replace inefficient trucks
and locomotives
74. Require sale of energy-saving tires (e.g., low rolling
resistance tires)

35

medium

54

38

medium

55

62
66
53

low
low
low

56
57
58
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Electric

Regulatory
Standard
Fiscal
Regulatory
Standard

10
10

26. CHP portfolio standard
39. Incentives for idle-reduction technologies for trucks and
locomotives

35. Require water conservation measures
38. Incentives for energy saving tires (e.g., low rolling
resistance tires)
62. Develop tracking system for renewable energy certificates
and/or energy efficiency certificates
66. Voluntary GHG offset projects
53. Incandescent light bulb sales tax

Transport

9

8
8
8

7
7
7
7

Transport
Transport

Electric

Multi-sector
Transport
Transport
Agriculture

Transport

29
47

medium
low

59
60

29. Require recycling of construction debris
47. Programs to encourage farmers to plant cover crops

5
5

Regulatory
Standard
Other

Fugitive/Waste
Agriculture

57
61
50
31

low
low
low
medium

61
62
63
64

57. Renewable/clean energy feed-in tariffs
61. Transmission system upgrades to reduce line losses
50. Programs to support organic farming
31. Volume- or weight-based waste disposal fees

5
5
5
4

Fiscal
Other
Other
Fiscal

Electric
Electric
Agriculture
Fugitive/Waste

48

low

65

48. Programs to protect agricultural land from development

4

Other

Agriculture

56

low

66

56. Performance based rate-making tariffs

4

Electric

64
68
46
55

low
low
low
low

67
68
69
70

64. Negotiated agreements with industry
68. Driver education on fuel conservation
46. Manure management and land application programs
55. Nuclear power tax incentives

4
4
3
3

70
75

low
low

71
72

3
3

67

low

73

70. Idling limits for trucks, autos, etc.
75. State/local traffic congestion charging
67. Require banks to offer energy efficient/clean energy
mortgage products

2

72
45

low
low

74
75

72. Reduce/enforce speed limits
45. Grazing management programs

2
1

51

low

76

1

59

low

77

51. CHP performance standard
59. Technical assistance to electric plants to assess CHP
technology and oversee installation

Fiscal
Voluntary
Agreements
Other
Other
Fiscal
Regulatory
Standard
Fiscal
Regulatory
Standard
Regulatory
Standard
Other
Regulatory
Standard

0

Other
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Multi-sector
Transport
Agriculture
Electric
Transport
Transport
Residential
Transport
Agriculture
Electric
Electric
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ICCAG Recommendations with No
Dissent:
Power and Energy Subgroup

147

Illinois Climate Change Advisory Group Recommendation
Policy Name: Enhanced Energy Efficiency
Sectors: Electric
Approved July 10, 2007
Note: This recommendation is similar to the energy efficiency portfolio standard
contained in the Illinois Power Agency Act, which was enacted after the ICCAG
approved this recommendation. The Act calls for both gas and electric utilities in Illinois
to achieve incremental annual energy savings of 2 percent (double that of the currently
enacted requirement) with no cap on spending. Because the Illinois Power Agency Act
includes a spending cap, the ICCAG recommendation would result in significantly more
energy efficiency being implemented.
Description
Generally, states fund energy efficiency programs either through a system benefits charge
– about 20 states take this approach – or through utility procurement of efficiency with
costs recovered in rates. California has adopted a hybrid approach in which energy
efficiency is funded both through a system benefits charge and “procurement funding”.
The Governor’s Sustainable Energy Plan calls for an Energy Efficiency Portfolio
Standard for electricity suppliers in Illinois, and his Energy Independence Plan expands
that concept to include natural gas. The Governor’s Plan proposes to achieve incremental
annual energy savings of 1%, with a cap on spending of 2% of utility revenues. Based on
the cost effectiveness of “best practices” from ACEEE 1 , the Governor’s Plan would
achieve 0.7% annual electricity savings before reaching the cap, and the full 1% annual
natural gas savings while staying under the cap.
An enhanced plan could either impose a more stringent Energy Efficiency Portfolio
Standard or establish a system benefits charge (SBC) or other funding mechanism that
funds programs designed to achieve similar efficiency benefits as the EEPS. Enhanced
Plan A would double the EEPS set in the Governor’s Plan, while B would apply a SBC to
achieve the same level of reductions.
Enhanced Plan A: Energy Efficiency Portfolio Standard of 2%
Enhanced Plan B: System Benefits Charge of 5.1 mills/kwh, 3.3 cents/therm
The Governor’s Plan would result in net annual savings to consumers of $2 billion. The
Enhanced Plan would result in additional savings of $1.2 billion from direct energy bill
cost savings and indirect savings from lower natural gas and electricity prices due to
lower energy demand.
1

American Council for an Energy-Efficient Economy (ACEEE), "Examining the Potential for Energy
Efficiency to Help Address the Natural Gas Crisis in the Midwest", Jan. 2005 and discussions with Marty
Kushler of ACEEE. The analysis uses the following assumptions for the levelized annual cost
effectiveness of state energy efficiency programs:
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Timetables, duration and stringency
The Governor’s Plan was to be phased in over a period of four years, starting at a .25%
reduction in load in 2008 and rising to 1% in 2011. The Enhanced Plan would be phased
in from 2008 through 2015 similar to Senator Harmon’s SB 1184.
2008 0.2%
2012 1.0%
2009 0.4%
2013 1.4%
2010 0.6%
2014 1.8%
2011 0.8
2015 2.0%
Barriers to implementation
The major barrier, currently, to rapid implementation of an enhanced energy efficiency
program is the time it would take the Illinois General Assembly to pass enabling
legislation and the Illinois Commerce Commission to adopt the rules or approve plans.
In addition, since both Illinois utilities and the State Energy Office have only
implemented very modest energy efficiency programs, it will take time for the specific
programs to be developed and fully implemented.
Interstate Cooperation
Since two of Illinois’ utilities – Mid-American and Ameren – also operate in the adjacent
states of Missouri and Iowa, it would make sense to coordinate energy efficiency
programs with those states. Mid-American, which already administers significant
efficiency programs in Iowa, has sought (in SB 215) to adopt similar programs in Illinois.
Rough estimate of reductions from BAU in 2020
Note: These estimates assume the policy is implemented in isolation and do not account
for interactions and duplications between policies. Therefore, adding the reductions for
all 24 recommendations together would substantially overestimate the emissions
reductions from implementing them in combination. The estimates presented here were
used solely to inform the subgroups and the ICCAG as it considered which policies
should be included in the modeling exercise. ICCAG recommendations were based on
the ICFI modeling results, presented in Section VI and Appendix H.
The Governor’s Plan would reduce annual greenhouse gas emissions by 24 million metric
tons by 2020 and the Enhanced Plan would reduce an additional 13 million tons, for a
total reduction of 37 million metric tons. The reductions in electricity emissions assume
an emissions rate of about 1.75 pounds CO2/kWh from the Shaw Study, which reflects
that coal generation predominantly, but not exclusively, will be displaced. The Shaw
study also shows that more than half of the electric emission reductions would occur
outside of Illinois because of the regional nature of the electric dispatch system.

$/kWh saved
$/therm/saved

Average
$0.030
$0.200

Residential
$0.044
$0.300
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Commercial
$0.024
$0.150

Industrial
$0.020
$0.100

Comparison of Energy Efficiency Plans
Governor's
Plan

Enhanced
Plan

Goal (incremental annual reduction in demand)

1%

2%

Revenue Cap (%)

2%

None

Electricity

0.7%

2.0%

Natural Gas

1.0%

2.0%

Electric (mills/kWh)

1.8

5.1

Natural Gas (cents/therm)

1.7

3.3

Total

24.25

37.40

Net

0.00

13.15

Reduction achieved

SBC Equivalent

CO2 Reductions (million metric tons)
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Illinois Climate Change Advisory Group Recommendation
Policy Name: Energy conservation and efficiency programs for existing state facilities
Sectors: State agencies, universities, and colleges
Approved July 10, 2007
Description
Adopt a goal of a 20% reduction in energy use from existing state facilities by 2020.
This goal could be achieved through a combination of the state’s capital program and
energy performance contracts of 10-20 years in length.
Background: Environment Illinois’s Report, “A Blueprint for Action: Policy Option to
reduce Illinois’ Contribution to Global Warming”, recommends that state government
achieve a 20 percent reduction in energy used in state facilities by 2020. HB 1384
(Krause) would require all executive branch state agencies to reduce energy use by 10%
within 10 years. It passed both houses unanimously.
Timetables, duration and stringency
If the state depends on its capital budget to achieve this goal, the program would have to
be phased in slowly, while if the state were to use energy performance contracting it
could implement the program more quickly.
Barriers to implementation
There are no technological barriers to achieving a 20% reduction in energy use in state
buildings. There are some financial and legal barriers. While the potential operating cost
savings are significant, the up front capital requirements could be high, if energy
performance contracting (EPC) is not used to achieve a significant portion of the energy
savings. Currently, universities and colleges can enter into performance contracts up to
20 years in length, while state agencies and local governments are limited to 10-year
contracts. The statute should be changed to allow 20 years for all units of state and local
government to facilitate EPC.
Interstate Cooperation
Many other states have set goals for reductions in energy use from state facilities. The
State of Oklahoma recently adopted a goal of reducing energy use in state buildings by
30% by 2020.
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Rough estimate of reductions from BAU in 2020
Note: These estimates assume the policy is implemented in isolation and do not account
for interactions and duplications between policies. Therefore, adding the reductions for
all 24 recommendations together would substantially overestimate the emissions
reductions from implementing them in combination. The estimates presented here were
used solely to inform the subgroups and the ICCAG as it considered which policies
should be included in the modeling exercise. ICCAG recommendations were based on
the ICFI modeling results, presented in Section VI and Appendix H.
State agency and university buildings currently emit approximately 1.6 million metric
tons of carbon dioxide, based on the energy consumption reported in “Illinois State
Building Energy Expense Study FY06 and Projected FY 07-09”, DCEO, March 2007.
Therefore, reducing energy use by 20% would achieve emission reductions of 330,000
metric tons of CO2 per year below business-as-usual.
Square Feet
(millions)

Electricity
(million
kWh)

Natural Gas
(million
therms)

Coal
(1,000
tons)

Fuel Oil
(1,000
gal.)

CO2
Emissions
(metric tons)

CO2
Reduction
(metric tons)

Universities

39

739

51

110

479

837,705

(167,541)

State Agencies

49

1075

34

62

879

808,281

(161,656)

Total State Buildings

88

1814

85

172

1358

1,645,985

(329,197)
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Illinois Climate Change Advisory Group Recommendation
Policy Name: Phase-in of Energy Efficiency Standards for Light Bulbs
Sectors: Multi-sector
Approved July 10, 2007
Description
By establishing energy efficiency standards for lighting, the state could significantly reduce
greenhouse gas emissions from electricity generation. Recommended language would be similar
to that proposed by Representative Jane Harman of California. Regulations would be established
that prohibit the sale of lamps that fail to meet the following efficacy standards:
• 60 lumens/Watt by 2012
• 90 lumens/Watt by 2016
• 120 lumens/Watt by 2020
Efficacy is a measure of lamp efficiency expressed in lumens per watt and lumens are a measure
of light output.
In addition, because of concerns with mercury in certain types of lamps, it is recommended that
the following mercury standards be adopted as well:
• 5 mg/bulb - 2010
• 3 mg/bulb - 2015
• 1.5 mg/bulb – 2020
The ICCAG may also want to encourage state recycling and pollution prevention offices to work
with manufacturers, retailers, local governments and recyclers to expand the recycling
infrastructure for CFLs and develop an outreach program to encourage consumer participation in
CFL recycling programs.
According to U.S. EPA, the estimated average mercury content for CFLs is 5 milligrams (mg).
This average will decrease over the next several years with the adoption of the following
programs:
- European Union's RoHS (Restrictions on Hazardous Waste Substances) has established a 5 mg
limit per bulb.
- The National Electronics Manufacturers Association has committed to a voluntary standard of
5 mg (<25W), with a 6 mg for higher wattages; effective April 15, 2007. The association has
launched a website (www.cfl-mercury.org ) where CFL manufacturers conforming to the
voluntary commitment on mercury will be listed.
Several manufacturers make low mercury content bulbs:
- Fiet Ecobulb - 2.5 mg - 3.5 mg
- Philips Alto technology - 1.4 mg - 2.3 mg
- Litetronics Neolite - 1 mg
In general, because of the standards, households, businesses, and governments would be replacing
incandescent lights upon their failure with fluorescent lamps, compact fluorescent lamps (CFLs), or
developing lighting technologies such as LED lamps or ultra high-efficiency incandescents.
The standards would apply to the sale of most general service lamps, but a process would be
established to ensure that appropriate exemptions are allowed. For example, exclusions may be needed
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for the following special lamp types and uses: appliance, black light, bug, colored, enhanced spectrum,
infrared, left-hand tread, marine, marine signal service, mine service, plant light, reflector, rough
service, shatter resistant, sign service, silver bowl, and showcase.
Finally, to address affordability the state may need to offer subsidies or rebates, in particular for low
income households. While efficient lighting will make their electric bills more affordable, low income
households may not be in a position to afford the initial cost of switching to CFLs or other efficient
lamps. Such subsidies or rebates could be provided when low income households apply for energy
assistance.
Timetables, duration and stringency
The standard would apply starting in 2012, which should allow sufficient time for manufacturers to
ramp up supply and for residential and commercial consumers to begin changing over. The stricter
standards in 2016 and 2020 would encourage continuous improvement in lighting technology in the
future.
Barriers to implementation
Compact fluorescent lamps (CFLs) and some LEDs are simple replacements for many incandescent
applications and can reduce the energy consumption and corresponding GHG by 75 percent and last
up to ten times longer than incandescent lamps. The alternatives to incandescents have some
drawbacks. CFLs contain mercury and should be recycled rather than disposed. At this time, CFL
technology does not provide many models for dimming or infrared motion sensor controls, nor do all
CFLs work at cold temperature, requiring a warm-up period to achieve equivalent levels of light
output. Also, CFLs should not be used in non-vented enclosed fixtures where electronic circuitry will
overheat, causing premature failure. Finally, as mentioned above, the affordability for lower income
households is a potential barrier to phasing out inefficient, but inexpensive, incandescent lamps.
Interstate Cooperation
States that are considering a phase-out for inefficient incandescent lamps include California, Rhode
Island and Connecticut. States that have proposed legislation prohibiting the use of incandescent lamps
in state buildings include Illinois, New Jersey, South Carolina and Hawaii. Minnesota has legislation
proposed that would establish a wholesaler tax of $0.25 per incandescent lamp. Wisconsin has a very
active program to encourage recycling of mercury-containing bulbs. Under Wisconsin state law,
businesses and institutions are responsible for properly storing and recycling used bulbs that are
considered hazardous waste, including tube-style fluorescents and CFLs.
Rough estimate of reductions from BAU in 202
Note: These estimates assume the policy is implemented in isolation and do not account for
interactions and duplications between policies. Therefore, adding the reductions for all 24
recommendations together would substantially overestimate the emissions reductions from
implementing them in combination. The estimates presented here were used solely to inform the
subgroups and the ICCAG as it considered which policies should be included in the modeling
exercise. ICCAG recommendations were based on the ICFI modeling results, presented in Section VI
and Appendix H.
This initiative will prevent annual emissions of approximately 6.8 million tons of carbon dioxide,
once fully implemented. (Estimate based on Illinois’ share of national reductions from incandescent
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phase out from ACEEE study.) Note that some of these emission reductions may occur out of state,
depending on where electric generation is displaced by the electricity savings.
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Illinois Climate Change Advisory Group Recommendation
Policy Name: Small Renewable Distributed Generation: rules, legislation, incentives
Sectors: Electric Power
Approved July 10, 2007
Description
Note that Large DG/ CHP issues are now dealt with under Policy #14 in the Commercial
Industrial and Agriculture group: boiler standards and incentives for CHP
Encourage adoption of small-scale renewable distributed generation (DG) by adopting a
menu of policies including all of the following:
• ICC adopts federal standards for interconnection
• establish by legislation a requirement that utilities offer net metering
• require utilities to offer real-time pricing (RTP) programs
• exempt such systems from state and local sales taxes
• increase/ expand the scope of state incentives for such systems
• require utilities to assign 15 year RPS credit value in first year / provide this
amount as payment to system owner upon installation
• set binding goal for percentage of power that should come from small
renewables by 2020 (1% to 2% of sales)
Background:
Federal interconnection standards: Illinois is required under the Energy Policy Act of
2005 (EPACT) to consider adopting the federal standards for interconnection and net
metering. The Illinois Commerce Commission (ICC) is currently addressing the
interconnection rule under docket number 06-0525 and will complete its deliberations by
August 2007.
Net metering: Legislation (SB 680) passed the General Assembly requiring utilities and
alternative retail electric suppliers to offer net metering starting April 1, 2008 to
customers that install renewable generating facilities for the primary purpose of offsetting
the customer’s own electric demand. Systems up to 2,000 kW in size are eligible.
Utilities and ARES may cap net metering at 1% of their peak demand.
Real Time Pricing: Commonwealth Edison and Ameren are currently conducting a realtime pricing (RTP) pilot program that has a target of recruiting 130,000 residential
customers. The ICC is required to evaluate its costs and benefits after four years. The
utilities also offer RTP to large customers.
Tax exemptions: Currently, small solar and wind systems are not exempt from state and
local taxes (generally 6.25%). Every large utility-scale wind farm built to date in Illinois
has benefited, however, from Enterprise Zone designation and, therefore, has been
exempt from such sales taxes. Legislation passed in the 1980s does prohibit tax assessors
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from increasing property valuations based on the (higher) value of renewable energy
systems.
State incentives:
x DCEO currently offers rebates of 30% for small PV or solar thermal systems up
to a maximum of $10,000; cost of the program in FY07 was $1M and demand has
been growing rapidly.
x On a pilot basis, DCEO also currently offers grants of 50% for small wind
systems that can demonstrate a viable wind resource, have at least one acre of
land, and obtain appropriate zoning approvals.
x DCEO also currently offers grants for solar thermal systems of 30% with a
maximum of $400,000. FY07 expenses will be between $1M and $2M. Solar
thermal can be used for hot water for pools, laundries, and similar commercial
uses, as well as for various chilling and dehumidifying applications.
x All states with large solar programs spend considerably more on such incentives.
x Complimentary federal tax credits for solar are 30% for residential with a
maximum value of $2,000, and 30% for businesses with no cap; both expire
December 2008, unless renewed.
RPS assignment of value to first year and/or set-aside goal for small renewables: RPS
language currently active in the Legislature (such as SB 1184, Harmon, and HB 1871,
Nekritz, each of which have passed a chamber) does not include any set aside for small
DG or any firm assignment of value for small DG in the first year.
Other states, typically in the Southwest but also including Maryland and New Jersey,
have included set-asides within their renewable portfolio standards for solar (none for
“small DG” per se). New Jersey and Maryland both have goals representing 2% of total
electric load.
Timetables, duration and stringency
The interconnection and net metering rules will be in place by April 2008. The current
RTP program could continue to be offered after the initial four-year pilot. If the 1,200
MW of DG are installed over the 12-year period of 2009-2020, that is 100 MW per year.
Barriers to implementation
The major barrier to the incentives and to an RPS set-aside for small DG would be the
costs.
Interstate Cooperation
All states are required to consider adopting the federal interconnection and net metering
standards for distributed generation.
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Rough estimate of reductions from BAU in 2020
Note: These estimates assume the policy is implemented in isolation and do not account
for interactions and duplications between policies. Therefore, adding the reductions for
all 24 recommendations together would substantially overestimate the emissions
reductions from implementing them in combination. The estimates presented here were
used solely to inform the subgroups and the ICCAG as it considered which policies
should be included in the modeling exercise. ICCAG recommendations were based on
the ICFI modeling results, presented in Section VI and Appendix H.
For purposes of the CCAG analysis, we have assumed that by 2020 the total package of
small renewable DG policies and incentives results in 1.5% of electric demand being met
by new small distributed renewable energy systems. If electric demand grows at
1.3%/year to 158 million MWh, DG would represent 2.37 million MWh. If half that DG
is photovoltaics and half small wind (with capacity factors of 15% and 30% respectively),
1,200 MW of renewable DG capacity would be required. In total, DG incentives could
reduce Illinois carbon dioxide emissions by 1.88 million metric tons by 2020. These
benefits are based on an average emissions rate of about 1.75 pounds/kWh from the Shaw
Group study on the environmental benefits of the Governor’s Sustainable Energy Plan,
which shows that coal generation predominantly, but not exclusively, will be displaced.
The Shaw study also shows that more than half of these emission reductions would occur
outside of Illinois because of the regional nature of the electric dispatch system.
The total cost of installing 1,200 MW of DG is approximately $7.3 billion (assuming
$8/W for PV and $4/W for small wind). Assuming continuation of the current 30%
federal tax credit for PV and 1.9 cents/kWh investment tax credit for wind, costs of $5.5
billion would need to be borne within Illinois by some combination of customer
financing and public benefits funding.
Because the production of PVs is itself energy intensive, the final carbon reduction may
need to be adjusted. According to the National Renewable Energy Laboratory (report FS520-24618), PVs generally need to operate for 1-4 years before generating the amount of
power required to produce the panels.

158

Illinois Climate Change Advisory Group Recommendation
Policy Name: Energy efficiency standards for appliances and equipment
Sectors: Industrial, Commercial, Residential
Approved July10, 2007
Description
In the 2005 Energy Policy Act Congress established or updated federal energy efficiency
standards for 15 appliances. Illinois could adopt efficiency standards for appliances not
covered by federal rules and apply for waivers of preemption to increase the standards for
selected others. Such standards would achieve considerable energy savings, economic
benefits, and pollution benefits. ACEEE has developed a proposal that covers the
following appliances and equipment:
Bottle-type water dispensers
*Commercial boilers
Commercial hot food holding
cabinets
Compact audio products
DVD players and recorders
Liquid-immersed distribution
transformers
Medium voltage dry-type
distribution transformers
Metal halide lamp fixtures

Pool heaters
Hot tubs
Residential furnaces and boilers
Residential pool pumps
External power supplies for
consumer electronics
State-regulated incandescent
reflector lamps
Walk-in refrigerators and
freezers

For three products included here – commercial boilers, pool heaters, and residential
furnaces and boilers – federal standards exist, but would be made stricter after petitioning
U.S. Department of Energy for a waiver from federal preemption.
Timetables, duration and stringency
th
The proposed standards would be adopted in 2008, so that 2020 would be the 12 year of
implementation.
Barriers to implementation
The main barrier would be the administrative burden of adopting the various standards.
Interstate Cooperation
The proposed efficiency standards for appliances and equipment would make most sense
as federal standards or improvements to existing federal standards, but could be adopted
by Illinois or other individual states.
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Rough estimate of reductions from BAU in 2020
Note: These estimates assume the policy is implemented in isolation and do not account
for interactions and duplications between policies. Therefore, adding the reductions for
all 24 recommendations together would substantially overestimate the emissions
reductions from implementing them in combination. The estimates presented here were
used solely to inform the subgroups and the ICCAG as it considered which policies
should be included in the modeling exercise. ICCAG recommendations were based on
the ICFI modeling results, presented in Section VI and Appendix H.
The ACEEE study estimates that if Illinois were to adopt the proposed efficiency
standards for appliances and equipment the state would achieve reductions of 2.875
million tons of carbon dioxide annually by 2020.
Sources:
American Council for an Energy-Efficient Economy (ACEEE) and Appliance Standard
Awareness Project (ASAP), Leading the Way: Continued Opportunities for New State
Appliance and Equipment Efficiency Standards, March 2006
Environment Illinois, A Blueprint for Action: Policy Options to Reduce Illinois’
Contribution to Global Warming, Jan. 2007
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Illinois Climate Change Advisory Group Recommendation
Policy Name: Establish residential and commercial energy efficiency construction codes beyond
International Code Council model standards
Sectors: Multi-sector
Approved July10, 2007
Description
This policy is drawn from Environment Illinois’ proposal (in A Blueprint for Action: Policy
Options to Reduce Illinois’ Contribution to Global Warming) that Illinois by 2010 adopt a
residential energy code equivalent to the current Energy Star Homes standard, and a commercial
code capable of reducing energy consumption by 25 percent from the current code. Energy Star
Homes currently achieve a 15% energy reduction from the most recent International Energy
Conservation Code (IECC). As with the current energy efficiency building code for commercial
buildings, the stricter building code would also apply to state buildings.
Timetables, duration and stringency
Environment Illinois suggests adopting the enhanced standards in 2010. The standards could also
be improved over time to reflect technological advances.
Barriers to implementation
Meeting the enhanced energy efficiency building code standards could result in a slight increase
in upfront capital costs (1-3%), although when amortized the monthly energy cost savings would
exceed the additional costs.
Interstate Cooperation
Legislation has been introduced in Washington, DC, requiring all new commercial buildings to
be LEED certified. Normal, Illinois also currently requires LEED certification for new
commercial buildings.
Rough estimate of reductions from BAU in 2020
Note: These estimates assume the policy is implemented in isolation and do not account for
interactions and duplications between policies. Therefore, adding the reductions for all 24
recommendations together would substantially overestimate the emissions reductions from
implementing them in combination. The estimates presented here were used solely to inform the
subgroups and the ICCAG as it considered which policies should be included in the modeling
exercise. ICCAG recommendations were based on the ICFI modeling results, presented in
Section VI and Appendix H.
Projecting Environment Illinois’ estimated emission benefits in 2018 to the year 2020, shows an
emission benefit of 4.32 million metric tons. The Governor’s Energy Independence Plan
recommends adoption of a model residential energy efficiency building code. Adoption of the
most recent IECC code for residential construction would reduce emissions by an estimated 1.66
million metric tons in 2020, based on a USDOE study. Therefore, Environment Illinois’ proposal
would achieve an additional 2.66 million tons annually beyond the 1.66 million from the
Governor’s Plan by 2020.
Sources: Environment Illinois, A Blueprint for Action: Policy Options to Reduce Illinois’ Contribution to Global Warming, January 2007.
R.G. Lucas, Assessment of Impacts from Adopting the 2006 International Energy Conservation Code for Residential Buildings in Illinois, Pacific
Northwest National Laboratory, for USDOE, January 2007.
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Illinois Climate Change Advisory Group Recommendation
Policy Name: Enhanced Renewable Portfolio Standard
Sectors: Electric
Approved July 10, 2007
Note: This recommendation was partially adopted when the Governor signed into law the
Illinois Power Agency Act. The Act requires the Agency to procure a portion of the
electricity it purchases for utilities from renewable energy sources like wind, solar, and
landfill gas. The RPS ramps up from 3% of retail sales in 2008, 10% of sales by 2015,
17.5% in 2020 and 25% in 2025. The Agency, however, only procures power for the
“non competitive” customer class sectors in Illinois (generally, residential and small
commercial) reducing the impact on total electricity sales by about half. This
recommendation would expand the RPS to all customer class segments so that the
nominal 25% by 2025 standard would actually be met.
Description
The Governor’s Energy Independence Plan calls for a renewable portfolio standard that
ramps up from 3% of retail sales in 2008 to 10% of sales by 2015. Senate Bill 1184 and
House Bill 1871 would increase that standard by 1.5% per year to 25% of sales in 2025.
The ICCAG proposal would adopt this enhanced RPS.
Timetables, duration and stringency
Under the schedule proposed in SB 1184, the RPS would increase from 2% in 2008 to
10% by 2015, and then by 1.5% per year through 2025. The standard would reach 17.5%
in 2020 and 25% in 2025.
Barriers to implementation
The major barrier, currently, to rapid implementation of an RPS is the shortage of wind
power equipment. Presumably by the time the enhanced RPS kicks in, the market place
would have caught up with the demand for wind power and other renewable
technologies.
Interstate Cooperation
After an initial period of in-state renewable development, to ensure that Illinois has
access to the most cost-effective renewable energy, the state could participate in the
Midwest Renewable Energy Trading System, or other similar systems for trading
renewable energy credits.
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Estimated Renewable Generation and Emission Benefits
Year
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025

RPS

3.0%
4.0%
5.0%
6.0%
7.0%
8.0%
9.0%
10.0%
11.5%
13.0%
14.5%
16.0%
17.5%
19.0%
20.5%
22.0%
23.5%
25.0%

Renewable Generation
(MWh)
Gov's RPS Enhanced RPS
279,987
2,975,088
4,015,654
5,079,750
6,166,822
7,278,752
8,416,050
9,579,234
10,798,492
10,930,044
12,569,551
11,063,352
14,382,357
11,198,437
16,237,733
11,335,323
18,136,516
11,476,271
20,083,474
11,734,061
22,294,716
11,886,604
24,367,538
12,041,130
26,490,485
12,197,664
28,664,511
12,356,234
30,890,585

CO2 Emission Reduction
(million metric tons)
Gov's RPS
Enhanced RPS
2.2
3.0
3.8
4.7
5.6
6.5
7.4
8.4
8.5
8.6
8.7
8.8
8.9
9.1
9.3
9.4
9.5
9.6

Total

1.3
2.6
4.0
5.4
6.9
8.4
10.0
11.5
13.1
14.8

Rough estimate of reductions from BAU in 2020
Note: These estimates assume the policy is implemented in isolation and do not account
for interactions and duplications between policies. Therefore, adding the reductions for
all 24 recommendations together would substantially overestimate the emissions
reductions from implementing them in combination. The estimates presented here were
used solely to inform the subgroups and the ICCAG as it considered which policies
should be included in the modeling exercise. ICCAG recommendations were based on
the ICFI modeling results, presented in Section VI and Appendix H.
Meeting the enhanced RPS would require 20 million MWh of new renewable generation
by 2020, or about 6,500 MWs of renewable capacity (at a 35% capacity factor). Overall,
adoption of the enhanced RPS would decrease emissions of carbon dioxide by about 15.8
million metric tons annually in 2020, 6.9 million tons more than the Governor’s proposed
RPS. These benefits are based on an average emissions rate of about 1.75 pounds/kWh
from the Shaw Group study on the environmental benefits of the Governor’s Sustainable
Energy Plan, which shows that mostly generation from the less efficient coal plants will
be displaced. The Shaw study also shows that more than half of these emission reductions
would occur outside of Illinois because of the regional nature of the electric dispatch
system.
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2.2
3.0
3.8
4.7
5.6
6.5
7.4
8.4
9.8
11.3
12.7
14.3
15.8
17.6
19.2
20.9
22.7
24.4

ICCAG Recommendations with No
Dissent:
Transportation Subgroup
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Illinois Climate Change Advisory Group Recommendation
Policy Name: Low Carbon Fuels Standard
Sector: Transport
Approved July 10, 2007
Description
LCFS based on California’s proposal
Under this option, Illinois would implement a LCFS like California’s proposal, which is
described as follows:
1

“The LCFS will require fuel providers in California to ensure that the mix of fuel they
sell into the California market meet, on average, a declining standard for GHG emissions
measured in CO2equivalent gram per unit of fuel energy sold. The standard will be
2

measured on a lifecycle basis in order to include all emissions from fuel consumption
and production, including the “upstream” emissions that are major contributors to the
global warming impact of transportation fuels. In order to realize these GHG reductions
at the lowest cost and in the most consumer-responsive manner, the LCFS will utilize
market-based mechanisms to allow providers to choose how they reduce emissions while
responding to consumer demand. For example, providers may purchase and blend more
low-carbon ethanol into gasoline products, purchase credits from electric utilities
supplying low-carbon electrons to electric passenger vehicles, diversify into low-carbon
hydrogen as a product and more, including new strategies yet to be developed….
By 2020, the LCFS will produce a 10 percent reduction in the carbon content of all
passenger vehicle fuels sold in California.” http://gov.ca.gov/index.php?/fact-sheet/5155.
More information is available at
http://www.energy.ca.gov/low_carbon_fuel_standard/index.html.
1

Essentially producers, importers, refiners and blenders

Timetables
Implementation: January 1, 2010.
Barriers to implementation
• It may be difficult to accurately calculate and track carbon intensity and
reductions.
• Implementation by state agencies would require additional funds and staff.
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Rough estimate of reductions from BAU in 2020
Note: These estimates assume the policy is implemented in isolation and do not account
for interactions and duplications between policies. Therefore, adding the reductions for
all 24 recommendations together would substantially overestimate the emissions
reductions from implementing them in combination. The estimates presented here were
used solely to inform the subgroups and the ICCAG as it considered which policies
should be included in the modeling exercise. ICCAG recommendations were based on
the ICFI modeling results, presented in Section VI and Appendix H.
Projected on-road gasoline CO2 emissions, BAU, in 2020: 51.6 (0.9% annual growth
from EIA for all transportation fuels) to 57.4 MMtons CO2 (1.5% annual growth from
recent trends).
51.6 MMtons X 0.10 reduction = 5.2 MMtons reduction.
57.4 MMtons X 0.10 reduction = 5.7 MMtons reduction.
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Illinois Climate Change Advisory Group
Policy Name: Incentives for Fuel Efficient Vehicles
Sector: Transportation
Approved July 10, 2007
Description
A variety of financial incentives could be used to encourage the purchase of more fuelefficient vehicles.
• Feebates: Under this approach, vehicles with fuel economy below a certain
threshold pay an additional fee, and those with fuel economy above a threshold
receive a rebate. Research indicates that 90 to 95 percent of the fuel economy
benefits of a feebate program (which has not been adopted anywhere in the U.S.),
would come from manufacturers making more fuel efficient vehicles, rather than
the consumer response, in which consumers change the mix of purchasing
decisions within the current for-sale fleet. Manufacturers are unlikely to
substantially change their technology mix in response to a single state feebate
program.

Greene, Patterson, Singh, and Li, Feebates, Rebates and GasGuzzler Taxes: A Study of
Incentives for Increased Fuel Economy (Oakridge National Laboratory, 2004)
Connecticut estimated relatively low emissions benefits even with a high fee
component ($5000 for the lowest fuel economy vehicles).
http://ctclimatechange.com/documents/TransportationSector_CCCAP_2005.pdf
• Rebates, tax breaks, decreased registration fees or tolls: As long as supply can
keep up with demand, one would expect rebates and tax breaks, like the federal
tax credit for hybrid vehicle purchases, to increase sales of the targeted fuel
efficient vehicles. There is anecdotal evidence that the federal hybrid vehicle tax
credit has increased sales of hybrids, and Toyota is urging states to extend tax
credits as well in order to increase sales. However, we have been unable to find
research to verify this. The same can be said for lower registration fees and tolls.
It’s not clear what, if any, affect these incentives have on sales of fuel-efficient
vehicles.
• Preferential treatment for fuel efficient vehicles: Examples include permission to
drive in HOV lanes.
• Gas-Guzzler Fee/Tax: The fee/tax would need to be high to persuade

manufacturers to make more fuel-efficient vehicles and to significantly effect
vehicle sales. A federal gas-guzzler tax is currently applied to some passenger
cars but not trucks like SUVs and pick up trucks.
Straw man proposal
This proposal would increase the annual state vehicle registration fee for vehicles
between 6001 and 8000 pounds (gross vehicle weight) by $50/year. The fee is a revenue
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source to pay for the incentive described below. Research suggests a $50 annual increase
would have little or no effect on what vehicles consumers buy.
Currently all cars and trucks under 8000 pounds – from the smallest compact cars to the
largest SUVs - pay the same $78/year state registration fee. Commercial trucks with a
gross vehicle weight (GVW) between 8,001-12,000 pounds pay an annual registration fee
of $414. The heaviest trucks pay increasingly higher fees based on GVW, up to $7995
per year.
There are more than 450,000 passenger vehicles registered in Illinois with GVWs
between 6,001-8,000 pounds – what USEPA calls “heavy light trucks.” If the annual
registration fee for passenger vehicles and “B” trucks with GVWs between 6001-8000
pounds were increased by $50, the annual revenue would be approximately $22.5
million. To view the schedule of vehicle registration fees:
http://www.cyberdriveillinois.com/publications/pdf_publications/vsd52212.pdf.
The subgroup may want to consider exemptions for vehicles required for business
purposes, e.g., farm trucks. At the same time, the federal tax code favors SUVs and
pickups used by businesses compared to passenger vehicles under 6000 pounds GVW,
according to the Congressional Research Service (CRS). “Tax Preferences for Sport
Utility Vehicles (SUVs): Current Law and Legislative Initiatives in the 109th Congress.”
April 2006.
http://www.cnie.org/nle/crsreports/06may/RL32173.pdf
According to CRS: “Under current tax law, the depreciation of passenger cars is treated
less generously than that of light trucks (including many SUVs). Passenger cars, which
are defined as motor vehicles weighing 6,000 pounds or less, are considered so-called
listed roperty — and thus subject to annual limits on depreciation allowances. By
contrast, light trucks, which are defined as motor vehicles weighing more than 6,000
pounds (with some exceptions), are generally depreciated under a different and more
favorable set of rules. For example, SUVs considered light trucks are eligible for a
maximum expensing allowance of $25,000 in the 2005 tax year, but the maximum
first-year depreciation allowance in the same year for a passenger car under IRC
section 280F is $2,960. As a result, a business taxpayer can realize a greater reduction in
the after-tax cost of a vehicle by purchasing a heavy-duty SUV instead of a passenger car
of comparable value. The federal tax code also encourages the purchase of heavy-duty
SUVs by excluding them from the gas guzzler excise tax. The tax is levied on domestic
sales of new automobiles with relatively poor fuel economy ratings. It is paid by
manufacturers and importers. All light trucks, including all SUVs, are exempt from
the tax.”
The money would be used to provide a $750 rebate for the purchase of the most fuelefficient vehicles available. Eligible vehicles would have a USEPA average fuel
efficiency rating of at least 35 mpg or would use advanced technologies (e.g., hybrid
electric) that increase fuel economy by at least 30% compared to the comparable internal
combustion engine model. The mpg criterion should be designed to increase as CAFÉ
increases. $22.5 million would provide roughly 30,000 rebates. The Transportation
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Subgroup should consider whether these funds should also be used for other
transportation projects that reduce GHG emissions, e.g., transit, bicycling and pedestrian
projects.
Timetables, duration and stringency
Institute fee increase 2009.
Spend funds beginning 2010.
Rough estimate of reductions from BAU in 2020
Note: These estimates assume the policy is implemented in isolation and do not account
for interactions and duplications between policies. Therefore, adding the reductions for
all 24 recommendations together would substantially overestimate the emissions
reductions from implementing them in combination. The estimates presented here were
used solely to inform the subgroups and the ICCAG as it considered which policies
should be included in the modeling exercise. ICCAG recommendations were based on
the ICFI modeling results, presented in Section VI and Appendix H.
We will attempt to model this policy with the Energy 2020 model. In the meantime,
assume that one metric ton of GHGs can be reduced for between $5 and $15.
$22.5 million @ $5/ton = 4.5 MMtons CO2e reduced.
$22.5 million @ $15/ton = 1.5 MM tons CO2e reduced
Written Comments

Ford Motor Company
• Ford supports incentives for fuel efficient vehicles. Feebates however, penalize
and disadvantage certain vehicles and customers. For example, IL farmers, large
families, and other small business owners who use pick up trucks and larger
vehicles during their day to day operations would be disadvantaged by this kind
of policy.
• As an alternative, the state could place a fee bate on non-low carbon fuels and
set up a fund with the money collected to offset the higher cost of E85. Increasing
the use of E85 could have a larger impact on GHG reductions.
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Illinois Climate Change Advisory Group Recommendation
Policy Name: Passenger and freight rail upgrades
Sector: Transportation
Approved July 10, 2007
Description
This straw proposal consists of two components 1) fully fund and implement passenger
rail upgrades and service restoration throughout the state 2) fully fund and implement the
CREATE freight rail improvement program.
Passenger rail upgrades
In this straw proposal, significant increases in funding and investment would be directed
over the next five years to achieve the following:
• Complete all necessary upgrades to allow for 110mph high speed rail service
between Chicago and St. Louis. This would reduce total trip time between these
cities from 5.5 hours today to as little as 4 hours thus making rail faster than
driving and competitive with flying.
• Increase ridership on existing Chicago-Downstate rail lines through investments
in new equipment. By replacing aging locomotives and rail cars with ten new
diesel trainsets, trip reliability and comfort would be vastly improved on these
lines.
• Upgrade and streamline rail capacity on existing rail lines to reduce trip times
between Chicago and Downstate. These upgrades would reduce trip times to
make rail service more competitive with driving.
• Restore service from Chicago to Rockford, the Quad Cities, Decatur, and Peoria.
These cities are four of the state’s ten most populous metropolitan areas, but none
has enjoyed train service for more than 20 years. Rail service will reduce vehicle
miles traveled in these corridors and GHGs as well.
Freight rail upgrades
This straw proposal would also fully fund and implement the Chicago Region
Environmental and Transportation Efficiency Program (CREATE). The program will
enhance passenger rails service while also reducing emissions from idle freight trains and
automobiles throughout the Chicago area by focusing rail traffic on five rail corridors.
CREATE improvements would include:
• 25 new roadway overpasses or underpasses at locations where auto and
pedestrian traffic currently crosses railroad tracks at grade level
• 6 new rail overpasses or underpasses to separate passenger and freight train
tracks
• Viaduct improvements
• Grade crossing safety enhancements
• Extensive upgrades of tracks, switches and signal systems
The existing freight rail network’s at-grade rail crossings diminish the reliability,
capacity, and growth capabilities of commuter and intercity passenger rail lines,
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especially on the south and southwest parts of the Chicago region. CREATE’s proposed
rail-over-rail grade separations will enable service to be added to these lines, improving
reliability and reducing travel times. Proposed grade crossing improvements and rail/rail
and rail/road grade separations also will improve safety.
Timetables, duration and stringency
January 1, 2011. High speed rail service upgrades are complete between Chicago and St.
Louis.
January 1 2013. All other capital improvements are implemented.
Barriers to implementation
Additional resources will be required to complete upgrades and to purchase and maintain
new equipment.
Note: These estimates assume the policy is implemented in isolation and do not account
for interactions and duplications between policies. Therefore, adding the reductions for
each policy together would substantially overestimate the emissions reductions from
implementing them in combination. These estimates were used solely to inform the
subgroups and the ICCAG as it considered which policies should be included in the
modeling exercise. The ICCAG process relied on the ICFI modeling results, presented in
Section VI and Appendix H.
Rough estimate of reductions from BAU in 2020
Note: Relevant data needed for the calculation of emissions benefits from the CREATE
program were not available for inclusion in this straw proposal. GHG reductions are
likely to be significant and will be presented at the next subgroup call. GHG reductions
from passenger rail improvements are presented below:
Note: These estimates assume the policy is implemented in isolation and do not account
for interactions and duplications between policies. Therefore, adding the reductions for
all 24 recommendations together would substantially overestimate the emissions
reductions from implementing them in combination. The estimates presented here were
used solely to inform the subgroups and the ICCAG as it considered which policies
should be included in the modeling exercise. ICCAG recommendations were based on
the ICFI modeling results, presented in Section VI and Appendix H.
Based on results from similar capital improvements implemented in California, ELPC
estimates that ridership would increase to 1,471,680 on existing lines from the passenger
rail upgrade component of this recommendation assuming an overall 50 percent train load
factor. This is a total increase in ridership 900,000 from current levels.
Assume that all new passengers would otherwise drive this route and that the total
increase in ridership would translate into:
• 360,000 new passengers between Chicago and St. Louis
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• 315,000 new passengers between Chicago and Carbondale
• 225,000 new passengers between Chicago and Quincy
Assume that no additional rain trips are made to meet this new demand but instead, more
train cars are added to existing scheduled trips.
Using common emissions factors and estimate trip lengths from Amtrak, total annual
estimated GHG emissions from rail service on these lines would be: 31,980 metric tons.
Also assume that if each of these passengers drove, each car would carry 1.2 passengers.
Using driving distances from google maps, a fleet average fuel economy of 20.8 mpg
(from IDOT) a CO2 emissions factor of 19.6 lb./gal. (from EIA) total emissions avoided
by these rail upgrades based on the number of passengers presented above would be:
59,549 metric tons.
Thus the total emissions reduction in 2020 is the annual emissions from displaced car
trips minus the annual emissions from new rail service:
59,549 metric tons – 31,980 metric tons = 27,569 metric tons.
Restoration of service from Chicago to Rockford, the Quad Cities, Decatur, and Peoria
and all other upgrades.
The net GHG reduction on the Carbondale line is used as a proxy for achievable GHG
reductions from restored service to these four cities. This net GHG reduction is
approximately 13,594 metric tons annually.
However, over time these reductions are assumed to double by 2020 as these cities have
much higher populations than Carbondale. It is also assumed that each rail line will
provide 2 round trips per day in 2020. It is important to note that rail GHG emissions do
not increase as additional cars are added. Based on these assumptions each restored
service line will achieve twice the emissions reductions of the current Carbondale service
expansion in 2020.
13,594 X 2 = 27,188 tonnes CO2
27,188 tonnes CO2 X 4 (restored rail lines) = 108,752 tonnes CO2
Therefore total reductions from the passenger rail component of this straw proposal are:
27,569 tonnes CO2 + 108,752 tonnes = 136,321 tonnes
Table 1. Comparison of
Illinois City Populations
City
Population
Carbondale
24,806
Decatur
77,836
Peoria
112,936
Quad Cities
81,594
Rockford
150,115
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Illinois Climate Change Advisory Group Recommendation
Policy Name: Fuel efficiency and/or low carbon fuel requirements
for government vehicles.
Sector: Transportation
Approved July 10, 2007
Description
Illinois law requires the state to purchase FFVs and hybrids unless it is not feasible. This
proposal would apply the same requirement to local government vehicles in Illinois as
well, and hybrid vehicles must be “full” hybrids, not “mild” hybrids.
Rough estimate of reductions from BAU in 2020
Note: These estimates assume the policy is implemented in isolation and do not account
for interactions and duplications between policies. Therefore, adding the reductions for
all 24 recommendations together would substantially overestimate the emissions
reductions from implementing them in combination. The estimates presented here were
used solely to inform the subgroups and the ICCAG as it considered which policies
should be included in the modeling exercise. ICCAG recommendations were based on
the ICFI modeling results, presented in Section VI and Appendix H.
Illinois CMS projects that of the 12,000 total vehicles in the state fleet by 2015, the
number of hybrids and FFVs will change as follows:
1200 more hybrids in the state fleet by 2015 (cars and light trucks)
Assume non-hybrids avg mpg = 24
Assume hybrids avg. mpg = 38
1200 gas vehicles @ 18000 miles each per year @ 24 mpg = 900,000 gallons
1200 hybrid vehicles @ 18000 miles each per year @ 38 mpg = 568,421 gallons
Savings = 331,579 gallons/year
331,579 gallons X 19.4 pounds CO2/gallon = 2924 metric tons reduced in 2015 from
hybrids.
6000 more FFVs in the state fleet by 2015.
Assume a 21% GHG benefit for ethanol.
Assume 50% of the FFV miles will be on E85, rather than regular gas, by 2015.
6000 non-FFVs X 18,000 miles per year @ 24 mpg = 4.5 million gallons.
Replacement with 6000 FFVs running 50% of the time with E85 (assume 80% avg.
ethanol):
4.5 million gallons X 0.80 X 0.5 = 1.8 million gallons of ethanol replacing gasoline.
1.8 million gallons X 19.4 pounds CO2/gallon X 0.21 ethanol carbon benefits = 3333
metric tons reduced in 2015 from FFVS.
Total 2015 CO2 reductions from state fleet improvements: 2924 + 3333=6257 metric
tons.
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Assume that local governments can achieve proportional reductions in their fleets by
2015. Reductions from the state fleet = 6257 metric tons in 2015/12,000 vehicles = 0.5
metric tons/vehicle in 2015.
Assume 154,000* local government fleet vehicles in Illinois X 0.5 tons reduced
/vehicle = 77,000 metric tons CO2 reduced in 2015.
*Sec. of State’s office: Number of “M” Plated vehicles (municipal, county, park district,
etc.). This may omit some government vehicles.
Written Comments
Ford Motor Company
Not all hybrids are created equal. As manufacturers produce mild and full hybrids, the
fuel savings in this category could be substantially different. While a full hybrid will
result in the greatest fuel savings, fleets will soon have numerous mild hybrid options.
Any state policy in this area should distinguish between the technologies.
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Illinois Climate Change Advisory Group
Policy Name: Implement smart growth initiatives and expansion of mass transit
Sector: Transportation
Approved July 10, 2007
Affected sectors, subsectors or entities
For example:
Sector:
Transportation
Subsector:
Multi-mode
Entities:
Government planning and mass transit agencies
Description
This straw proposal consists of two components: 1) Expansion of mass transit in
Northeastern Illinois and in urban centers across the state, 2) Implementation of planning
policies to facilitate smart growth and restrain urban sprawl.
Mass transit expansion
This straw proposal would fully implement maintenance and service enhancement
measures proposed in the joint report by RTA, CTA, PACE and Metra entitled “Moving
Beyond Congestion.” 1 These measures include:
x
x
x
x

Replacing aging trains and buses.
Improve and maintain rail ties, bridges, viaducts, signals and safety equipment.
Provide faster and more frequent service on all bus and rail lines, especially on
weekends and non-peak hours.
Enhance suburb to suburb transit service and improve reverse commuter routes.

In addition, new transit projects currently proposed or in the design phase would be fully
implemented by 2020. These include:
x
x
x
x
x
x
x

1

The CTA Circle Line connecting existing transit stations along the edge of central
Chicago.
Expansion of existing CTA lines including the Red, Orange and Yellow lines.
New transit service on the proposed Ogden/Carroll St. transitway extending
westward from the Navy Pier and connecting several existing transit stations.
Construction of the Suburban STAR Line connecting dozens of large suburban
communities between Joliet and O’Hare International Airport.
Extension of several Metra commuter rail lines including: the Northwest Line,
BNSF Line and Electric District.
Creation of a new Metra line to serve Chicago’s Southeastern suburbs.
Construction of two Bus Rapid Transit lines in the PACE transit network along
Cermak Road and Golf Road.

See: http://movingbeyondcongestion.org/
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Together these improvements will reduce trip times for passengers and stimulate mode
switching away from personal automobiles to mass transit. This will reduce traffic
congestion, air pollution and GHGs while also providing new locations for smart growth
and transit oriented development.
Implementation of urban planning policies that stimulate smart growth
This straw proposal would implement new urban planning guidelines across the state that
restrain urban sprawl and redirect development towards urban centers. This would
reduce the need for highway driving and create more compact, walkable communities.
These guidelines would be funded and implemented through the following measures:
1. Implement a state development impact fee that would be limited to certain fast
growing areas. This fee would be variable depending on the type and location of the
development. This measure is designed to capture the state's full costs of accommodating
"sprawl."
2. Mandate a limit on the installation of impervious surfaces in certain fast growing areas.
This would encourage denser development while also protecting water quality.
3. Use the revenue from the development impact fee presented above along with 1
percent of the Hotel Operators Tax to fully fund and expand the existing (but currently
unfunded) Illinois Local Planning Fund. This measure is derived from IL HR 2473,
currently under consideration.
4. Apply criteria to the Local Planning Fund application that if met, would provide higher
consideration of applications and higher maximum levels of planning grants. These
criteria would require applications to create plans that encourage smart growth. See
appendix for Wisconsin’s 14 criteria that encourage such local plans.
5. Allow IDCEO to issue grants to developments that are consistent with the LEED for
Neighborhood Development (LEED-ND) standards of the U.S. Green Building Council.
LEED-ND certification guarantees neighborhoods adhere to the core principles of
sensible growth: a range of housing types near jobs and services, walkable and bikefriendly communities, access to open space and transit, appreciating property values and
economic viability for a markedly improved quality of life. This measure is derived from
IL SB 135, currently under consideration.
It is important to note that this type of policy proposal while achieving modest emission
reductions in the near-term, can catalyze large and dramatic reductions in future years out
to 2050. This is due to shifts in development patterns through expanded transit and
transit oriented development that have mild effects in early years but much larger impacts
over time. Thus, far greater gains in GHG reductions are likely possible post-2020
through this policy option.
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Rough estimate of reductions from BAU in 2020
Note: These estimates assume the policy is implemented in isolation and do not account
for interactions and duplications between policies. Therefore, adding the reductions for
all 24 recommendations together would substantially overestimate the emissions
reductions from implementing them in combination. The estimates presented here were
used solely to inform the subgroups and the ICCAG as it considered which policies
should be included in the modeling exercise. ICCAG recommendations were based on
the ICFI modeling results, presented in Section VI and Appendix H.
Rough calculations of mass transit improvements and expansion:
According to calculations provided to the ICCAG by the RTA and CTA estimate GHG
reductions from the implementation of mass transit improvements are between 0.78 MM
tons to 1.51 MM tons CO2
Rough calculations for smart growth planning measures:
According to the Northeastern Illinois Planning Commission, 521,000 people with an
average density of about 22 persons per acre could live in 40,000 acres of transit oriented
developments (TODs) in Metro Chicago by 2020. The average density in Metro Chicago
is currently about 11 persons per acre.
http://chicagoareaplanning.org/snapshot/regional_snapshot_final_web.pdf
Therefore, the TOD adds roughly 11 people per acre on top of the 11 that would be
expected. Out of the 521,000 people NIPC estimates could be in the TODs, half (11 out
of 22) or 260,000 would live in the TODs who would not under a BAU scenario.
http://www.nipc.org/planning/pdf/nipc_transit.pdf
Illinois – people per household: 2.63
http://quickfacts.census.gov/qfd/states/17000.html
According to the Denver Regional Council of Governments, TODs can reduce rates of
greenhouse gas emissions by 2.5 to 3.7 short tons per year for each household.
http://www.drcog.org/index.cfm?page=LearnaboutTOD
260,000/2.63= 98,859 households X 2.5 short tons GHGs reduce per
household/year=247,148 short tons per year
260,000/2.63= 98,859 households X 3.7 short tons GHGs reduce per
household/year=365,778 short tons per year
Although rail transit is virtually non-existent anywhere else in Illinois, it could be added
in the future, and TODs can happen around bus transit hubs. Metro Chicago comprised
roughly ¾ of the state’s population. Assume another 15% of the population could take
advantage of TODs. Using the same assumptions for metro Chicago = 52,000 people =
49,494 to 73,155 short tons per year.

177

Illinois statewide totals: 296,642 - 438,993 short tons per year
Short tons are then converted to metric tons by dividing the totals by 1.102 presenting a
range for state wide total reductions in 2020 of:
269,185 to 398,360 metric tons
Note these calculations only cover the TOD portion of this proposal, additional
reductions would likely be achieved through increased access to transit and the expansion
of current and construction of new transit systems.
Timetables, duration and stringency
By 2008 new planning guidelines are in place, existing transit projects are completed and
new projects are in the planning phase.
By 2015 and after the majority of new development statewide is taking place in urban
centers as opposed to suburbs and that transit options are well on their way to a dramatic
expansion.
Barriers to implementation
Additional resources will be required to expand and maintain mass transit networks
statewide.
Also, new planning mandates would need to be imposed on urban planning agencies.
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Appendix
Listed below are Wisconsin’s fourteen local comprehensive planning goals. The more planning
applicants can demonstrate a commitment to these goals, the greater the chance of grant funding.
For more information see: http://www.doa.state.wi.us/docs_view2.asp?docid=5963

1. Promotion of the redevelopment of lands with existing infrastructure and public
services and the maintenance and rehabilitation of existing residential, commercial and
industrial structures.
2. Encouragement of neighborhood designs that support a range of transportation choices.
3. Protection of natural areas, including wetlands, wildlife habitats, lakes, woodlands,
open spaces, and groundwater resources.
4. Protection of economically productive areas, including farmland and forests.
5. Encouragement of land uses, densities and regulations that promote efficient
development patterns and relatively low municipal, state governmental and utility costs.
6. Preservation of cultural, historic and archaeological sites.
7. Encouragement of coordination and cooperation among nearby units of government.
8. Building of community identity by revitalizing main streets and enforcing design
standards.
9. Providing an adequate supply of affordable housing for individuals of all income levels
throughout each community.
10. Providing adequate infrastructure and public services and an adequate supply of
developable land to meet existing and future market demand for residential, commercial
and industrial uses.
11. Promoting the expansion or stabilization of the current economic base and the
creation of a range of employment opportunities at the state, regional and local levels.
12. Balancing individual property rights with community interests and goals.
13. Planning and development of land uses that create or preserve varied and unique
urban and rural communities.
14. Providing an integrated, efficient and economical transportation system that affords
mobility, convenience and safety and that meets the needs of all citizens, including
transit–dependent and disabled citizens.
Comments by CCAG members:
From Al Larson, Mayor of Schaumburg.
On the STAR Line:
The Suburban Transit Access Route (STAR Line) is a widely supported rail initiative
that will address urban sprawl while encouraging economic growth in over 100
communities in northeastern Illinois along the proposed route. The 55-mile route,
connecting Joliet to O’Hare International Airport will use the dedicated transportation
corridors of the EJ & E and I-90, connecting in Hoffman Estates at Prairie Stone. This
first of its kind suburban to suburban commuter rail has already spurred many of the
communities along its route to revisit their zoning and land use plans to include transit
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orientated development (TOD). This rebirth in walkable communities is occurring in
areas that are currently underserved and lagging in their ability to meet the demand curve
in transportation as a result of growth in population, employment and households. The
STAR Line will give nearly 1.2 million employees an alternative to driving as well as
provide a transportation option to nearly 1.6 million residents who live in areas of high
traffic congestion.
Forecasted population, household and employment growth for the northeastern Illinois
Region is projected to increase by 12%, households by 16% and employment by 22%.
By linking nearly 100 communities in the southwest, west and northwest suburban
regions of northeastern Illinois, the STAR Line fills a critical void for inter suburban
commuter rail service that will complement the existing suburban to city model.
The higher density provided in the transit orientated development’s (TOD’s) that will
emerge around the proposed stations will attract those employers who wish to capitalize
on the greater access to our region’s labor pool. The entire region will benefit from fewer
cars on the road as emissions are lowered and traffic congestion is mitigated.
Additionally, the service corridor of the STAR Line will integrate areas that are already
populated in the region. Areas with major hospitals, colleges and universities, and
business and employment centers will benefit including key job centers along this
corridor.
Currently, one out of five people in the region live within five miles of the proposed
STAR Line and one-fourth of the region’s jobs are in this area as well. The STAR Line
is critical to the future of this region and to keeping the business environment strong.

STAR Line Benefits
The proposed STAR Line is studying the use of Diesel Multiple Units or DMU’s. These
90 to 100 passenger vehicles are an exciting new transit technology that provides
improved fuel efficiency, better acceleration and greater flexibility compared to
traditional commuter rail operations.
Annual benefits commencing upon project completion in 2020
Air Pollutions
x 158 fewer tons of volatile organic compounds emissions
x 231 fewer tons of nitrogen oxide emissions
x 1,300 fewer tons of carbon monoxide emissions
x $1.25 million in public health savings from reduced emissions
Energy
x 13.1 million gallons of fuel saved
x $20.9 million savings for drivers
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Congestion Mitigation
x 188 million fewer vehicle miles traveled
x $12.6 million in savings due to highway congestion cost avoidance
Travel Times
x 880,000 hours saved
x $11.9 million in savings to Metra passengers and drivers
Safety
x 759 auto accidents eliminated
x $8.5 million saved in avoided costs
Regional Planning Efforts
Through the Regional Planning Act of 2005, the Chicago Metropolitan Agency for
Planning (CMAP) was formed by merging Northeastern Illinois Planning Commission
(NIPC) and the Chicago Area Transportation Study (CATS). Bringing the business
community to the planning table is an important CMAP initiative. Like others in the
region, business leaders are frustrated by traffic snarls, the lack of affordable housing and
other factors that erode our economic competitiveness. Too often, those voices have not
been heard in the debate over how to shape growth through land-use planning and
transportation.
The STAR Line Business Alliance is a group of concerned corporate citizens who have
experienced the effects of increasing highway congestion on their ability to do business
in the Chicago region. This group of citizens came together to help build support for this
important transportation initiative. The STAR Line Business Alliance includes
representatives from many corporate citizens along the route including: Arlington Park,
Carol Stream Chamber of Commerce, Chicagoland Chamber of Commerce, DuPage
Airport Authority, Elk Grove Chamber of Commerce, Greater Aurora, Greater O’Hare
Assoc. of Industry & Commerce, Greater Woodfield Conv. & Visitors Bureau, Harper
College, IKEA, Jackson Moving & Storage, Metropolitan Planning Council, Motorola,
Naperville Area Chamber of Commerce, Northwest Municipal Conference, NSACI,
Prairie Stone, Roosevelt University, Schaumburg Business Association, Sears Centre,
Siemens, St. Alexius Medical Center, Walgreens Co. and Woodfield Mall to name a few.
In February, 2007, CMAP, published a Regional Snapshot for the seven counties they
serve. This document states that jobs and prosperity literally depend on the success at
guiding growth in ways that preserve overall quality of life. Getting there requires a
collaborative effort in which communities, including residents, local officials, advocacy
groups, business leaders, and other stakeholders, come together to focus on the long-term
goals they have in common rather than on the short-term factors that might separate
them. Because globalization brings many opportunities and challenges, the region as a
whole needs to compete as an integrated unit whenever possible. Neighbors may
compete to attract investment in the global economy, but urban and suburban
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communities must act as members of the same team because their futures and fortunes
are intertwined
The STAR Line project represents a cooperative effort of 100 communities and several
transit service boards to create planned regional growth patterns through expanded transit
and transit orientated development with the goal of reducing current and projected
congestion.

Proposed STAR Line Route and Stations

Comments on Policy #17: Implement smart growth
initiatives and expansion of mass transit
by the

Regional Transportation Authority
and the

Chicago Transit Authority
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The RTA, in partnership with the CTA, Metra and Pace has completed the Moving
Beyond Congestion (MBC) Project, the first phase of an ongoing comprehensive regional
strategic planning effort. One of MBC’s goals is to provide a public transportation
system that protects the environment and supports the livability and economic vitality of
the northeastern Illinois region. This goal is consistent with Governor Blagojevich’s
initiative under Executive Order 2006-11 which created the Illinois Climate Change
Advisory Group to consider and recommend policies and strategies to reduce greenhouse
gas (GHG) emissions in Illinois.
The RTA and CTA submit this written comment to raise the level of awareness of transit
in general and MBC in particular, as a highly-effective tool for achieving the Governor’s
goal of reducing GHG emissions. The following comments focuses on the proposed
Policy #17: Implementing smart growth initiatives and expansion of mass transit. The
comments seek to address the following items:
Provide corrected and additional data on the environmental benefits of implementing
MBC.
Point out the congestion reduction benefits of transit compared to other strategies.
Outline the benefits of short-term transit enhancements (i.e. faster/more frequent service - the third bullet point under 'Mass Transit Expansion' in the latest straw proposal) along
with long-term transit expansion projects that are more aligned with timeframes needed
for land use changes
Emphasize that the baseline conditions will change if MBC operating program is not
funded.
Environmental Benefits of Public Transit
Climate change is a global issue with local impacts – and transit is one of the most
effective ways to combat its impact in the northeastern Illinois region. By providing
public transportation, the RTA and its operating agencies CTA, Metra and Pace are
helping Chicago-area residents do their part in mitigating global warming. The typical
public transit rider consumes on average one half of the oil consumed by an automobile
rider. It is estimated that the current public transit in northeastern Illinois cuts gas usage
by 150 million gallons. With one gallon of gas producing 20 pounds of carbon dioxide
(CO2), that means there are 3 billion fewer pounds of CO2 in our atmosphere each year
because of public transit.
Additionally, by reducing criteria pollutants public transportation is helping the
northeastern Illinois region meet the national air quality standards. Public transportation
produces 95 percent less carbon monoxide (CO), 90 percent less in volatile organic
compounds (VOCs), and about half as much carbon dioxide (CO2) and nitrogen oxide
(NOx), per passenger mile, as private vehicles. This means fewer children with asthma
and other breathing problems. It means fewer seniors with respiratory conditions. It
means clearer skies and safer and healthier communities.
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MBC VMT Reduction and Emission Reduction Estimates
Moving Beyond Congestion is a five-year plan to maintain, enhance and expand our
transit system to meet the transportation demands of changing urban neighborhoods and
growing suburban communities. The plan has identified the need for $10 billion in
additional capital funds and an ongoing, annual need for $400 million in operating funds.
The RTA estimates that a total of 1,858 million vehicle miles traveled would be reduced
by 2020 as compared to Business as Usual (BAU). This is estimated from the following:
635 million mile of automobile vehicle miles traveled (VMT) will be reduced from the
implementation of the MBC capital program
1,223 million miles of auto VMT will not occur if the MBC operating program is funded
Using the fuel economy average for new U.S. passenger vehicles, the total CO2
reductions from MBC are as follows:
1,858 million miles (VMT savings from implementation of MBC operating and capital
programs) / 21 miles per gallon = 88,476,190 gallons of gasoline
(88,476,190 gallons of gasoline X 8.8 kg CO2 per gallon) / 1,000 kg/metric ton =
778,590 tonnes of CO2
Chicago Metropolis 2020, in partnership with the RTA, is utilizing quantitative models to
estimate the benefits of MBC operating and capital funding scenarios for the surface
transportation system and the resulting economic benefits for businesses and residents.
The consulting team and modeling tools used for The Metropolis Plan: Choices for the
Chicago Region (2003) and The Metropolis Freight Plan: Delivering the Goods (2004) is
being used. The Metropolis Transportation Model that was developed for those plans
was used to quantify transportation results in terms of travel times and other performance
indicators. A regional economic model was then applied to estimate the impact of those
transportation results on household disposable income, business production, income,
sales, and jobs. The preliminary results of the modeling indicate that over 1 billion
vehicle miles traveled and over 125 million hours spent traveling would be reduced
annually by 2020 if both the MBC capital and operating programs are implemented.
The impacts of combining the MBC program with supportive land use changes are even
larger.
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ICCAG Recommendations with No
Dissent:
Commercial, Industrial and
Agriculture Subgroup
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Illinois Climate Change Advisory Group Recommendation
Policy Name: Increase Traditional Recycling Diversion Rate with Municipal Goals and by
Stimulating Demand for Recycled Materials
Sectors: Multi-sector
Approved July 10, 2007
Description
Summary: Increase recycling diversion goal from 25% to 50%, and significantly increase
market development incentives to encourage recycled-feedstock paper producers to locate in
Illinois.
Annually diverting additional volumes of relatively easy to recycle material (aluminum and steel
cans, plastics, cardboard, magazines and “junk mail, newspaper, office paper and phonebooks,
and electronic scrap) from being landfilled in Illinois would result in important environmental
benefits, including reduced greenhouse gas emissions. Recycling and composting reduce
greenhouse gas by (1) decreasing the energy needed to make products from raw materials, (2)
reducing emissions from incinerators and landfills and (3) slowing the harvest of trees, thereby
maintaining the carbon dioxide storage benefit provided by forests.
Of these three types of carbon reductions associated with recycling, however, the reductions
associated with decreasing energy needed to make products from raw materials are assumed to
account for the overwhelming majority. Note therefore that the overwhelming majority of such
carbon reductions would not occur in Illinois, so if recycling measures were to be taken as a part
of a climate change action plan, reductions occurring outside of Illinois would need to be
accounted for.
Evaluation of secondary material markets indicates the desirability of increased market
development for industries using recycled feedstocks within Illinois. According to the
American Forest and Paper Association (2007), 32% of all paper recovered in the U.S. is
exported, with 16% going to China—and with Chinese exports growing rapidly. Emissions
reductions related to recycling in China might arguably need to be reduced due to offsetting
emissions related to shipping. Furthermore, Illinois clearly foregoes the economic development
benefits of the reprocessing industries when such feedstocks are exported.
Carbon emissions reductions resulting from recycling vary widely depending on feedstocks—
from 3.7 MTCE per ton of aluminum to approximately 0.85 MTCE for paper/cardboard to
0.45MTCE for plastics to 0.08 for glass (according to US EPA WARM model). Of those, tons
of paper/cardboard are available (not currently recycled) on a dramatically larger scale. Paper
and Cardboard, along with metals, are therefore the most attractive targets.
The Illinois Solid Waste Planning and Recycling Act (415 ILCS 15/1, et. seq.) requires all
Counties and the City of Chicago to develop comprehensive solid waste management plans. The
law also stipulates that these plans must be approved by the Illinois EPA and must be updated
every five years. Each plan must include provisions for the implementation of a recycling
program designed to recycle 25 percent of the municipal waste generated in their jurisdiction.
As an impetus to encouraging greater recycling in Illinois, this 25 percent goal could be
increased a 50 percent recycling target for Illinois. A revised recycling goal could be ratcheted186

up to different levels until finally reaching the 50 percent level. For example, it might be
structured like this: 30% by 2010; 40% by 2012; and 50% by 2017.
Increased incentives would compliment the new statutory goals. Based on DCEO’s prior
experience with incentives for “both sides” of fiber recycling, i.e., for collection and processing
as well as for market development for those collected feedstocks, DCEO’s current financial
resources are adequate to meet the 50% goal in terms of collection and processing but
significantly inadequate to meet the goals in terms of market development. Based on the cost of
past awards for the fiber sector, DCEO estimates an average cost of $100/ton for
paper/cardboard market development activities. With a foreseen increase of 622,000 tons of
fiber for which to develop markets, $62M of additional resources would be necessary over the
next ten years.
Market development incentives would only be necessary in the fiber sector. The continued
development of the recycling collection and processing infrastructure in the state necessitated by
the higher diversion goal and by the new fiber markets would also succeed in capturing higher
levels of metals (and other feedstocks) without the need for new incentive dollars for those areas.
Stimulation of recycled material markets removes ambiguities regarding the fate of recycled
material and ensures that the desired impact on carbon footprint is achieved. In addition, it has a
positive impact on the Illinois economy by providing new jobs and investments within the state,
as opposed to out-of-state or foreign economies.
Modeling Assumptions: Assume current recycling rate is 25% and goal is 50% structured in
increments (e.g.: 30% by 2010, 40% by 2012, and 50% by 2017); assume $100/ton for
paper/cardboard market development activities; assume potential increase of 622,000 tons of
fiber for which to develop markets = $62M additional resources over the next ten years.
Barriers to Implementation
Local governments would need to be involved in increasing the state’s 25% recycling goal.
Funding for the new incentives would need to be identified.
Some existing manufacturers of paper products will need to modify their processes to take
advantage of these incentives; others would need to be attracted to the state. Capital investment
will be required from private industry to increase recycled fiber plants.
The quality of data regarding the current solid waste and recycling baselines in Illinois is
problematic. Recycling businesses are under no specific requirement to be registered in Illinois
and are not mandated to report the results of their activities. Data reported to the IEPA by
municipalities is not verified, and serious concerns have been raised about the quality of data
from some municipalities (including Chicago).
Timetables, duration and stringency
These incentives should be made available immediately.
Interstate Cooperation
N/A, though carbon reductions (source reductions) occurring in other states as a result of
increased recycling diversion in Illinois would need to be accounted for.
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Rough Estimate of reductions from BAU in 2020
Note: These estimates assume the policy is implemented in isolation and do not account for
interactions and duplications between policies. Therefore, adding the reductions for all 24
recommendations together would substantially overestimate the emissions reductions from
implementing them in combination. The estimates presented here were used solely to inform the
subgroups and the ICCAG as it considered which policies should be included in the modeling
exercise. ICCAG recommendations were based on the ICFI modeling results, presented in
Section VI and Appendix H.
Extrapolating from national waste generation figures published in the Federal EPA’s most
current (2003) Waste Generation and Diversion Study, it was assumed that a total of
approximately 3.8 million tons of selected discarded material (aluminum and steel cans,
cardboard, magazines and “junk mail, newspaper, office paper and phonebooks) is generated in
Illinois each year. Assuming a current 25% recycling rate reveals that 665,000 tons of this
material is recycled annually. Doubling the recycling rate for these materials to 50% would
divert a total of about 1.33 million tons of material, thus (based on the WARM model below)
reducing greenhouse gas emissions by approximately 2.66 MMtons of carbon dioxide
equivalents a year.
These benefit estimates were generated by using the Federal EPA’s Waste Reduction Model
(WARM). WARM was created by the U.S. Environmental Protection Agency (EPA) to help
local solid waste planners estimate greenhouse gas (GHG) emission reductions from several
different waste management practices. Although this tool was not designed for multi-state solid
waste management decisions, providing recycling destinations in Illinois will make the model’s
results more realistic. WARM calculates GHG emissions for baseline and alternative waste
management practices, including source reduction, recycling, combustion, composting, and
landfilling. The model calculates emissions in metric tons of carbon equivalent (MMTCE) and
metric tons of carbon dioxide equivalent (MMT CO2E) across a wide range of material types
commonly found in municipal solid waste (MSW). The specific factors used to generate our
estimates are discussed on the Federal EPA’s website at:
http://www.epa.gov/climatechange/wycd/waste/calculators/Warm_home.html
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Illinois Climate Change Advisory Group Recommendation
Policy Name: Encourage and require reductions in emissions of high GWP gases
Sectors: Commercial and Industrial
Approved July 10, 2007
Description
Hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), sulfur hexafluoride (SF ) and nitrous
6

oxide (N O) are potent greenhouse gases, and some persist in the environment for thousands of
2

years. These gases, referred to as high global warming potential gases (high GWPs), are from
140-23,900 times more potent than CO in terms of their capabilities to trap heat in the
2

atmosphere over a 100-year period. Also, because they remain in the atmosphere almost
indefinitely, concentrations of these gases will increase as long as emissions continue.
http://www.epa.gov/highgwp/index.html.
This policy proposal assumes the following:
• Mandatory reporting for stationary sources of high GWP gases beginning January 2009.
• Emissions limits for new and existing large stationary sources beginning 2010. Reductions
of other GHG gases can count towards the goal unless they are required by another
law/regulation.
• Early reductions by affected sources count towards reduction goals.
• Technical assistance provided by the State.
• Affected sources must show reasonable progress by January 1, 2014 and every two years
thereafter.
• Adopting state laws, where necessary, to limit commercial releases of high GWP gases,
such as releasing coolants from scrapped appliances. Education and enforcement programs.
• Assume a 40% overall reduction in high GWP gases between 2010 and 2020.
USEPA runs voluntary programs with some of these affected stationary sources that have
achieved reductions near 40% or higher.
Sources of N2O :
• Nitric Acid Production
• Adipic Acid Production
Sources of HFCs, PFCs, and SF6:
• Substitution of Ozone Depleting Substances
• HCFC-22 Production
• Electrical Transmission and Distribution
• Semiconductor Manufacture
• Aluminum Production
• Magnesium Production
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Substitution of ozone depleting substances (ODSs) with certain HFCs and PFCs is by far the
largest source of GHGs among these subsectors, accounting for 32% of all industrial process
emissions and 62% of the high GWP industrial process emissions nationally in 2004. They are
used as alternatives to several classes of ozone-depleting substances (ODSs) that are being
phased out under the terms of the Montreal Protocol and the Clean Air Act Amendments of
1990. Ozone depleting substances - chlorofluorocarbons (CFCs), halons, carbon tetrachloride,
methyl chloroform, and hydrochlorofluorocarbons (HCFCs) - are used in a variety of industrial
applications including refrigeration and air conditioning equipment, solvent cleaning, foam
production, sterilization, fire extinguishing, and aerosols. Although HFCs and PFCs are not
harmful to the ozone layer, they are potent global warming gases.
USEPA regulates what substitutes are allowed, and they offer voluntary programs and guidance
to encourage best practices to minimize releases. This subsector is difficult to address because it
includes hundreds of different types of sources. Emissions from some sources can fairly easily be
measured (e.g., air conditioning and appliance manufacturers) while for others it will be difficult
because there are tens of thousands of release points (e.g., refilling air conditioner coolants).
Reductions from this sector would be achieved through education and enforcement of laws to
ensure ODS substitutes are handled properly.
Timetables, duration and stringency
Reporting for stationary sources January 2009.
Stationary source emissions limits January 2010.
Commercial education and enforcement Jan. 2009.
Barriers to implementation
The “ODS substitutes” subsector is partially decentralized and difficult to measure and track.
Rough estimate of reductions from BAU in 2020
Note: These estimates assume the policy is implemented in isolation and do not account for
interactions and duplications between policies. Therefore, adding the reductions for all 24
recommendations together would substantially overestimate the emissions reductions from
implementing them in combination. The estimates presented here were used solely to inform the
subgroups and the ICCAG as it considered which policies should be included in the modeling
exercise. ICCAG recommendations were based on the ICFI modeling results, presented in
Section VI and Appendix H.
High GWP gases accounted for approximately 52% of all industrial process GHGs nationally on
a carbon equivalent basis. (165 out of 320 MMtonsCO2e in 2004)
http://epa.gov/climatechange/emissions/downloads06/06Industrial.pdf
Extrapolating to Illinois:
13.1 MtCO2e in 2003 from Illinois industrial processes X 0.52 = 6.8 MMtons CO2e from high
GWP gases in 2003 with no change projected for 2020.
6.8 MMtons tons of high GWP gases in 2020 X 0.40 reduction = 2.7 MMtons CO2e reduction in
2020.
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Illinois Climate Change Advisory Group Recommendation
Policy Name: Land use offset requirement
Approved July 10, 2007
Description
In Illinois, there is an apparent trend toward converting high carbon capacity lands to low
carbon capacity uses and, therefore, less CO2 is being sequestered today than in the past.
On a per acre basis, the CO2 increase from converting mature grasslands and forests to
low carbon capacity uses (e.g., agriculture, development) exceeds the decrease from
planting new trees or grasses which sequester carbon at a slower rate.
This straw proposal would create a “land use offset” requirement. It would apply when
land is converted from a higher to a lower carbon capacity use and where the
development is above a threshold size (e.g., 10 acres) and meets other conditions (to be
determined at a later date). Essentially, the developer/owner would be required to replace
what is lost (e.g, trees, grasses) with a comparable land use somewhere else. A 1.5 to 1.0
offset would be required, e.g., 1.5 acres for every acre lost.
Note that this is not a carbon offset proposal. Due to uncertainties associated with
calculating terrestrial carbon sequestration rates, the proposal is linked to replacing land
covers, not carbon, similar to offset requirements sometimes required when wetlands are
destroyed/degraded. And as with wetlands, a “bank” of new land covers could be
developed to offset the developed lands.
Barriers to Implementation
- Requires a new regulatory structure to track development and offset projects on
a statewide basis.
Rough estimate of reductions from BAU in 2020
Note: These estimates assume the policy is implemented in isolation and do not account
for interactions and duplications between policies. Therefore, adding the reductions for
all 24 recommendations together would substantially overestimate the emissions
reductions from implementing them in combination. The estimates presented here were
used solely to inform the subgroups and the ICCAG as it considered which policies
should be included in the modeling exercise. ICCAG recommendations were based on
the ICFI modeling results, presented in Section VI and Appendix H.
WRI’s Illinois emissions inventory and projections do not account for Land Use, Land
Use Change and Forestry (LULUCF) because the data is highly uncertain. Therefore, it is
difficult to calculate the GHG benefits of this proposal. Given more time to document
land use changes in Illinois, a rough estimate may be possible.
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Illinois Climate Change Advisory Group Recommendation
Policy Name: Encourage methane capture from coal mines, landfills, livestock operations and
wastewater treatment plants.
Sectors: Coal mines, landfills, livestock operations, wastewater treatment plants
Approved July 10, 2007
Description
This proposal would provide financial incentives in the form of project rebates and/or grants to
the owners of projects that capture and combust methane from wastewater treatment plants and
livestock operations (through anaerobic digestion), coal mines and landfills. These projects
capture methane, a greenhouse gas that’s 20 times more potent than CO2, which would
otherwise be vented to the atmosphere. The captured methane then must be cleaned up and sold
into the natural gas distribution system, to a third party or combusted on site to generate heat,
steam and/or electricity. The resulting CO2 emissions from combustion of the captured methane
have far less of an impact on the climate than the methane itself.
Project developers would be able to receive a subsidy for each energy unit generated
(approximately 1¢/kw-hr or $2.96/MMBTU). This amount will generally cover the gap between
the cost of collection/conversion and the market price for energy. It also represents the
differential in Section 45 tax credits between wind/solar derived energy and energy from
methane.
Project developers would only be allowed to qualify and receive one type of state incentive per
project. For example, a CHP project running on wastewater treatment plant gas could not receive
an incentive under this proposal while also receiving an incentive for CHP as described in
Options 4 and 14. Project developers could receive additional incentives provided by local
utilities or the federal government. Installation must comply with all federal, state, and local
codes
Timetables, duration and stringency
2009 - Incentive program is implemented.
2010 – First projects qualify for incentives.
2011-2020 – Projects are completed throughout the decade ultimately covering 50p percent of
methane emissions in this sector.
Barriers to implementation
New resources would need to be allocated to fund and implement these incentives. Resources
could be derived from the CAIR NOx set-aside, from the auctioning of allowances through a
cap-and-trade system or other sources.
Rough estimate of reductions from BAU in 2020
Note: These estimates assume the policy is implemented in isolation and do not account for
interactions and duplications between policies. Therefore, adding the reductions for all 24
recommendations together would substantially overestimate the emissions reductions from
implementing them in combination. The estimates presented here were used solely to inform the
192

subgroups and the ICCAG as it considered which policies should be included in the modeling
exercise. ICCAG recommendations were based on the ICFI modeling results, presented in
Section VI and Appendix H.
Note that the calculations below do take into account some emission reductions at landfills due
to the RPS proposal in the Governor’s Energy Independence Plan.
Under business as usual, it is projected that in 2020 methane emissions from wastewater
treatment plants, landfills and coal mines in Illinois will be approximately 6 MM tons of
CO2 equivalent (from Illinois GHG inventory and projections calculations). In order to estimate
achievable GHG reductions from this straw man proposal, assume that these incentives succeed
in making enough projects economically viable to cover 50 percent of all methane emissions
from these sources. Also assume that all of these projects take full advantage of the incentive
program and that all projects are operational by 2020. Finally, assume that all projects succeed in
capturing and combusting 90 percent of the associated methane.
Based on these assumptions 50 percent of projected methane emissions in these sectors is subject
to the incentives and 90 percent of these emissions are captured and combusted. Therefore
methane reductions are calculated as follows:
6 MM tons CO2E of methane X 0.50 = 3 MM tons CO2E of methane covered by incentives
3 MM tons CO2E methane X 0.90 (amount captured and combusted) = 2.7 MM tons CO2E
destroyed.
The CO2 by product of methane combustion must then be added to the remaining methane
emissions as it is emitted into the atmosphere and has an impact on climate change. CO2 is
generated on a 1 to 1 basis to the amount of methane combusted. Thus dividing the amount of
combusted methane by it’s global warming potential relative to CO2 or 20 will estimate the
amount of CO2 emitted due to this straw man proposal:
2.7 MM Tons CO2E of methane / 20 = 0.135 MM tons of CO2.
Therefore the total GHG reduction achieved by this straw proposal is 2.7 MM tons - 0.135 MM
tons or approximately 2.56 MM tons of CO2E.
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Illinois Climate Change Advisory Group Recommendation
Policy Name: Expand use of no-till farming
Sector: Agriculture
Approved July 10, 2007
Description
Tilling soil releases carbon to the air that forms CO2. Continuous no-till (CNT) farming
sequesters carbon in the soil and therefore reduces atmospheric CO2 levels. Many Illinois
farmers will not till the soil for one or two years as they rotate between corn and soy
beans, but CNT is necessary to keep carbon sequestered.
This straw man proposal would provide financial incentives for farmers to use no-till
farming. Data on the number of CNT acres in Illinois is highly uncertain. The Illinois
Department of Agriculture estimates that about 10 to 13 percent of the roughly 23 million
acres of croplands in Illinois are under CNT, or about 2.3 to 2.6 million acres.
Some farmer believe the disbenefits of CNT (e.g., seeds can take longer to sprout because
the soil is cooler, potentially lower yields) outweigh the benefits (e.g, higher carbon
content soils, less erosion, fuel savings). New equipment may also be needed for CNT.
The U.S. Natural Resources Conservation Service offers a flat rate of $15 per acre per
year up to 3 years of payments for new no-till farming, limited to 400 acres. The Chicago
Climate Exchange offers farmers about $1.50/acre at current prices (0.5 tons CO2
sequestered/acre @ $4/ton minus administrative fees), with no acreage limits.
Additional incentives are needed to increase the number of CNT acres. It may be possible
to use the Energy 2020 model to estimate the effects of a particular financial incentive
and to determine how much is needed to convert crop land to CNT. This straw proposal
assumes an incentive sufficient to convert 1 million acres to CNT.
Timetables, duration and stringency
Begin additional incentives in 2009.
Barriers to implementation
• Illinois farmers prefer to till, at least every few years.
• Funding for additional incentives.
• CNT can be more cost-effective even if yields are slightly lower. However, high
corn prices undermine this.
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Rough estimate of reductions from BAU in 2020
Note: These estimates assume the policy is implemented in isolation and do not account
for interactions and duplications between policies. Therefore, adding the reductions for
all 24 recommendations together would substantially overestimate the emissions
reductions from implementing them in combination. The estimates presented here were
used solely to inform the subgroups and the ICCAG as it considered which policies
should be included in the modeling exercise. ICCAG recommendations were based on
the ICFI modeling results, presented in Section VI and Appendix H.
Assume 0.5 metric tons sequestered for continuous no-till (CNT) farming.
Assume an additional 1 million acres uses CNT by 2020.
1 million X 0.5 tons CO2 sequestered/acre = 0.5 MMtons
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Illinois Climate Change Advisory Group Recommendation
Policy Name: Programs to encourage forest management, reforestation,
tree- and grass-planting
Sector: Agriculture, Forestry
Approved July 10, 2007
Description
This proposal assumes an additional 24 million trees would be planted between 2009 and 2020
(in addition to the 2 million trees/year that the Governor recently announced) and virtually no
additional conversion of existing grasslands and forests to other uses. WRI estimates that plants
and trees in Illinois sequestered 7.4 MtCO2eq in 2003. However, WRI’s Illinois emissions
inventory and projections do not account for Land Use, Land Use Change and Forestry
(LULUCF) because the data is highly uncertain.
In 2000, Illinois had an estimated 4,150,179 acres of forested land (11.5% of total acres) and
4,163,599 acres of rural grasslands (also 11.5% of total acres) that are mostly used for
agriculture. Other agriculture land covers comprise 64.8% of the state’s land cover along with
built/urban (6.4%), wetlands (3.9%) and other (1.8%).
Source: Luman, “Land Cover of Illinois 1999-2000.” 2003. http://www.agr.state.il.us/gis/stats/landcover/index.htm
Illinois DNR estimates this program will cost approximately $750,000 per year.
Other policies that could increase tree planting in Illinois include:
1. Expand the Forestry Development Cost Share Program, which provides incentives for private
landowners to plant trees, and other existing programs described below.
2. Increase the number of state foresters at DNR to provide technical assistance.
3. Ensure that the new CREP program for the Kaskaskia River watershed is funded.
Barriers to implementation
- Paying for tree plantings and additional/increased conservation incentive payments.
Background: Existing government programs that provide incentives to conserve
forests and grass lands.
Illinois EPA in partnership with other agencies, the Delta Institute, the Illinois Soil and
Water Conservation Districts, and the Chicago Climate Exchange
Through the Chicago Climate Exchange, Illinois landowners can earn and sell carbon offset
credits for planting and maintaining trees and grasses.
Illinois Department of Agriculture
Conservation Practices Cost-Share Program Conservation practices, such as terraces, filter strips
and grass waterways, are aimed at reducing soil loss on Illinois cropland to tolerable levels by
the year 2000. The Agriculture Department distributes funding for the cost-share program to
Illinois' soil and water conservation districts (SWCDs), which prioritize and select projects.
Construction costs are divided between the state and landowners.
Eligibility: To qualify for the program, land upon which the owner plans to install a conservation
practice must be experiencing erosion at rates greater than one and one-half times the tolerable
soil loss level. Landowners must also be cooperators with their local SWCD and have on file an
SWCD-approved conservation plan.
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Conservation practices selected for cost-share assistance include those listed below. Each SWCD
may limit eligibility to particular practices deemed appropriate for their district. For example,
cost-share assistance for landowners wishing to establish pasture or hayland is at 60
percent not to exceed $125 per acre.
Eligible Conservation Practices
contour farming establishment
contour stripcropping or contour bufferstrip establishment
cover and green manure crops *
critical area planting
Diversion
field border strips
filter strips
grade stabilization structure
grassed waterway
no-till planting systems *
pastureland and hayland planting
terraces *
water and sediment control basin
* some restrictions apply
Streambank Stabilization and Restoration Program Streambank erosion is a natural wearing
away of soil and rock that form streambanks. This natural process has been accelerated by
activities that increase drainage water flow and water velocity, including stream channelization
and straightening, removal of streamside vegetation, and construction of impervious surfaces.
Streambank erosion, a major source of sediment buildup in bodies of water, threatens soil, water,
plant and animal resources. It decreases the depth and holding capacity of lakes and reservoirs
and reduces stream channel capacity, which increases the likelihood of flooding and additional
streambank erosion. Excessive flooding degrades water quality and damages fish and wildlife
habitat.
The streambank stabilization and restoration program is designed to demonstrate effective,
inexpensive vegetative and bio-engineering techniques for limiting streambank erosion. Program
monies fund demonstration projects at suitable locations statewide and provide cost-share
assistance to landowners with severely eroding streambanks.The Illinois Department of
Agriculture, Illinois' soil and water conservation districts (SWCDs) and the Natural Resources
Conservation Service of the U.S. Department of Agriculture (NRCS) serve as partners in
implementing the program. Recipients of cost-share and demonstration project funding must
agree to maintain streambank stabilization practices for at least 10 years.
Illinois DNR
C2000 The Conservation 2000 Ecosystems Program is based upon an extensive network of local
volunteers working to promote ecosystem based management on private (non-State owned)
lands. By partnering with and fostering cooperation between landowners and environmentalists,
the Ecosystems Program provides technical assistance, project coordination, funding
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opportunities and other areas of need for Illinois and its citizens. A major aspect of the program
is grants. Grants are awarded annually on a competitive bases in the following categories:
Habitat, Land Acquisition, Planning, Research, Outreach and Education and Resource
Economics.
Illinois Wildlife Action Plan The Illinois landscape has changed dramatically since the time of
European settlement with natural lands being manipulated and developed. Illinois has lost over
90% of its original wetlands, 99.9% of its original prairie, and currently has 424 state and 24
federally listed threatened and endangered species within its boundaries. Over the past 30 years,
populations of many wildlife species have fallen dramatically, and over the past decade,
expenditures for the recovery of federally endangered species have increased more than 600%.
To prevent the need for listing more species, reduce the need for costly recovery efforts, and
address a chronic shortage of funding for state wildlife conservation efforts, the U. S. Congress
has responded with a number of federal aid programs. Two of those programs are the Wildlife
Conservation & Restoration Program (WCRP) and the State Wildlife Grant Program (SWGP)
program. The WCRP and SWGP are, in part, a compromise to the Conservation and
Reinvestment Act (CARA) legislation that many organizations and agencies, including the
Illinois Department of Natural Resources, continue to seek.
Since 2001, the WCRP and SWGP have translated into about $9 million in federal aid for Illinois
wildlife, in addition to the typical funding provided by fees and excise taxes derived from
hunters and anglers. A condition placed on the WCRP and SWGP funding has been for each
state to develop a comprehensive wildlife conservation plan. These plans, developed with
cooperation from conservation partners and input from the public, will set a course for
stewardship of all wildlife species, with special attention given to species in greatest need of
conservation. For the implementation phase the CWCP has been renamed to the Illinois Wildlife
Action Plan. With guidance from the U.S. Fish and Wildlife Service, IDNR must begin
implementation of the Illinois Wildlife Action Plan in 2006.
Land Owner Incentive Program The Landowners Incentive Program is a new program available
to Illinois landowners in the Lower Sangamon River Watershed. It is designed to provide
financial and technical support for landowners to manage their lands for species in greatest need
of conservation. Financial and technical resources are available through a partnership with the
U.S.F&WS, IDNR and local SWCD's. LIP Coordinators can assist landowners in finding other
agency programs which could leverage additional cost-share assistance.
Illinois Conservation Reserve Enhancement Program The Illinois CREP program is one of the
most successful in the nation. Remarkably, since the start of the program in 1998, Illinois has
enrolled 110,000 acres. In addition, the United States Department of Agriculture has approved an
additional 100,000 acres to be enrolled through December 31, 2007. CREP is a successful
partnership between federal, state, and local agencies; it is a voluntary, incentive-based approach
to water quality and habitat issues. The entire Illinois River Basin is targeted with an emphasis
on the 100-year floodplain . The goal of CREP is to establish conservation practices to reduce
sedimentation and nutrients in the Illinois River while enhancing habitat to increase fish and
wildlife populations . Landowners enroll eligible agricultural land in a Federal 15-year CRP
contract and receive annual rental payments and cost-share incentives. Once enrolled in the
Federal side, landowners have the option to extend their contract by entering into a State
conservation easement for an additional 15 years, 35 years, or permanently, and the State
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provides incentives for the different options. Implementation and holding of the Federal and
State contracts at the local level has been a key to CREP's success in Illinois. Over 90% of State
CREP acres are in permanent easements, ensuring long-term protection of floodplain and other
environmentally sensitive land. Participants retain ownership of their land, and CREP does not
place restrictions on recreational activities, including hunting and fishing. Restored land
corridors along the mainstem of the Illinois River and its tributaries are securing a great amount
of protection for water quality.
The Open Space Lands Acquisition and Development (OSLAD) Program
OSLAD is a state-financed grant program that provides funding assistance to local
government agencies for acquisition and/or development of land for public parks and
open space. The federal Land & Water Conservation Fund program (known as both
LWCF and LAWCON) is a similar program with similar objectives. Both are managed in
Illinois by the Department of Natural Resources with concurrent application due dates,
equal grant maximums and similar general rules. Projects vary from small neighborhood
parks or tot lots to large community and county parks and nature areas. The state program
is financed by a percentage of the state's Real Estate Transfer Tax. The federal program is
financed nationally by revenue from OSOD leases. Under both programs, funding
assistance up to 50% of approved project costs can be obtained. Grant awards up to
$750,000 are available for acquisition projects, while development/renovation projects
are limited to a $400,000 grant maximum.
Urban and Community Forestry Grant Program
Provides an opportunity for Illinois based urban forestry not-for-profits, universities with
urban forestry programs and local units of government to submit an RFP for Inner City
projects to establish, manage, conserve and preserve the urban and community forests
from inner city to associated public lands. Projects must be under $5,000 to be eligible.
Illinois Habitat Fund
The Illinois Habitat Fund is one of three programs funded through the purchase of a State
Habitat Stamp. The Habitat Endowment Act, enacted in 1992, provides long-term
funding for the State Pheasant Fund, State Furbearer Fund and the Illinois Habitat Fund.
The State Habitat Stamp replaced the existing Pheasant and Furbearer stamps, expanding
opportunities for enhancement to all types of habitat. For the Illinois Habitat Fund Grant
Program, eligible projects are limited to those seeking to preserve, protect, acquire or
manage habitat (all wetlands, woodlands, grasslands, and agricultural lands, natural or
altered) in Illinois that have the potential to support populations of wildlife in any or all
phases of their life cycles. Eligible recipients are limited to any appropriate not-for-profit
organization or government agency that has the expertise, equipment, adequate
staff/workforce and permission from the landowner (if applicable) to develop and/or
manage habitat.
State Pheasant Fund
The State Pheasant Fund Grant Program is dedicated to the conservation of wild
pheasants. Eligible projects may include land acquisition, pheasant habitat improvement
on public or private land, pheasant research, or education of the public regarding
pheasants and pheasant hunting. Eligible recipients are limited to appropriate not-forprofit organizations.
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State Furbearer Fund
The State Furbearer Fund Grant Program is dedicated to the conservation of fur-bearing
mammals. Eligible projects are limited to those that educate hunters and trappers of furbearing mammals within the State and the general public concerning the role that hunting
and trapping has upon fur-bearing mammal management; the laws associated with the
harvesting of fur-bearing mammals; the techniques used in the hunting and trapping of
fur-bearing mammals; the conservation, management, and ecology of fur-bearing
mammals; and the promotion of products made from wild fur-bearing mammals. Eligible
recipients are limited to appropriate not-for-profit organization, governmental entities,
educational institutions, or corporations.
Migratory Waterfowl Stamp Fund
The Migratory Waterfowl Stamp Fund Grant Program is dedicated to the conservation of
waterfowl that pass through Illinois during their migrations. Eligible projects are limited
to development of waterfowl propagation areas within the Dominion of Canada or the
United States that specifically provide waterfowl for the Mississippi Flyway, and projects
to implement the North American Waterfowl Management Plan for the development of
waterfowl areas within the Dominion of Canada or the United States that specifically
provide waterfowl for the Mississippi Flyway. Eligible recipients are limited to
appropriate not-for-profit organizations.
Illinois Wildlife Preservation Fund
The Illinois Wildlife Preservation Fund Grant Program is designed to preserve, protect,
perpetuate and enhance non-game wildlife and native plant resources of Illinois through
preservation of a satisfactory environment and an ecological balance. Projects proposed
for grant funding must focus on management, site inventories or education and cannot
exceed $2,000.00. Management projects are those activities related to stewardship of land
and/or water which are of direct benefit to non-game wildlife, native plants and natural
communities. Examples of this type of project include exotic species removal, brush
cutting, nest structures, and vegetation management. Site inventory projects are those
activities which inventory species, taxa (birds, mammals, reptiles, amphibians, fishes,
plants, invertebrates, etc.), vegetation, habitats, etc. on an area of land. Education projects
are those activities that teach Illinoisans about the natural world around them and
hopefully have lasting effects. Examples of this type of project include interpretive trails,
trail signs, curricula, displays, workshops, development of ongoing outdoor education
activities, instructional packets and materials. (“One time only” projects directed at one
small group of students will generally not be funded.)
Forestry Development Act (FDA):
Provides the funding source for a forest landowner cost-share program. This program is
funded through the collection of a four (4) percent harvest fee on all timber sales. These
funds are only available for the cost-share program and the operations of the Illinois
Legislature's Council on forestry Development.
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*The Council gathers and disseminates information on the State's forest resources
and industries, and makes recommendations on appropriate forest management
practices.
1. timber, lumber and forest-based herbal product marketing information,
2. forest resource information for potential new forest industries, and
3. recommendations regarding improved operating techniques.

U.S. Department of Agriculture (NRCS)
NRCS currently administers 3 programs with provisions for providing
incentives for forests and grasslands. There is a proposal to combine
the cost share programs into a single one for the new farm bill. GRP
could also be combined with the Farm and Ranchland Protection program
and the Healthy Forest Initiative (not funded in Illinois
The Environmental Quality Incentives Program (EQIP)
The agency's largest cost-share program. In Illinois cost-shares are offered for new
tree planting and timber stand improvement for existing stands. There
is also a special incentive program for having forest management plans
developed. EQIP also has cost-share and incentives for grazing lands.
These include funds for the establishment and management of grazing
lands. EQIP contracts can be from 2 to 10 years. Illinois had a total
of $14.2 million for EQIP this year.
The Wildlife Habitat Incentive Program (WHIP)
Offers cost-share for new tree planting and timber stand improvement in existing stands.
WHIP also offers cost-share for establishing grasses for wildlife habitat.
WHIP contracts can be from 2 to 10 year or 15 years with essential habitat. Illinois had a
total of $326,000 for WHIP this year.
The Grassland Reserve Program (GRP)
Provides for long-term easements or rental agreements for the management of working
grasslands. Easements can be permanent or for 30 years and allow the land to continue to
be grazed or hayed under provisions of a management plan. Rental agreements have the
same provisions but can last for 10, 15, 20, or 30 years. There were no funds for GRP in
Illinois this year.
Rough estimate of reductions from BAU in 2020
Note: These estimates assume the policy is implemented in isolation and do not account
for interactions and duplications between policies. Therefore, adding the reductions for
all 24 recommendations together would substantially overestimate the emissions
reductions from implementing them in combination. The estimates presented here were
used solely to inform the subgroups and the ICCAG as it considered which policies
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should be included in the modeling exercise. ICCAG recommendations were based on
the ICFI modeling results, presented in Section VI and Appendix H.
Tree plantings
Sequestration rate for 6 year old hardwood, moderate growing trees: 0.83 metric tons per
100 trees. (The average tree in 2020 would be six years old. The majority of trees planted
in Illinois are hardwood and grow at a moderate rate.)
Source: Chicago Climate Exchange. Application for Participation in Chicago Climate Exchange Forestry
Offset Pool and Credit Sale Contract for Exchange Forestry Offsets.

24 million trees @ 0.83 metric tons per 100 trees = 0.20 million metric tons minus 20%
loss rate = 0.16 MMtons.
Conserving grasslands and forests
The subgroup may want to consider expansion of existing state programs for conserving forests
and grass lands. See below for program descriptions.
Comments
Jim Jarozal, NICOR
There are two organizations quite active in Chicago: Clean Air Counts (cleanaircounts.org), and
Openlands (www.openlands.org) that are doing quite a bit of work on replacement of turf grass
with more robust native species and prairie plantings. They may be able to provide some
statistics on what kind of plant cover generates the best CO2 capture/sequestration. Openlands
has also created a Green Infrastructure GIS Mapping system - this might help identify green
space that could be included in addition the the 100,000 acres mentioned on the call.
I also recall reading a paper from Chicago Wilderness (chicagowilderness.org) in the Chicago
Wilderness Magazine that compared the relative value (in dollars) based upon the type of
vegetative cover. Possibly this could be useful information.
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Illinois Climate Change Advisory Group Recommendation
Policy Name: Energy efficiency incentives and standards for commercial/industrial generators
and boilers.
Sectors: Commercial and Industrial
Approved July 10, 2007
Description
This straw proposal combines two similar policy options under consideration by the CCAG,
policy option 4, Energy efficiency incentives, assistance and/or standards for
commercial/industrial generators and boilers and policy option 14, Incentives for CHP and boiler
construction and upgrades. For this straw man proposal, mandatory commercial and industrial
boiler efficiency standards are presented for new installations with financial incentives made
available for efficiency upgrades at existing facilities.
It is important to note that emission reductions from this straw proposal would likely overlap
with reductions achieved from other proposals that address emissions in the commercial,
industrial and electric generation sectors.
Efficiency standards for commercial and industrial boilers
In this straw man proposal a thermal efficiency standard would be applied for commercial and
industrial boilers that require a permit from IEPA for operation. A commercial boiler thermal
efficiency standard of 80 percent for natural gas and 83 percent for oil fired boilers would be
required for all new boilers sold in Illinois. This is approximately 3 percent more stringent than
current federal standards. A similar thermal efficiency increase of 3 percent as compared to the
average efficiency of currently available models is presented for industrial boilers as well. These
options are derived from the American Council for an Energy Efficient Economy (ACEEE)
report “Leading the Way: Continued Opportunities for New State Appliance and Efficiency
Standards, 2006.” All new boilers sold in Illinois would be required to meet these standards.
Existing boilers would be unaffected.
In addition, financial incentives in the form of grant and/or rebates would be made available to
the owners of existing facilities to upgrade to implement efficiency upgrades including the
installation of combined heat and power (CHP) units. Incentives would apply to the costs of
siting, safety, equipment and installation. CHP units are far more efficient than traditional boilers
as they also generate electricity using waste energy.
CHP units ultimately result in GHG reductions from increased efficiency for heat and steam
while also displacing grid electricity. The amount of incentives would be as follows:
• $1.00 per watt of installed nameplate capacity for installations that use renewable fuels.
• $0.50 per watt of installed nameplate capacity for installations the use non-renewable
fuels.
• Total incentives payouts would be capped at 10MW though any size installation would
be eligible.
Renewable fuel would include biodiesel, vegetable oil, animal fat, recovered methane from
landfills and wastewater treatment plants, sustainably harvested biomass and possibly other
fuels. Incentive amounts are based on a review of various incentives in other states (see table 1).
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Table 1. Selected state CHP incentive programs
STATE
INCENTIVE
AMOUNT
TYPE
California

Rebate

With Renewable Fuels:
• Microturbines and Small Gas Turbines $1.30/W;
• IC Engines and Large Gas Turbines $1.00/W
With Non-Renewable Fuels:
• Microturbines and Small Gas Turbines $0.80/W;
• IC Engines and Large Gas Turbines $0.60/W

Connecticut

Grant

$450/kW for baseload projects ($500/kW if sited in
southwest CT);
$200/kW for emergency generators ($250/kW if
sited in southwest CT)
Florida
Tax Credit
$0.01/kWh for electricity produced from 1/1/2007
through 6/30/2010
New Jersey Rebate
$0.50 per watt (expired 6/30/2006)
New York
Tiered Rebates
Rebates for purchase/installation, energy savings,
(NYSERDA)
and ESCOs.
Ohio
Grant
25% of eligible project costs ($100,000 maximum)
Oregon
Tax Credit
35% of eligible project costs, distributed over five
years
Source: Database for State Incentives for Renewable Energy. 2007

Grants and rebates would only be made available to applicants that meet certain credit, capital,
competency and engineering qualifications. Project owners would only be allowed to qualify and
receive one type of state incentive per project. For example, a CHP project running on
wastewater treatment plant gas could not receive an incentive under this proposal while also
receiving an incentive for landfill gas capture and combustion. Project owners could receive
additional incentives provided by local utilities or the federal government.
Installation must comply with all federal, state, and local codes. If upgrades trigger Clean Air
Act requirements, opportunities

Timetables, duration and stringency
2009 - Incentive programs for CHP and boiler upgrades are implemented.
2010 – Commercial and industrial boiler efficiency standards take effect.
2011-2020 – Projects are completed throughout the decade
Barriers to implementation
New resources would need to be allocated to fund and implement these incentives and establish
efficiency standards. Resources could be derived from the CAIR NOx set-aside, from the
auctioning of allowances through a cap-and-trade system or other sources
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Rough estimate of reductions from BAU in 2020
Note: These estimates assume the policy is implemented in isolation and do not account for
interactions and duplications between policies. Therefore, adding the reductions for all 24
recommendations together would substantially overestimate the emissions reductions from
implementing them in combination. The estimates presented here were used solely to inform the
subgroups and the ICCAG as it considered which policies should be included in the modeling
exercise. ICCAG recommendations were based on the ICFI modeling results, presented in
Section VI and Appendix H.
ACEEE assumes that the new commercial boiler efficiency standards would save approximately
11.4 million therms of natural gas in Illinois as compared to BAU in 2020 (see ACEEE report).
By applying Energy Information Administration emission factors to these savings, these
standards will reduce GHG emissions by 60,534 metric tons in 2020.
To calculate potential emission reductions from new industrial boiler standards it is assumed that
a proportional amount of GHG reductions would be achieved in the industrial sector as is
achieved in the commercial sector. 2020 commercial sector emissions are projected to be
approximately 13.3 MM tons of CO2e in 2020 while industrial sector emissions are projected to
be 39.2 MM tons of CO2e in 2020 (Illinois inventory and projections calculations).
Savings from standards for commercial boiler standards will result in a 0.5 percent reduction
from BAU. Applying the same percentage to industrial sector emissions under BAU in 2020
generates GHG savings of 196,000 metric tons of CO2e.
Incentives for upgrades and CHP units could yield significant reductions.
According to policies and calculations contained in Environment Illinois’ report: “A Blueprint
for Action: Policy Options to Reduce Illinois’ Contribution to Global Warming” by Elizabeth
Ridlington and Rebecca Stanfield, 2007 (see page 61
http://www.environmentillinois.org/reports/energy/energy-program-reports/a-blueprint-foraction-policy-options-to-reduce-illinois-contribution-to-global-warming ) if incentives were
pursued aggressively reductions could exceed 6.7 MM tons of CO2e in 2020. This assumes that
nearly all available opportunities for CHP installations are pursued and implemented by 2020.
For this analysis it is assumed that 50 percent of all available opportunities for CHP are pursued
and implemented through this straw man proposal. Also, all emission reductions from CHP
deployment occur primarily in the electric generation sector as efficient, on site generated
electricity displaces grid electricity.
Therefore, the total potential emissions reductions from this straw man proposal are
60,534 + 196,000 + (6,700,000 X 0.50) = 3,606,534 metric tons.
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Remaining Recommendations
Approved with some Dissent at the
ICCAG Meeting on September 6,
2007
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Illinois Climate Change Advisory Group Recommendation
Policy Name: State-level cap and trade program
Sectors: Industry, Power Generation
Approved September 6, 2007

Goals:
1. Ensure that the Governor’s target GHG reduction goals are met.
2. Minimize costs to the state economy including consumers, industry, workers and regulated
entities.
3. Spur technological innovation to enable the achievement of long-term GHG reductions in
accordance with the Governor’s goals.
Design Elements:
1. Stringency:
Covered emissions would be reduced to their 1990 levels by 2020. According to WRI’s emissions
inventory for Illinois, estimated 1990 emissions from covered sources in the Industrial, commercial and
Electric Generation sectors were approximately 72.6 million metric tons. In order to insure that the
Governor’s reduction goals are met, there would be no cap on the price of allowances.
2. Schedule:
In 2012, emissions would be capped at 2011 levels and then reduced gradually to meet the 1990 level
target in 2020.
3. Covered sources: Existing and new point-source, direct emitters of CO2, specifically fossil fuel fired
electric generation units with a nameplate capacity of 25MW or higher or emit 25,000 metric tons of CO2
or more annually; as well as stationary fossil fuel fired combustion units that emit 25,000 metric tons of
CO2 or more annually (see Table 1 below for alternative threshold levels) would be covered at the start of
the program. Other sectors, smaller sources within covered sectors and GHGs other than CO2 may be
included over time if technically feasible and not duplicative in order to make the market more robust and
efficient while also potentially achieving greater emission reductions at least cost.
4. Recognition of early action: Covered sources that have achieved GHG reductions within a certain
period of time prior to implementation of the program would be rewarded for their actions. GHG
reductions would need to be confirmed through verification of a source’s own inventory or through the
registration of emission reductions in a recognized GHG reporting program. In any event, generally
accepted GHG accounting principles must be used for reporting early action reductions.
Modeling Assumption: Early action credits for reductions achieved from 2007-2011.
5. Linkages with other programs outside of Illinois: The preference is for an independent cap and
trade program (e.g. not RGGI or the emerging Western states program) that will be linked to other
emissions markets. Efforts would be made early in the design process to harmonize an Illinois program
with existing and emerging state and international systems. Linkages or regional market development
would be explored with Midwest states in particular.
Modeling Assumption: The All-In modeling run won’t include linkages to other states; a sensitivity run
will be done that includes linkages to RGGI. Under the RGGI linkage sensitivity run, regulated entities in
Illinois (and the RGGI states) could buy EU allowances if the RGGI allowance price exceeds $10.
Allowances can flow between Illinois and the RGGI states but cannot flow from Illinois and the RGGI
states to the EU.
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6. Distribution of allowances: In order to minimize overall costs to the state economy, consumers,
industry and workers, at least 85 percent of all allowances would be auctioned. All revenue generated by
the auctioning of allowances would be recycled and directed to purposes that benefit the public. Possible
activities that would receive funds would include efficiency incentives for appliances, buildings and
industrial facilities; renewable energy deployment, the deployment of commercial applications of carbon
capture and storage technology, worker transition assistance and energy assistance to low income
households. Eligible public benefits activities, and the allocation methodology for any non-auctioned
allowances, would be determined by a subsequent stakeholder process. The share of auctioned allowances
may also be re-examined in this stakeholder process.
Modeling Assumption: (1) The All-In run assumes auction revenues are spent as follows- 80% EE; 10%
CCS incentives; the remaining 10% divided between worker transition training (if necessary), program
administration, and low-income energy assistance. (2) A sensitivity run will be done with auction
revenues spent as follows- 45% EE; 45% CCS incentives; with the remaining 10% divided between
worker transition training (if necessary), program administration, and low-income energy assistance.
7. Offsets: Regulated sources could use credits generated from offset projects in unregulated sectors to
help meet up to 10 percent of their compliance requirements in any given year. The program should allow
for a wide range of eligible offset projects, as long as the GHG reductions are real, permanent, additional
and verifiable. Though offsets generated in Illinois are preferred, eligible offset categories and the
geographic source of offset credits would be determined through a subsequent stakeholder process.
Modeling Assumption: Regulated entities can buy CDM credits under the All-In scenario in accordance
with proposed offset rules stated above. Under the sensitivity run that links to RGGI, regulated entities in
the RGGI states and Illinois can use RGGI and Illinois offsets.
8. “Emissions leakage:” Emissions leakage (the shifting of electricity generation and associated GHG
emissions out of state to avoid emissions caps and related costs) is likely to occur to some degree due to
this program. Informed by the modeling results and recommendations of a subsequent stakeholder
process, steps would be taken to minimize emissions leakage during program design and implementation.
Table 1: Estimate of covered emissions, number of units and number of actors.
Note: We will need to revise this table using IEPA data once ADM’s concerns are addressed
Electric
Generation

Industrial
Commercial Total
Estimated covered
CO2 emissions
(Million metric tons
CO2)
93,942,670 12,875,807
1,203,666 108,022,143
Estimated number of
affected units
565
104
25
694
Percentage of
affected emissions
covered in sector
100.00%
33.59%
9.49%
95%
Estimated Number
of Actors
20
64
24
108
Sources: WRI, Inventory and projection. U.S. Energy Information Administration, IEPA
boiler database, Illinois Commerce Commission and National Electric Energy Data
System
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Illinois Climate Change Advisory Group Recommendation
Policy Name: GHG Emissions Standards for Cars (CA Vehicle Emissions Standards)
Sector: Transportation
Approved July 10, 2007
Description
The federal Clean Air Act allows states to adopt (“opt-into”) the California vehicle
emissions standards, which apply to passenger vehicles only and are more stringent than
the federal standards. If a state does not adopt California's standards, vehicle
manufacturers and others are subject to the federal emissions standards established by the
USEPA. Eleven states have adopted the California standards: California, Connecticut,
Maine, Massachusetts, New Jersey, New York, Oregon, Pennsylvania, Rhode Island,
Vermont and Washington.
The California vehicle emissions standards consists of (1) the Low Emissions Vehicle II
(LEV II) standards for non-methane organic gases (NMOGs, similar to volatile organic
compounds or VOCs), nitrogen oxides (NOx), particulate matter (PM), carbon monoxide
(CO), and hazardous air pollutants; and (2) the “Pavley” standards for greenhouse gas
(GHG) emissions.
The LEV II standards took effect with model year 2004 (calendar year 2003) and will be
completely phased-in with model year 2010. LEV II requires auto manufacturers to meet
statewide fleet average emissions, and all vehicles must meet one of three different
technology/emission classifications. The California Pavley GHG standards are scheduled
to take effect model year 2009 with complete phase-in by model year 2016.
States that adopt the California vehicle emissions standards must wait at least two model
years before requiring the sale of “California cars.” If the California standards were
adopted in Illinois before January 1, 2008, the first model year that could be affected is
most likely 2011, which would probably be calendar year 2010.
The Pavley standards are not officially part of the California program yet because of legal
challenges. In addition, USEPA has yet to approve the Pavley standards. However, after
the Supreme Court recently ruled that USEPA is authorized by the Clean Air Act to
regulate GHGs from motor vehicles, USEPA re-started its review of California’s waiver
request that was originally submitted in December 2005. Some of the California opt-in
states have already approved the Pavley standards in anticipation of their approval, while
others have not.
The California vehicle emission standards also include the Zero Emission Vehicle (ZEV)
standards, which require auto manufacturers to sell a certain percentage of zero and extralow emission vehicles. Unlike LEV-II, USEPA has ruled that states do not have to adopt
the ZEV standards as part of the California program.
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Rough estimate of reductions from BAU in 2020
Note: These estimates assume the policy is implemented in isolation and do not account
for interactions and duplications between policies. Therefore, adding the reductions for
all 24 recommendations together would substantially overestimate the emissions
reductions from implementing them in combination. The estimates presented here were
used solely to inform the subgroups and the ICCAG as it considered which policies
should be included in the modeling exercise. ICCAG recommendations were based on
the ICFI modeling results, presented in Section VI and Appendix H.
A range is provided. The high end assumes a 1.5% annual growth rate in gasoline
consumption by light duty vehicles, based on recent trends in fuel use data provided by
the Illinois Dept. of Revenue. Estimates use reduction figures published by the
California Air Resources Board. Specifically, if the Pavley standards are not adopted,
GHG emissions from light duty gasoline vehicles in Illinois would increase
approximately 19% by 2020 and 35% by 2030 compared to 2010 levels.

NO-PAVLEY CASE
Annual Est'd
Year Gasoline Fuel Use
2010 5,607,392,000 gallons
2020....6,507,608,000
2030....7,552,344,000

Annual GHG
Emissions MM tons/yr
49,477,000
57,385,000
66,598,000

PAVLEY CASE
Annual Est'd
Year Gasoline Fuel Use
2010 5,607,392,000 gallons
2020 5,439,603,000
2030 5,481,710,000

Annual GHG
Emissions, tons/yr
49,477,000
47,967,000
48,339,000

Year
2010
2020
2030

Reductions in
GHG Reductions (tons/yr)
Gasoline Fuel Use
from No-Pavley Case
due to Pavley Stds
due to Pavley Stds
0 gallons
0
1,068,005,000
9,418,000
2,070,634,000
18,259,000

If one assumes a lower annual growth rate of 0.9 % (from WRI’s emissions projections
derived from the EIA’s projections for transportation growth through 2020), the 2020 and
2030 estimated reductions are about 8.48 and 16.43 MMtons for 2020 and 2030,
respectively.
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Written Comments
Ford Motor Company
• The ways to decrease CO2 from autos are to drive less or use less fuel.
Therefore greenhouse gas (GHG) standards are functionally equivalent to
fuel economy standards. To the extent that GHG standards are considered,
they must replace (not overlap with) the Corporate Average Fuel Economy
Program (CAFE) and they must be administered at the Federal level.
Automakers need a consistent national policy, and this nation-wide policy cannot
be written by a single state or a group of states.

• Auto manufacturers believe that CA Standards preempt the federal CAFE
program. The recent Supreme Court Decision referenced in Policy Paper #18
does not address the issue of Federal preemption regarding fuel economy
standards and therefore CA (nor any of the other states adopting CA standards)
currently has the legal ability to enact regulations related to fuel economy. This
issue will ultimately be decided in law suits filed by all automobile manufacturers
in California, Rhode Island and Vermont challenging the GHG regulations. A
resolution to this issue could take years. Choosing this policy as one of the
main ways to achieve IL's GHG reduction goals is risky as implementation
could be significantly delayed or never receive approval.
• In addition, the calculations in policy paper do not assume that the auto industry
will achieve future fuel economy improvements. Currently the President has
proposed a 4% increase per year through 2017 (equivalent to 36 mpg for cars).
The industry is currently working with legislators in Washington to propose
Federal fuel economy improvements that are based on technology, value and
safety. The CA standard (46 mpg for cars) is a proposed mandate that is not
based on economic feasibility.
• No auto manufacturer in the industry has said that they will be able to meet the
CA standard because it is not technologically viable.
• Adopting CA standards in IL will :

o provide no environmental benefits above and beyond the federal
program. CALEV is virtually equivalent to the U.S. EPA's Tier II" motor
vehicle standards. By adopting California's standards, IL will lose flexibility
the Federal regulations provide. By adopting CA standards, IL will be
committed to taking regulatory action to adopt all future changes that CA
makes to its own program.
o increase the cost of a new vehicle by an average of $3,000 and has
the potential to eliminate several popular models of pick-up trucks, sportutility vehicles, vans, minivans and cars. Ultimately, adoption of the CA
standards will result in reduced towing capacity, hauling ability, off-road
capability, cargo space, passenger room and horsepower. Last year,
more than half of all new vehicles sold in the state were minivans,
pickups, vans and SUVs. These vehicles are a necessarily – not a
luxury—for many families and business owners.
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• The National Highway Safety Administration when setting “maximum feasible”
fuel economy standards for the nation, considers technological feasibility,
safety, affordability, emissions, consumer choice and effects on American
jobs. By contrast, California did not adequately consider any of these factors. A
consistent national policy makes most sense to avoid such policy oversights.
Rebuttal to Written Comments Submitted by Ford Motor Company
Environmental Law & Policy Center
Environment Illinois
Sierra Club, Illinois Chapter
Union of Concerned Scientists
Ford comment:
• The ways to decrease CO2 from autos are to drive less or use less fuel.
Therefore greenhouse gas (GHG) standards are functionally equivalent to
fuel economy standards. To the extent that GHG standards are considered,
they must replace (not overlap with) the Corporate Average Fuel Economy
Program (CAFE) and they must be administered at the Federal level.
Automakers need a consistent national policy, and this nation-wide policy cannot
be written by a single state or a group of states.
Rebuttal:
• The mission of the Climate Change Advisory Group is to develop a set of policy
recommendations that will meet the governor’s stated goal of reducing global
warming pollution to 1990 levels by 2020, and 60% below 1990 levels by 2050.
Adopting the vehicle emissions standards already in place in 12 states is the
largest single reduction strategy Illinois could adopt in the transportation sector.
These standards include all greenhouse gas pollutants, including nitrous oxide,
methane, and hydrofluorocarbons. These additional pollutants beyond carbon
dioxide are critical because they are up to 1300 times more potent than CO2.
Various studies show that the LEV II and Pavley standards would cut global
warming pollution here by 9-10 million metric tons every year. Furthermore,
there are ways to reduce global warming from vehicles without affecting fuel
economy. Advanced air conditioning systems with less polluting refrigerants, or
biofuels with lower carbon content, are two examples. The fact that greenhouse
gas reduction often leads to fuel efficiency improvement is a welcome side benefit
to the legislation. In addition, the Supreme Court, in its recent Massachusetts v.
EPA decision, said in discussing these two sets of standards, “But that DOT sets
mileage standards in no way licenses EPA to shirk its environmental
responsibilities…the two obligations may overlap, but there is no reason to think
the two agencies cannot both administer their obligations…” We do agree with
Ford that a national policy is preferable, and would be eager to join forces with all
automakers in support of a national adoption of the LEV II/Pavley program.

Ford comment:
• Auto manufacturers believe that CA Standards preempt the federal CAFE

program. The recent Supreme Court Decision referenced in Policy Paper #18
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does not address the issue of Federal preemption regarding fuel economy
standards and therefore CA (nor any of the other states adopting CA standards)
currently has the legal ability to enact regulations related to fuel economy. This
issue will ultimately be decided in law suits filed by all automobile manufacturers
in California, Rhode Island and Vermont challenging the GHG regulations. A
resolution to this issue could take years.
Choosing this policy as one of the main ways to achieve IL's GHG reduction
goals is risky as implementation could be significantly delayed or never
receive approval.
Rebuttal:
• As stated in our rebuttal above, many technologies, the list of which can be
found in the California Air Resources Board’s 2004 Initial Statement of Reasons,
already exist to ensure compliance with the LEV II/Pavley program. That list,
prepared in consultation with automotive engineers, was designed to reduce
global warming pollution—a goal that does not conflict with the federal CAFÉ
program. In regard to the lawsuits, arguments concluded in the Vermont case last
week, and various legal experts believe that the case will be decided by
September. Thus if the current lawsuits are decided in the states’ favor, the
standards could become the law of those states in a matter of months, not years.
We believe it is far more risky for the state of Illinois to choose not to adopt a
program that would so effectively reduce global warming pollution. One other
point—the comment states that all automobile manufacturers have filed suit in the
three states listed. In reality, only General Motors, Daimler Chrysler, the Alliance
of Automobile Manufacturers, and the Association of International Automobile
Manufacturers have filed suit. While all automakers are in either the Alliance or
the Association, the level of support of individual automakers for the lawsuit
cannot be ascertained.
Ford comment:
• In addition, the calculations in policy paper do not assume that the auto industry

will achieve future fuel economy improvements. Currently the President has
proposed a 4% increase per year through 2017 (equivalent to 36 mpg for cars).
The industry is currently working with legislators in Washington to propose
Federal fuel economy improvements that are based on technology, value and
safety. The CA standard (46 mpg for cars) is a proposed mandate that is not
based on economic feasibility.
Rebuttal:
• We welcome the automakers’ taking the initiative to improve fuel efficiency on
their own, but have little confidence in their voluntary initiative, as we have
waited for decades to see improvements but instead have been moving backwards,
not forwards on fuel economy. Moreover, such improvements would not address
the non-carbon greenhouse gas emissions discussed later in this rebuttal.
Furthermore, the 46 mpg standard mentioned by Ford does not match the
automakers’ own calculation of the fuel economy needed to meet the LEV
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II/Pavley program in California when fully implemented. In documents filed
there, the automakers said only 40.4 mpg would be needed to reach the standard,
assuming more efficient air conditioning systems are installed. This is quite close,
in fact, to the 2017 mpg put forth by the President—taking today’s 27.5 mpg
figure and adding 4%/year to 2017 brings the standard by then up to 37.6 mpg.
Finally, the state of California has said on many occasions that it believes the
LEV II/Pavley program is both cost-effective and economically feasible.
Ford comment:
• No auto manufacturer in the industry has said that they will be able to meet the

CA standard because it is not technologically viable.
Rebuttal:
• As stated above, the California Air Resources Board has developed a list of
modifications that in various combinations would ensure compliance with the
LEV II/Pavley program. Given the lawsuits now filed, it would be surprising if
one or more automakers would break from the pack and say that it/they could
meet the standards.
Ford comment:
• Adopting CA standards in IL will :
o provide no environmental benefits above and beyond the federal

program. CALEV is virtually equivalent to the U.S. EPA's Tier II" motor
vehicle standards. By adopting California's standards, IL will lose flexibility
the Federal regulations provide. By adopting CA standards, IL will be
committed to taking regulatory action to adopt all future changes that CA
makes to its own program.
o increase the cost of a new vehicle by an average of $3,000 and has
the potential to eliminate several popular models of pick-up trucks, sportutility vehicles, vans, minivans and cars. Ultimately, adoption of the CA
standards will result in reduced towing capacity, hauling ability, off-road
capability, cargo space, passenger room and horsepower. Last year,
more than half of all new vehicles sold in the state were minivans,
pickups, vans and SUVs. These vehicles are a necessarily – not a
luxury—for many families and business owners.
Rebuttal:
o The LEV II/Pavley program would provide significant air quality
benefits to Illinois. According to the Illinois EPA, the California standard
would reduce emissions of volatile organic compounds (VOCs) by 4.0
tons per day and emissions of nitrous oxides (NOx) by 6.6 tons per day
compared to the Tier II federal program. These pollutants are the major
contributors to Illinois’ ozone pollution problems. According to the
California Air Resources Board (CARB), greenhouse gas emissions will
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fall 18% by 2020 and 27% by 2030 there under the LEV II/Pavley
program.
o By studying its various combinations of available technologies, the
California Air Resources Board has estimated a maximum cost effect of
the LEV II and Pavley program of just over $1,000. Whether a vehicle
would be purchased in cash or via a normal 5-year car loan, buyers would
recoup the additional cost in less than two years because of greater fuel
efficiency, and achieve net savings thereafter. In regards to the vehicle
choice question, the state of Maryland, the most recent adopter of the LEV
II/Pavley program, found no evidence that availability of virtually any
model would be jeopardized, including the type of vehicles listed in Ford’s
comment.
Perhaps even more importantly, the LEV II/Pavley program is most strict
on those vehicles weighing 3,750 lbs. or less fully loaded—these represent
passenger cars plus only the lightest of SUVs. Vehicles weighing more
than 3,750 lbs. are judged to a much less stringent set of standards.
Availability of these larger vehicles would thus not be threatened
whatsoever. Vehicle choice is even augmented by the Zero Emission
Vehicle program contained within the LEV II standards because the
program helps bring to market vehicles with advanced hybrid, hydrogen,
and electric propulsion technology. In California alone since 2001, for
example, more than 70,000 different hybrid vehicles have been sold
including the GMC Sierra, the Toyota Prius, and the Ford Escape Hybrid.
Not as well publicized is the most significant success of the program in
California—500,000 “partial” zero emission vehicles (PZEVs) sold; these
are cars/light-duty trucks with standard gasoline internal combustion
engines but that produce cleaner emissions than a pure electric vehicle
when taking into account the source of the power used to charge it. Plus,
these PZEVs produce no evaporative emissions.
Ford comment:

• The National Highway Safety Administration when setting “maximum feasible”
fuel economy standards for the nation, considers technological feasibility,
safety, affordability, emissions, consumer choice and effects on American
jobs. By contrast, California did not adequately consider any of these factors. A
consistent national policy makes most sense to avoid such policy oversights.
Rebuttal:
• As often stated above, various technologies are available, by which to meet the
LEV II/Pavley program. California finds both the available technologies and the
LEV II/Pavley program in its entirety to be cost-effective. We do agree with Ford
that the effect on American jobs is important, and would applaud Ford and other
American automakers if they were to take the initiative to build the cleaner cars
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that people clearly want today. By so doing, the American automakers’ troubling
financial results of the last several years could begin to be reversed.
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Illinois Climate Change Advisory Group Recommendation
Policy Name: 20% carbon offset requirements for new fossil fuel generation
Sectors: Electric, Industry
Approved September 6, 2007
Description
This straw man proposal is based on the State of Washington’s requirement that new and
expanding fossil fuel power plants offset 20 percent of their carbon dioxide emissions.
http://www.ecy.wa.gov/pubs/0502032.pdf .
During the first Cap and Trade Group call, it was suggested that 100% of new emissions
should be offset. An emissions estimate is provided for this approach below. Some
commented that offset requirements are a disincentive to new, cleaner power plants and
an incentive to keep running older, dirtier power plants. It was also noted that a Cap and
Trade program would make an offset program unnecessary.
The offset requirement could be applied to industrial boilers and generators, but with very
little growth projected in this sector (roughly 0.6 MMTons CO2 growth between 2010
and 2020) the amount of GHGs offset would be very low. Therefore, it is excluded from
this straw man proposal.
Applicability:
New electric generating facilities
• Any new facility for which a Construction Permit application is submitted on or
after July 1 of the year in which the law/regulation is adopted.
• Any new facility with:
o a station generating capacity of at least 25 megawatts of electricity (MWe)
o At least one generating unit
o Fossil fuel as all or part of its fuel
o Some or all of its electricity for sale
Modifications to existing electric generating facilities
• Any existing facility modified on or after July 1 of the year in which the
law/regulation isadopted.
• Any existing facility with:
o Generating capacity of at least 25 MWe
o At least one generating unit
o Fossil fuel as all or part of its fuel
o Some or all of its electricity for sale
o Changes resulting in an increase of at least:
25 MWe, or
15% in annual CO2 emissions from fossil fuels
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Allowable Offsets
Regulated entities could earn offsets by:
1. Purchasing them from an organization approved by IEPA to sell offsets.
2. Designing and implementing an offset plan approved by IEPA.
What type of offset are allowed, steps to verify the offset credits, and similar
implementation details can be sorted out at a later date.
Timetables
Implementation: January 1, 2010.
Barriers to implementation
The state will require additional resources to manage and enforce the offset requirements.
Rough estimate of reductions from BAU in 2020
Note: These estimates assume the policy is implemented in isolation and do not account
for interactions and duplications between policies. Therefore, adding the reductions for
all 24 recommendations together would substantially overestimate the emissions
reductions from implementing them in combination. The estimates presented here were
used solely to inform the subgroups and the ICCAG as it considered which policies
should be included in the modeling exercise. ICCAG recommendations were based on
the ICFI modeling results, presented in Section VI and Appendix H.
Assume implementation January 1, 2010.
126,888 MMTons in 2020 - 100,885 MMtons in 2010 (WRI projections) = 26,003
MMTons CO2 power plant emissions growth from 2010 through 2020
26,003 MMtons CO2 X 0.20 (offset requirement) = 5.20 MMTons CO2
100% offset requirement: 26 MMTons CO2.
Policy: #12 - Carbon Offset for Electric Generation - Modeler Comments:
1) Any new generation must purchase an offset.
2) Existing generation which increases their generation (above a specific level) is
required to purchase an offset
3) Offsets may be purchased from an approved offset program
4) Can the electric sector generate offsets by reducing generation?
5) We will simulate an emissions offset market where
a. The existing generators are given gratis offsets at 115% of their current
emissions. This will enable the old generators to shut down and sell to the
new more efficient generators.
b. New generation receives no gratis offsets. They must buy from existing
generators or from outside.
c. Offsets may be purchased from outside the electric sector.
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6) Data required
a. Starting year for program – 2010
b. Base year for emissions – 2010
c. Offset requirement for new capacity – 100%
d. Gratis offsets for existing capacity – 115%
e. Coverage – electric generation only (no industrial generation)
f. Price of outside offsets - $35/tonne
g. Limit (tones) of outside offsets – none
7) Expectations
a. Shift to out of state generation to limit of transmission
b. Shift to renewable generation
c. Shift to industrial self-generation
d. Purchase price will tend to international price. Price cannot rise above
international price or Illinois generators would buy from international
market.
e. If transmission constrains electric flows, then Illinois wholesale and
retail electric prices will increase.
f. Economic growth slows from reduction in electric production, electric
construction, and electric prices. Economic growth increases due to
increase in renewable construction.
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Illinois Climate Change Advisory Group Recommendation
Policy Name: Carbon capture and storage portfolio standard
Sector: Electric Power
Approved September 6, 2007
Description
As called for in the Governor’s Energy Independence Plan, provide incentives to
encourage the development of carbon capture at new fossil fuel power plants in Illinois. To ensure
that developers have a market for the electricity from these plants, also require the Illinois electric
utilities and alternative retail electric suppliers (ARES) to purchase up to 5% of their peak electric
load from power plants that sequester carbon, if available. HB 1834 (Hannig) has language which
could be adopted for this purpose. A tracking system, such as PJM’s Generation Attributes Tracking
System (GATS), could be used by generators and utilities to keep track of how much electricity
comes from these carbon sequestering power plants.
Timetables, duration and stringency
Carbon capture technologies are not expected to be available until around 2015.
Barriers to implementation
The main barrier is the uncertainty in the reliability and economics of integrated gasification
combined cycle (IGCC) and other technologies capable of carbon capture.
Interstate Cooperation
Pennsylvania has allowed IGCC to be counted towards its RPS.
Rough estimate of reductions from BAU in 2020
Note: These estimates assume the policy is implemented in isolation and do not account for
interactions and duplications between policies. Therefore, adding the reductions for all 24
recommendations together would substantially overestimate the emissions reductions from
implementing them in combination. The estimates presented here were used solely to inform the
subgroups and the ICCAG as it considered which policies should be included in the modeling
exercise. ICCAG recommendations were based on the ICFI modeling results, presented in Section
VI and Appendix H.
Given projected peak demand of 36,000 MW in 2020 (assuming 1.3% annual growth from 29,800 MW
in 2005), then 5% is equivalent to 1,800 MW. The emissions benefits of 1,800 MW of electric
generation with carbon capture depend both on the sequestration rate and what types of generation these
plants would displace. We assume that a 90% sequestration rate is the highest practical level attainable
in the time period of 2015-2020. The emissions reduction then ranges from 9.2 million metric tons to
12.6 million metric tons from the BAU in 2020, depending on whether existing plants are retired,
planned conventional plants are displaced, or carbon capture and storage are added to planned
gasification plants. Policies to encourage carbon capture and storage would reduce emissions by 11.1
million metric tons if a mix of plants is displaced. (See attached tables for the calculations and
assumptions.) Additional variables to take into account are the location of the plants displaced – that is,
in-state versus out-of-state – and how much of the carbon captured is used for enhanced oil and gas
recovery.
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11097

8844

8309

9713

Heat rate
(Btu/kWhr)

0

0

0

(111,363,865)

130,181,396

Fuel Input
(mmBtu)

205.3

205.3

205.3

Emission
Coefficient (lbs
CO2/ mmBtu)
205.3

11097

8844

8309

9713

Heat rate
(Btu/kWhr)

0

0

(118,534,363)

0

130,181,396

Fuel Input
(mmBtu)

0

(13,402,800)

0

0

Annual
Generation
(MWhr)
13,402,800

11097

8844

8309

9713

Heat rate
(Btu/kWhr)
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0

(148,730,872)

0

0

130,181,396

Fuel Input
(mmBtu)

205.3

205.3

205.3

Emission
Coefficient (lbs
CO2/ mmBtu)
205.3

205.3

205.3

205.3

Emission
Coefficient (lbs
CO2/ mmBtu)
205.3

Displace/Retire Existing Coal-fired Plants

0

0

(13,402,800)

0

Annual
Generation
(MWhr)
13,402,800

Displace Planned New Conventional Coal-fired Plants

0

0

0

(13,402,800)

Annual
Generation
(MWhr)
13,402,800

Add Sequestration to Planned Gasification Plants

(18,549,475)

(13,847,822)

0

0

12,120,744

CO2 Production
(metric tons/yr.)

11,647,033

0

(11,036,329)

0

12,120,744

CO2 Production
(metric tons/yr.)

18,817,531

0

0

(10,368,708)

12,120,744

CO2 Production
(metric tons/yr.)

Potential Scenarios for Reducing Carbon Emissions through Carbon Capture and Storage

0%

0%

0%

90%

CCS

0%

0%

0%

90%

CCS

0%

0%

0%

90%

CCS

(12,635,748)

(13,847,822)

0

0

Net CO2
Emissions (metric
tons/yr.)
1,212,074

(9,824,254)

0

(11,036,329)

0

Net CO2
Emissions (metric
tons/yr.)
1,212,074

(9,156,634)

0

0

(10,368,708)

Net CO2
Emissions (metric
tons/yr.)
1,212,074

Illinois Climate Change Advisory Group Recommendation
Policy Name: CO2 emission performance standards for electricity generation and
procurement (new generating only)
Sector: Electric Power
Approved September 6, 2007
Description
This straw proposal would establish regulatory requirements using a hybrid of two policy
approaches. First it contains a CO2 emissions performance standard for new fossil fuel
fired power plants in Illinois. This standard is coupled with a mandatory standard on the
power purchases of load serving entities (LSEs) in Illinois. A presentation of the
advantages and disadvantages associated with both options follows each description
along with a summary discussion.
It is important to note that emissions reductions from this straw man proposal would
likely overlap with other proposals that address emissions in the electric generation
sector.
CO2 emissions performance standards for new electric power plants and electricity
contracts.
th

This option is derived from Section 708 of U.S. 110 Senate bill S. 309, the Global
Warming Pollution Reduction Act also known as Sanders-Boxer. This straw proposal
would apply to all new electric generation units built in Illinois that begin operation no
less than 2 years after approval of the standard, which have a nameplate capacity of
25MW or greater and are intended to generate electricity at a unit capacity factor of at
least 60%. Beginning on December 31, 2015, these plants and all subsequently built
plants must meet a CO2 emissions rate standard equal to that of a typical new natural gas
combined cycle power plant. Or roughly 1,100 lbs. CO2/MWH (499 kg/MWH).
In this straw proposal, IEPA would be permitted to increase the stringency of the
standard over time. Standards could be met through any combination of low-carbon fuels
(such as natural gas or sustainably sourced biomass), increased efficiency, carbon capture
and storage or other technology.
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In addition, beginning January 1, 2009, LSEs in Illinois that enter into power purchase
contracts with newly operational power plants regardless of where the plants are located
may only do so if the plants meet the same 1,100 lbs CO2/MWH. The standard would not
apply to day ahead and spot market power purchases.
Advantages and disadvantages
Advantages
• This proposal directly regulates GHG emissions from new power plants in
Illinois. This insures that emissions reductions are achieved in state in order to
meet the Governor’s target.
• The standard is performance based rather than a technology or fuel based
mandate which allows flexibility for plants to use the least cost option available
for compliance.
• The standard will help to achieve state-wide compliance with future state and/or
federal cap and trade systems. Requiring lower GHG emissions from future power
plants will reduce overall allowances prices in a state GHG market.
• The LSE standard will minimize any competitive advantage that may otherwise
arise for out of state, unregulated power generation that sells power into Illinois as
well as minimize emissions leakage.
Disadvantages
• Though this option does send a signal to the market that low emissions power
has value (through the LSE standard) this proposal does leave high emitting,
existing sources in Illinois entirely unregulated if the sell all of their power out of
state. Complimentary policies that apply to direct emissions from these existing
sources, such as a cap and trade system would be needed to address this issue.
• This option does nothing to address emissions from existing power plants and
may provide a perverse incentive to extend the life of existing plants rather than
retiring them and replacing them with new units.
• May increase the cost of electricity from new regulated power plants depending
on which fuel and technology options are used to meet the standard.
• Adjustments to the current auction system would be necessary so that power
purchasers know in advance the emissions rate associated with power contracts.
Timetables, duration and stringency
January 1, 2009. All LSEs in Illinois may only enter into power contracts from generators
that meet or exceed the emission standard.
January 1 2010 (estimate). All new plants that begin operation on or after this will be
subject to the emissions standard
January 1, 2016. Standards take effect.
Standards may become more stringent over time; there is no sunset provision in this straw
proposal.
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Barriers to implementation
IEPA will require additional resources to manage and enforce new performance standards
ICC will require additional resources to manage and enforce new standards.
Legislation would be required to implement this proposal.
Other regulatory measures may be needed to facilitate the availability of carbon capture
and storage. This technology may be required for coal to be considered as a fuel source
for new plants that are compliant with these proposed standard.
Adjustments to the current auction system would be necessary so that power purchasers
know in advance the emissions rate associated with power contracts. This could be done
by integrating the auction with a robust generation attribute tracking system (GATS) that
track all generators from which Illinois LSE’s purchase power would need to be
implemented in order to assess the emissions rate associated with any one power
purchase and overall LSE portfolio averages.
A brief discussion of what a GATS is and how easily it could be applied in Illinois is
presented below.
Generation Attribute Tracking Systems and their use in an emissions performance
standard for electricity procurement.
Generation Attribute Tracking Systems (GATS) are standardized registry and accounting
systems that tracks and records emission performance data from participating generators.
Generation attributes are “unbundled” from actual electricity and tracked as unique
certificates. This concept is identical to that of Renewable Energy Certificates (RECS)
only attributes such as pollutant emission rates for all generation can be tracked and
accounted for. Generation attribute certificates can be bought and sold separate from the
actual electricity from which they were generated.
GATS are currently in operation for specific types of generation (e.g. renewables) in
Wisconsin and Texas as well as full for generation tracking in the New England Power
Pool and in the PJM Interconnection which covers Northern Illinois. Systems are under
construction in the Western states (WREGIS) as well as the Upper Midwest (MRETS). In
the PJM GATS (See attached fact sheet) generator participation is voluntary; however,
states can require LSE’s to hold GATS certificates to verify emissions disclosure data
and for the compliance of policies such a an emissions portfolio standard as presented
above. Therefore, LSE’s have an incentive to require GATS certificates as part of power
purchase transactions.
PJM GATS is designed to accommodate expansion and can accommodate the
participation of generators that are located outside of the PJM Interconnection. For
example, some generators located in the MISO power pool have registered with PJM
GASTS in order to participate in Pennsylvania’s Alternative Portfolio Standard market. If
Illinois were to implement an emissions portfolio standard, MISO generators could
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participate in PJM GATS. This would reduce the need for MISO to develop its own
GATS though if it were to do so it would not be difficult to interconnect the two systems.
In short, the infrastructure to support Option 2 in this straw proposal is either readily
available or could be available in a short enough timeframe to support the development
and implementation of this policy.
Rough estimate of reductions from BAU in 2020
Note: These estimates assume the policy is implemented in isolation and do not account
for interactions and duplications between policies. Therefore, adding the reductions for
all 24 recommendations together would substantially overestimate the emissions
reductions from implementing them in combination. The estimates presented here were
used solely to inform the subgroups and the ICCAG as it considered which policies
should be included in the modeling exercise. ICCAG recommendations were based on
the ICFI modeling results, presented in Section VI and Appendix H.
Under WRI’s business as usual projections it is assumed that four, new 1,000 MW
conventional pulverized coal plants are built in Illinois between 2012 and 2020 and that
each plant emits 5.6 million metric tons of CO2 annually for a total of 22.4 MM tons
CO2 in 2020.
In order to meet the CO2 emissions performance standard, it is assumed that natural gas
plants, IGCC plants with carbon capture and storage, or ultra-supercritical pulverized
plants coal plants co-fired with 50 percent biomass are built instead of the four
conventional coal plants. For the purpose of estimating emissions benefits, we assume
eight 500 MW natural gas combined cycle plants are built in their place. The choice of
natural gas for this example is appropriate as the US Energy Information Administrations
projects that the levelized total cost of electricity in 2015 for natural gas is slightly lower
than that of conventional coal (see table 1).
These natural gas plants are assumed to emit 1.64 MM tons CO2 each annually for a total
of 13 MM tons CO2 in 2020. Therefore an estimate of the potential GHG reduction from
this straw man proposal is 22.4MM tons CO2 minus 13.12 MM tons CO2 or 9.28 MM
tons CO2.
Table 1. Projected Levelized Electricity Costs for New Plants, 2015
($/MWH)
Capital
O&M
Fuel
Transmission
Total
Coal
30.34
4.73 14.58
3.47
53.12
Gas Combined Cycle
11.33
1.4 36.97
2.88
52.58
Wind
40.67
8.31
0
6.77
55.75
Nuclear
42.6
7.84 6.63
2.18
59.25
Source: US Energy Information Administration, Annual Energy Outlook 2006 with
Projections to 2030, 2005. Figure 58.

It is assumed here that the LSE portion of this proposal would not significantly affect
emissions in Illinois above and beyond the emissions standard for new plants. However,
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this component of the proposal will aid in preventing leakage of emissions to other states
and therefore will maintain the environmental integrity of the entire package.
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Written Comments - Submitted by United Mine Workers based on the straw
proposal of "Options 1 & 2" discussed on the Electric Power conference call of
April 22nd.
Option 1. CO2 emissions performance standards for new electric power plants
All new electric generating facilities larger than 25MW which begin operation after 2011
must meet a CO2 standard equivalent to a gas combined cycle plant (1100 lbs
CO2/MWH) by 12/31/2015 (adapted from S. 309, the Sanders-Boxer bill.)
This standard, if implemented in Illinois apart from national legislation, likely would
preclude the construction of new coal-based electric generating facilities in Illinois. The
additional costs associated with carbon capture & storage or other mitigation means
would make new electric generation in Illinois uncompetitive with plants built in nearby
coal states such as Kentucky and Indiana. Just as southern Illinois now stands to benefit
from a resurgence of coal-based energy development, a stand-alone state policy
mandating gas-based performance standards would drive new construction, mining and
operating jobs to other eastern states.
For example, American Electric Power estimates the following costs for alternative coal
and natural gas generation technologies, with and without carbon capture (and excluding
carbon sequestration):
PC
IGCC NGCC
Cost w/o CO2 capture ($/MWH)
$58 $63
Cost with CO2 capture ($/MWH)
$94 $87
Source: AEP Presentation to UBS, February 2006.

$90
$137

UMWA anticipates that economic analyses of the proposed application of gas-based
performance standards on a stand-alone basis in Illinois will validate these concerns.
Also, it is unlikely, as assumed by WRI, that eight 500 MW gas combined cycle units
would be constructed in lieu of the four 1,000 MW coal plants assumed in the BAU base
case. Natural gas is not an economic choice for new generation relative to increased
imports from other states. For this reason, the CO2 reduction impacts of Option 1 should
be calculated based on increased emissions from alternative generation supplies in
adjacent states.
Option 2. CO2 emission performance standards for electric procurement.
Derived from CA AB 1368, prohibiting load serving entities in Illinois beginning in 2009
from entering into contracts (other than short-term day-ahead or spot) that in aggregate
result in an emissions rate exceeding that of a new gas combined cycle plant (1100 lbs
CO2/MWH).
The UMWA believes that this option is unconstitutional under the dormant aspects of the
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Commerce Clause. It plainly discriminates against the purchase of power from
predominately coal-based electric utilities in adjacent states. As discussed below, even if
judged under the balancing tests of Pike v. Bruce Church, it is unlikely that Illinois could
demonstrate any climate-related environmental benefit from the 15 million ton CO2
reduction estimated for this option.
In addition, we believe that this option, and similar proposals to regulate the emissions
content of imported power, conflict with the exclusive jurisdiction that Congress
conferred over wholesale power transactions to the Federal Energy Regulatory
Commission. The Federal Power Act effectively preempts state interference with
interstate wholesale power transactions.
By reserving to Congress the power to regulate interstate commerce, the Commerce
Clause of the U.S. Constitution implicitly limits state power to discriminate against
interstate commerce. Gibbons v. Ogden, 22 U.S. (9 Wheat) 1 (1824). The "dormant" or
negative aspects of the Commerce Clause do not preclude state actions affecting
commerce: "(t)he States retain authority under their general police powers to regulate
matters 'of legitimate local concern,' even though interstate commerce may be affected."
Lewis v. BV Inv. Managers, 447 U.S. 27, 36 (1980).
The U.S. Supreme Court has adopted a two-tiered approach to dormant commerce clause
analysis. The first approach involves statutes that have neither a discriminatory purpose
nor a discriminatory effect:
"Where a state statute regulates evenhandedly to effectuate a legitimate local
public interest, and its effects on interstate commerce are only incidental, it will
be upheld unless the burden imposed on such commerce is clearly excessive in
relation to the putative local benefits." Pike v. Bruce Church, 397 U.S. 137, 142
(1970).
The second approach governs statutes that discriminate against interstate commerce in
purpose or effect. The Court has applied a "virtually per se rule of invalidity" if a statute
effects simple economic protectionism and the state can present no valid purpose for the
statute. Wyoming v. Oklahoma, 502 U.S. 437 (1992). Because Option 2 plainly
discriminates against certain forms of interstate commence, it likely would be judged
under the strict scrutiny standard of the per se line of cases. The per se approach is
applied when a regulation "directly regulates or discriminates against interstate
commerce." Brown-Forman Distillers v. New York State, 476 U.S. 573, 578 (1986).
A CO2 importation standard is extraterritorial in nature, requiring out-of-state utilities to
reduce the CO2 content of their emissions in order to compete in Illinois. The State
would confront a substantial burden to demonstrate that Option 2 "advances a legitimate
local purpose that cannot adequately be served by reasonable nondiscriminatory
alternatives." Oregon Waste Systems v. Dept. of Environmental Quality, 511 U.S. 93.
Numerous nondiscriminatory alternatives are available, such as the various in-state
energy conservation and efficiency measures under consideration by the Climate Change
Advisory Group.
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An exception to the per se approach has been carved out where a state can show that its
statute serves a legitimate local purpose and that no available nondiscriminatory means
could serve this purpose as well. Maine v. Taylor, 477 U.S. 131, 138 (1986). The Court
has given effect to state interests in protecting environment, wildlife and natural
resources, id., and to the protection of public health and safety. Huron Portland Cement
Co. v. Detroit, 362 U.S. 440, 442 (1960).
The Court has recognized that there is no bright line standard to distinguish between
statutes falling within the "balancing" of Bruce Church or the strict scrutiny of Maine.
See, Brown-Forman, 476 U.S. 573, 579 (1986).
The issue posed here is whether Option 2 is "basically a protectionist measure, or whether
it can be fairly viewed as a law directed to legitimate local concerns, with effects on
interstate commerce that are only incidental." Philadelphia v. New Jersey, 430 U.S. 617,
624 (1978). While Illinois properly is concerned about the potential effects of global
climate change on its natural resources, the implementation of Option 2 may have no
demonstrable effect on future climate change affecting Illinois, but a definite
discriminatory effect on sales of electric power from adjacent states. Moreover, other
non-discriminatory options under consideration by the Advisory Group are available to
achieve Option 2's estimated 15 million ton CO2 reduction. For these reasons, we regard
Option 2 as likely to fail a judicial challenge under the Commerce Clause.
We appreciate the opportunity to comment on these options. The UMWA expects that
the policy recommendations of the Advisory Group ultimately will be submitted to the
General Assembly for its consideration and implementation through appropriate
legislation.
Gene Trisko
for UMWA
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Appendix G
Illinois EPA’s Response to
Comments on ICCAG Process and
Proposed Strategies
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Illinois EPA’s Response to Recent Comments about the Illinois Climate Change Advisory
Group Process and Proposed Strategies

A number of comments and recommendations have been made about the ICCAG process and
ground rules since the last meeting on July 10. The Illinois EPA has summarized these comments
below, along with our responses. To view the full text of written comments that have been
submitted, go to http://www.epa.state.il.us/air/climatechange/documents/index.html and page
down to Documents from the July 10 Meeting.
Comments/Recommendations
1. Some or all of the remaining strategies (e.g., cap and trade, GHG emissions standards for
motor vehicles) should only be implemented at the national level. State-based approaches
will be less cost-effective and could have adverse economic impacts. (ICCAG Members:
AFL-CIO, IBEW, UTU, UMW, Ameren, Ford; Observers: Dominion.)
Illinois EPA Response
The Governor supports national strategies to reduce greenhouse gas (GHG) emissions.
However, because the impact of global warming in Illinois and around the globe could be
devastating, he doesn’t want to wait for the federal government to act. Scientists have warned
that we must address climate change within the next decade to avoid serious and irreversible
consequences.
While some strategies may be implemented more effectively at the federal level, we also believe
that a package of state strategies can achieve the Governor’s reduction goals in concert with a
strong, sustainable economy in Illinois. In fact, the Governor’s leadership on climate change is
positioning Illinois to adjust to and take advantage of the low carbon economy that is on the
horizon. Moreover, by pursuing GHG abatement strategies that work well in Illinois, we are
better positioned to help shape national strategies that may be adopted in the future.
For these reasons, recommendations for national and international policies were described as
outside the scope of the ICCAG process at the first meeting in February
(http://www.epa.state.il.us/air/climatechange/documents/07-02-22/advisory-process.pdf), and the
Chair specifically asked members to limit their recommendations to state-level policies and
programs. Without some or all of the strategies that some ICCAG members would like to defer
to the federal government, the Governor’s goals cannot realistically be met.
As for concerns about adverse economic impacts, the modeling results indicate that the
Governor’s GHG reduction targets can be met while at the same time reducing consumer energy
costs and increasing disposable income, jobs, and GSP. These comments were submitted before
the economic impact modeling was completed, and perhaps opinions will change in light of the
results.
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2. More time and further emissions and economic analyses are needed. (Dr. Schlesinger,
CEED, Ameren, Dominion, Labor).
Illinois EPA Response
The ICCAG “process is designed for substantive input by participants into the recommendations
that IL EPA Director Scott will submit to Governor Blagojevich.”
(http://www.epa.state.il.us/air/climatechange/documents/07-02-22/advisory-process.pdf)
Director Scott’s recommendations will be policy recommendations and not detailed legislative,
regulatory or programmatic proposals. There will undoubtedly be additional stakeholder input
and analyses if Governor Blagojevich directs Illinois EPA to pursue particular strategies, but we
believe the level of analysis is more than adequate to support ICCAG’s charge.
The ICCAG process has provided two levels of emissions analyses:
1. Initial estimates for individual strategies derived from credible local, state and federal
data and analyses performed by WRI and state agency staff and reviewed by the members
of the ICCAG subgroups. This is the same approach that similar state and regional
processes have used to develop GHG reduction estimates for individual strategies.
2. Comprehensive economic analysis of 4 policy package scenarios using the Energy 2020
model. The Energy 2020 model was chosen in large part because the members expressed
a preference for a multi-sector model the accounts for the interaction of policies within
and between sectors.
The following emissions and economic outputs are provided for the reference case and, in
comparison, the four policy cases:
1. State and sector annual GHG emissions data
2. Change in GHG emissions outside of Illinois
3. Change in Electricity generation outside of Illinois
4. Electricity generation and sales data by fuel and sector respectively
5. Electricity rates for the residential, commercial and industrial sectors.
6. Household electricity costs for the residential, commercial and industrial sectors.
7. Employment data.
8. Gross State Product
9. Personal disposable income data
10. Carbon allowance prices (policy scenarios with cap and trade)
The modeling results indicate that the process has largely worked, in that at least one package of
policy options has been assembled that meets the Governor’s GHG reduction targets while at the
same time enhancing the state’s economy.
In making the case that the process has gone too quickly, some have suggested that the Illinois
EPA is trying to accomplish in roughly 6 months what the Regional Greenhouse Gas Initiative
(RGGI) has taken years to do. This is not an accurate comparison. We are exploring policy
options and, unlike the RGGI states, are not writing, adopting nor implementing model rules nor
are we negotiating interstate agreements.
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In addition, other states and regions have already completed similar processes, and the ICCAG
process has benefited from their experiences. Because we are not reinventing the wheel, Illinois
has been able to proceed at a faster pace.
Some have criticized the economic analysis without having seen it first, and we encourage them
to review the modeling results before passing judgment.
3. Evaluate GHG reduction strategies individually. (Dr. Schlesinger, Labor, CEED,
Midwest Generation)
Illinois EPA Response
On advice from WRI, Illinois decided early in the ICCAG process to model packages of
strategies but not individual strategies. This was conveyed to the Advisory Group. The
modeling contractors and WRI revisited this decision based on Dr. Schlesinger’s
recommendation and proposed approach, and they have concluded that the results from such an
approach would not be very meaningful. In particular, they say that the emissions reductions
from any single measure implemented by itself will vary significantly compared to the
reductions from that same strategy implemented in combination with other strategies.
Moreover, the order in which strategies are implemented will affect the emission reductions of a
single strategy.
While it is possible to tease out the exact impacts of a single strategy implemented in
combination with other strategies, this would require many, many modeling runs – a level of
modeling that is far beyond the scope of the project at this time. And, if strategies are added or
subtracted from the current suite of policies, even more modeling would be needed to evaluate
the impacts of individual strategies within this new package of strategies. Finally, we could
model the stand-alone impacts of a single strategy, but as described above the environmental and
economic impact results would not be meaningful.
The relative significance of the different policies is already provided by the estimates in the
straw proposals, and the initial modeling results suggest that these estimates are in the right
ballpark.
4. Evaluate additional strategies that weren’t approved for further consideration by the
subgroups. (Dr. Schlesinger) The ICCAG schedule resulted in the omission of policy
options that may be better than those selected for modeling and further consideration by
the subgroups. (Midwest Generation)
Illinois EPA Response
A vote of the ICCAG membership was used to identify potential GHG reduction strategies that
the group supported for additional analysis. These strategies were assigned to subgroups, and the
subgroups were allowed to consider other strategies from WRI’s original list of policy options or
strategies that weren’t on that list. In fact, of the 24 strategies recommended by the subgroups
for modeling, four of them were new. Therefore, the process did allow for the evaluation of
other strategies, and no strategies were omitted from consideration.
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Given the pains that were taken to democratically select strategies for modeling, we are reluctant
to reopen the process for additions and deletions. However, if the ICCAG’s final
recommendations would not meet the Governor’s 2020 target, then it may make sense to
consider additional strategies.
Moreover, GHG abatement will be an ongoing endeavor in Illinois, with multiple opportunities
in the future to consider other strategies. For example, the ICCAG will continue to meet
periodically, and additional strategies will be needed to meet the Governor’s 2050 GHG
reduction goal.
5. Selected strategies are “arbitrary,” “random” and were evaluated with “little study.”
(CEED)
Illinois EPA Response
As described above, strategies to meet the Governor’s goals were selected using a transparent,
democratic process that was far from random. The stratagies were constructed based on the
knowledge and expertise of individual members of the ICCAG, state agency staff and WRI, and
they underwent several revisions based on hours of discussion and debate on ICCAG subgroup
calls and meetings. In addition, multiple levels of analysis have been utilized to assess these
strategies and inform the ICCAG’s recommendations.
6. Focus on how Illinois can best achieve reductions required by federal legislation.
(Dominion)
Illinois EPA Response
Illinois EPA believes the ICCAG process will greatly inform the state’s response to federal
legislation, if and when it is adopted. Moreover, ICCAG’s work better positions Illinois to shape
national strategies in ways that benefit the state.
7. The ICCAG was over-represented by environmental advocates and
“community” representatives. (Labor)
Illinois EPA Response
Only 10 of the 40 ICCAG members were from these groups. The vast majority of ICCAG
members represented business interests.
8. Agreed, verifiable procedures for voting on proposed measures, such as a roll-call vote,
should have been used. (Labor)
Illinois EPA Response
Early in the process, the ICCAG approved an on-line voting process for narrowing the list of
policy options. On votes for final recommendations to the Governor, vote counts or roll calls
were not necessary where there was no dissent. For measures with dissent, there was a request to
count votes and this was done. At no point during the process did any ICCAG member or
participant ask for roll calls.
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9. ICCAG members should have been advised of proxy voting procedures
Illinois EPA Response
Proxy voting was allowed for a few members during voting on the final five recommendations in
order to accommodate schedule conflicts. Members who were for and against these
recommendations were allowed to proxy vote.
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Appendix H
ICFI Reference Case Inputs and
Assumptions
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Acronyms
AEO
ACEEE
ARES
Btu
CAIR
CAMR
CAC
CFL
CHP
CREATE
GDP
GWP
DCEO
DG
EIA
EPACT
ESCO
GHG
IECC
IEPA
IGCC
kW
kWh
Mt
MW
MWe
MTCE
NRCS
OGCC
OGCT
OGST
PC
SCR
SNCR
RECS
Rest of US
RRI
USEPA
W

Annual Energy Outlook (published by EIA)
American Council for an Energy-Efficient Economy
Alternative Retail Electric Suppliers
British Thermal Units
Clean Air Interstate Rule
Clean Air Mercury Rule
Criteria Air Contaminants
Compact Fluorescent Light bulb
Combined Heat and Power
Chicago Region Environmental and Transportation Efficiency Program
Gross Domestic Product
Global Warming Potential
Department of Commerce and Economic Opportunity
Distributed Generation
Energy Information Administration
Energy Policy Act of 2005
Energy Service Company
Greenhouse Gas
International Energy Conservation Code
Illinois Environmental Protection Agency
Integrated Gasification Combined Cycle
Kilowatt
Kilowatt-hour
Mega tonne
Megawatt
Megawatt electric
Megatonnes Carbon Equivalent
Natural Resources Conservation Service
Oil/Gas Combined Cycle Turbine
Oil/Gas Combustion Turbine
Oil/Gas Steam Turbine
Pulverized Coal
Selective Catalytic Reduction
Selective Non-Catalytic Reduction
Renewable Energy Certificates
Balance of systems in U.S.
Rich Reagent Injection
United States Environmental Protection Agency
Watt
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1 Background and Project Scope
“Gov. Rod R. Blagojevich today announced a statewide goal to slash the
production of heat-trapping greenhouse gases (GHGs) to 1990 levels by 2020
and 60 percent below 1990 levels by 2050.”
Press release – February 14, 2007.

ICF International, in partnership with Systematic Solutions Inc. proposed to assist the
World Resources Institute to model policies developed by theGovernor’s Climate
Change Advisory Group to achieve this goal.
The ENERGY 2020 model was used to develop a base line scenario and analyze the impacts
of a set of proposed policies on GHG emissions to achieve the Governor’s goal. The work
plan incorporated in the proposal assumed that the World Resources Institute (WRI) and
Illinois Environmental Protection Agency (IEPA) would provide an initial economic
forecast for the modeling period from the REMI model and that the assumptions to be used
in the policy analyses would be specified by the ICCAG working groups.
This report outlines the assumptions and data inputs used in developing the baseline or
reference scenario which will be used as a point of comparison in analyzing proposed
policies. The report describes the initial data and assumptions used, the sources of this data,
and the processes used in developing the base case.

2 Organization of the Report
The report is organized into four main sections. Section 1 provides background
information regarding the purpose of the project, while this section describes how the
report is organized. Section 3 describes the analytic approach taken in modeling the
policy scenarios and the characteristics of the ENERGY 2020 model. The fourth section
describes the model inputs and assumptions as well as the source of this data. A more
detailed explanation of the ENERGY 2020 model is included as Appendix A, while the
remaining appendices provide more detailed descriptions of some of the data used in
modeling the power sector.
The report focuses on describing the Energy 2020 model and the data used in developing
the modeled scenarios. Model results and outputs have been provided in the form of
PowerPoint presentations and will be described in separate reports.
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3 Analytic Approach
The ENERGY 2020 model was used to model the impact of potential Climate Change
mitigation policies proposed for the state of Illinois by the ICCAG. ENERGY 2020 is an
integrated multi-region energy model that provides complete and detailed, all-fuel
demand and supply sector simulations. The economic benefits and costs of proposed
policies were also modeled through the use of a link with REMI. The economic inputs
for the Reference Case were obtained from the REMI model as provided by the Illinois
Department of Commerce and Economic Opportunity. This model was also used along
with ENERGY 2020 for the subsequent economic policy modeling.
ENERGY 2020 portrays the interaction of market competitors in a realistic, as opposed to
an idealized fashion, including transmission-system market-dynamics. It focuses on the
imperfections of the market, including market gaming, and therefore is extremely useful
for M&A and asset evaluation. Pollution emissions and costs, including allowance and
trading, are endogenously determined, thereby allowing assessment of environmental
business-risks.
ENERGY 2020 is parameterized with local data for each region/state/province as well as
the all the associated energy suppliers it simulates. Thus, it captures the unique
characteristics (physical, institutional and cultural) that affect how people make choices
and use energy. State models are currently validated from 1985 to the latest quarterly
numbers because of limited historical data associated with electric utilities. 1
ENERGY 2020 can be linked to a detailed macroeconomic model to determine the
economic impacts of energy/environmental policy and the energy/environmental impacts
of national policy. For US regional and state level analyses, the REMI macroeconomic
model is regularly linked in ENERGY 2020. 2 The macroeconomic model (that includes
inter-state/provincial, US and world trade flows) simulates the real-time impact of energy
and environmental concerns on the economy and vice versa.
The default model simulates demand by three residential categories (single family, multifamily, and agriculture/rural), commercial, industrial by 2-digit SIC, and three
transportation services (residential, commercial, industrial). There are approximately six
end-uses per category and six technology/mode families per end-use. 3 Currently the
1

Energy supplier data comes from Resources Data International, Inc., Boulder, Colorado. US and
Canadian fuel and demand data come the US Department of Energy and Natural Resources Canada,
respectively. US and Canadian pollution data come from US EPA and Environment Canada, respectively.
2
Regional Economic Models, Inc., Amherst, Massachusetts.
3
End-uses include Process Heat, Space Heating Water Heating, Other Substitutable, Refrigeration,
Lighting, Air Conditioning, Motors, and Other Non-Substitutable (Miscellaneous). Detailed modes

242

18/10/2007

Climate Change Strategy Modeling - State of Illinois
Reference Case Inputs and Assumptions

technology families correspond to six fuels (oil 4 , gas, coal, electric, solar and biomass).
The transportation modes include automobile, truck, bus, train, plane, marine and electric
vehicles. Added end-uses, technologies, and modes can be added as data allow (it is
possible to add detail comparable to the 13 building-types in the national model’s
commercial sector). For all end-uses and fuels, the model is parameterized based on
historical locale-specific data. The load duration curves are dynamically built up from
the individual end-uses to capture changing condition under consumer choice and
combined gas/electric programs.
The energy demand sector includes cogeneration, self-generation, and distributed
generation simulation including mobile-generation, micro-turbines, and fuel-cells. Retail
wheeling and fuel-switching responses are rigorously determined. The technology
families (which can be split, as an option, to portray specific technology dynamics) are
aggregates that, within the model, change building shell, economic process and device
efficiency and capital costs as price or other information that the decision makers rely
upon, change. ENERGY 2020 utilizes that data the group develops for parameterizing
and disaggregating the model. ENERGY 2020 provides feedback on the implications of
future assumptions. Its demand and prices forecasts are impeccably accurate even under
extreme market conditions.
The supply portion model includes endogenous detailed electric supply simulation of
capacity expansion/construction, rates/prices, financial/accounting, load shape variation
due to weather, and changes in regulation. 5 The model dispatches plants according to the
specified rules whether they are optimal or heuristic and recognizes transmission
constraints as well as the associated costs. 6 A sophisticated dispatch routine selects
critical hours along seasonal load duration curves as a way to provide a quick but
accurate determination of system generation. Peak and base hydro usage is explicitly
modeled to capture hydro-plant impacts on the electric system.
Gas distribution utility dynamics are also simulated, but the generic state/provincial
models does not contain oil or gas production; only a simplified simulation to determine
delivered-product prices.
include: auto, light truck, medium weight truck, bus, train, airplane, and marine. Each mode type can be
characterized by gasoline, diesel, electric, NG, propane, or hybrid vehicles.
4
Different petroleum products are associated with specific end-uses and categories.
5
ENERGY 2020 does include a complete, but aggregate representation of the gas and electric transmission
system. Gas transmission data are provided by CERI and electric transmission data provide by Resource
Data, International via the National Electric Reliability Council. The dispatch technologies in the basic
model include: Oil/Gas Combustion turbine, Oil/Gas Combined Cycle, Oil/Gas Steam Turbine, Coal Steam
Turbine, Advanced Coal, Nuclear, Base load Hydro, Peaking Hydro, Renewables, Base load Purchase
Power Contracts, Base load Spot Market, Intermediate Purchase Power Contracts, Intermediate Spot
Market, Peaking PP Contracts, Peaking Spot Market, and Emergency Purchases.
6
A 60 node transmission system is used in the default model.
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ENERGY 2020 can include oil, gas, and coal supply sectors. Energy used in primary
production and emissions associated with primary production and its distribution is
included in the model.
While the current analysis is limited to greenhouse gas emissions, ENERGY 2020
includes pollution accounting for both energy (by fuel, end-use and sector) and nonenergy (by economic activity) for SO2, NO2, N2O, CO, CO2, CH4, TSP, VOC, CF4, C2F6,
SF6, and HFC. Other (gaseous, liquid and solid) pollutants can be added as desired.
Pollution is not determined directly by coefficients but rather by the accumulation of
capital investments that result in pollution emission with usage. National and
international allowance trading is also included. Plant dispatch can consider emission
restrictions.
The model uniquely captures the feedback among energy consumers, energy suppliers,
and the economy. For example, a change in price affects demand that then affects future
supply and price. Increased economic activity increases demand; increased demand
increases the investment in new supplies. The new investment affects the economy and
energy prices. The energy prices also affect the economy. While this feedback makes
for more self-consistent forecasts and characterization of policy impacts, it also adds
increased complexity to the detriment of consensus building among stakeholders. As
such, the model can be operated without the feedback active.
ENERGY 2020 can simulate a technology-by technology, asset-by-asset modeling
approach. Via menus, the user can define new technologies and determine their value
and impacts in the marketplace. ENERGY 2020 is designed for scenario testing. The
introduction of a new technology is associated with many market considerations that
include market applicability, sub-market niche distinctions, marketing/advertising
strategy, and categorization of the technology as a new “family” or part of an existing
family of technologies. Additionally, incentives such as rebates, tax breaks, and
subsidies can be considered. The impact of potential changes in technical characteristics
such as cost, lifetime, operating costs and efficiency can then be addressed.
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4.1.2 Price data
Energy prices for oil, natural gas, and coal significantly influence electricity prices and
influence dispatch decisions. These prices are largely dependent on international
markets, although electric sector demand can influence natural gas prices.
x
x
x

x

Oil prices in the model are based on U.S. D.O.E. Annual Energy Outlook (AEO) for
2007 to 2030. The figure below shows world oil prices used in the base case.
Historic electricity prices used in the ENERGY 2020 are derived from utility
financial statements obtained from the Energy Information Administration (EIA)
Federal Electricity Regulatory Commission (FERC) Form 1.
Power prices are calculated endogenously by the model based on generation costs
and dispatch. The model calculates retail electricity prices, however, actual
consumer prices may differ as a result of political, regulatory or market influences.
The model will be calibrated to actual prices, within reasonable parameters, for the
historic period.
The wellhead price of natural gas in the model is based on U.S. Energy Information
Administration’s Annual Energy Outlook (AEO) 2007 through 2030 as shown
below.

Source: Oil and Gas Projections, IEA AEO 2007 to 2030
http://www.eia.doe.gov/oiaf/aeo/pdf/trend_4.pdf
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The mix of housing types is expected to continue to show a gradual intensification as an
increasing proportion of the population moves into multiple unit buildings such as row
housing, apartments and condominiums.
Housing Splits by Type
2005
61%
35%
4%

Single Family
Multi Family
Other Residential

2015
59%
36%
5%

2020
57%
37%
5%

The pattern of employment has changed significantly over the past 15 years, as growth in
the service economy has offset decreases in employment in industry and agriculture.
This pattern is expected to continue over the forecast period.
Employment
Industrial
Commercial
Government
Agriculture & Forestry
Total

1990
1,335
4,824
670
123
6,951

2005
1,169
5,173
735
103
7,181

2020
1,130
5,893
776
93
7,892

Average
Annual Growth
-0.3%
0.6%
0.5%
-0.9%
0.4%

Employment by Sector
9,000

8,000

Agriculture &
Forestry

7,000

Government
Employment ('000's)

6,000
Households
5,000

Commercial
Industrial

4,000

3,000

2,000

1,000

1990

2005

2020
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4.1.2 Price data
Energy prices for oil, natural gas, and coal significantly influence electricity prices and
influence dispatch decisions. These prices are largely dependent on international
markets, although electric sector demand can influence natural gas prices.
x
x
x

x

Oil prices in the model are based on U.S. D.O.E. Annual Energy Outlook (AEO) for
2007 to 2030. The figure below shows world oil prices used in the base case.
Historic electricity prices used in the ENERGY 2020 are derived from utility
financial statements obtained from the Energy Information Administration (EIA)
Federal Electricity Regulatory Commission (FERC) Form 1.
Power prices are calculated endogenously by the model based on generation costs
and dispatch. The model calculates retail electricity prices, however, actual
consumer prices may differ as a result of political, regulatory or market influences.
The model will be calibrated to actual prices, within reasonable parameters, for the
historic period.
The wellhead price of natural gas in the model is based on U.S. Energy Information
Administration’s Annual Energy Outlook (AEO) 2007 through 2030 as shown
below.

Source: Oil and Gas Projections, IEA AEO 2007 to 2030
http://www.eia.doe.gov/oiaf/aeo/pdf/trend_4.pdf
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Source: Annual Energy Outlook 2007, EIA, page 4, Figure 1.
x The price of coal used in the model is based on the AEO 2007 to 2030.

The EIA data
provides both mine mouth prices and average delivered prices for electric power
plants.
4.1.3 Historic Energy Data

ENERGY 2020 models energy use at the end use level within each economic sector
based on the existing physical stock and the efficiency of that stock. The database of
device efficiencies reflects both the average efficiency of energy use for current stocks
and the efficiency/energy alternatives available to consumers at the margin. Technology
and efficiency choices are modeled based on past experience with consumer choice rather
than on a purely economic evaluation.
Historic energy use and consumption data used in the model is derived from the federal
Energy Information Administration (EIA) State Energy Data (SEDS) database.
Household data for Illinois was gathered from the U.S. Census Bureau supplemented by
data from the EIA’s state data on Prices and Expenditures.
Sectoral and end use data as well as energy intensities are based on the Residential
Energy Consumption Survey (RECS), Commercial Building Energy Consumption
Survey (CBECS) and Manufacturers Consumption Energy Survey (MECS).
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Description of Data
Household Data
x Including number of housing units
by structure and type
Residential Data
x Household income by housing type
x Number of people per household
x End use data, including primary
fuel type for space and water
heating, air conditioning
saturations, etc.
Commercial Data
x Floor area by sub-sector
x End use data including primary fuel
for space and water heating;
energy intensities
Industrial/Manufacturing Data
x Energy use by sub-sector and end
use
State Energy Data
x Overall energy consumption and
expenditures by sector and energy
source

Sources
United States Census Bureau

EIA Residential Energy Consumption Survey by Census
Region and Division
eia.doe.gov/emeu/recs/content.html

EIA Commercial Buildings Energy Consumption Survey by
Census Region and Division
eia.doe.gov/emeu/cbecs/content.html
EIA Manufacturing Energy Consumption Survey by Census
Region
eia.doe.gov/emeu/mecs/content.html
EIA State Energy Data System
eia.doe.gov/emeu/states/_seds.html
Illinois Commerce Commission Annual Comparison of Sales
Statistics for Electricity and Natural Gas
icc.illinois.gov/industry/publicutility/energy/salesstatistics.aspcx

4.1.4 Historic Emission Data
Historic GHG emissions are based on the inventory of US emissions as published by the
EPA ( http://www.epa.gov/climatechange/emissions/usinventoryreport.html ).
ENERGY 2020 is calibrated using historic information on all of the major greenhouse
gas emissions including: carbon dioxide (CO2), nitrous oxide (N2O), methane (CH4),
sulphur hexafluoride (SF6), Hydrofluorocarbons (HFC’s) and Perfluorocarbons (PFC's).
Modeled emissions were compared with and calibrated where necessary to those reported
in the “Illinois Inventory of Greenhouse Gas Emissions - 2000” and the “Illinois
Greenhouse Gas Emissions Inventory and Projections” prepared for the Illinois Climate
Change Advisory Group by the World Resources Institute.
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4.1.5 Electricity Sector Data
Generation Data:
The power sector is a significant contributor to GHG emissions in Illinois. It also differs
from other sectors in the extent to which emissions associated with power use outside the
state may result in emissions within the state.
ENERGY 2020 contains information on every generating unit in the state, as well as in
neighboring jurisdictions which may supply power to the state. The model tracks and
uses the following information for each generating unit:
x
x
x
x
x
x
x
x
x
x
x
x
x

Historic Peak Capacity (MW);
Historic generation levels (GWh);
Type of fuel used;
Historic annual fuel use (PJ);
Emissions by pollutant type;
O&M costs;
Capacity factors;
Emission rates;
Outage rates;
Province;
Physical location (latitude and longitude);
Ownership information;
Plant type (Hydraulic, Coal, Combined Cycle Turbine, etc.)

The data used on existing and committed generating units was obtained from the National
Electric Energy Data System (NEEDS) 2006 database.
The resulting list of generating units was matched to emission data from the EPA in order
to calculate emission rates. The resulting emission rates for the targeted GHG emissions
were then reviewed for reasonableness based on plant type and capacity factors, etc.
Costs for reducing NOx and SOx emissions to meet currently approved regulatory
requirements were based on prior analysis of the costs to meet the CAIR rules prepared
for LADCO 7 .
Historic generation by plant type was calibrated with historic generation data available
from the EIA.
7

Final Report: Implementation of EGU1 and EGU2 Policies Using the Integrated Planning Model (IPM®)
in the Midwest RPO Region, Prepared for Lake Michigan Air Directors Consortium (LADCO), Prepared
by ICF Resources, L.L.C., September, 2006.
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Planned Capacity Changes:
As part of the modeling process, ENERGY 2020 builds new capacity endogenously as
needed to meet capacity and reserve requirements. At any given time, however, plans
may already be in place to build, re-furbish, upgrade or retire generation facilities. These
plans must be incorporated into the model in order to reflect decisions and commitments
that have already been made. By necessity, some decisions had to be made on which
planned projects to incorporate in the model based on best judgment.
For this project, we reviewed information on a number of generation projects planned for
the state of Illinois, with particular emphasis on planned coal facilities. This list was then
reviewed with the Illinois EPA to determine which projects were felt to be most likely to
proceed based on the current status of their applications to the Illinois EPA (see
Appendix B). While it was not possible to determine which specific projects would
proceed, for modeling purposes we assumed that 2,600 MW of additional capacity would
be built during the period being modeled. Approximately 600 MW of this capacity was
gas-fired, with the balance being coal plants. Most of this additional capacity was added
in the 2009 to 2011 period.
A number of Illinois generating units will be subject to additional requirements for
pollution controls during the modeling period for Mercury, SOx, NOx or particulates. It
is expected that the operators of some of these units will elect to retire the units rather
than retrofit them to meet new emission requirements be required to install additional
abatement equipment. For modeling purposes, we reviewed the list of plants that will be
required to install additional equipment and have assumed that 1,610 MW 8 of capacity
will be retired during the period being modeled. Retirements were assumed to be spread
over the modeling period, with the first occurring in 2008 and the last occurring in 2019.
Characteristics of New Generation:
The table below shows the characteristics and costs used by the ENERGY 2020 model
for new electric generation added during the modeling period. The cost data and plant
characteristics have been used in past modeling efforts 9 and were reviewed and adjusted
based on a comparison with the IPM Base Case 2006 10 prepared for the U.S. EPA.
8

As per Jim Ross, IEPA, 17 July 2007.
Michigan Department of Environmental Quality, A Study of Economic Impacts from the Implementation
of a Renewable Portfolio Standard and an Energy Efficiency Program in Michigan, prepared by
NextEnergy Center and Systematic Solutions Inc., April 2007.
10
IPM 2006 - Documentation for EPA Base Case 2006 - Section 4: Generating Resources; Table 4.13,
Performance and Unit Cost Assumptions for Potential (New) Capacity from Conventional Fossil
Technologies in EPA Base Case 2006.
http://www.epa.gov/airmarkets/progsregs/epa-ipm/docs/Section-4.pdf
9
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Size
MW

Capital
Cost
$/kW

Fixed O&M
Costs
$/kW

Variable
O&M
Cost
$/kWh

Heat
Rate
Btu/kWh

Lead
Time
Years

Nuclear

1000

$2,470

$69.93

$0.55

10,400

11

PC Conventional

600

$1,279

$38.96

$2.98

8,763

4

Coal - IGCC

550

$1,761

$55.78

$1.76

7,939

4

Oil/Gas Combined Cycle
Oil/Gas Combustion
Turbine
Biomass Combined
Cycle

250

$586

$16.43

$2.50

6,577

3

160

$392

$6.75

$2.47

8,920

2

100

$1,847

$50.37

$3.25

8,911

4

Wind

50

$1,185

$28.62

$0.00

-

3

Solar -Photovoltaic

100

$2,702

$52.69

$0.00

-

3

Geothermal

n/a

n/a

n/a

n/a

n/a

n/a

New Electric
Generation Capacity
(2006$)

Note that these costs do not include the cost of fuel as ENERGY 2020 calculates fuel
costs for each generator or generator type based on the projected cost of each fuel type
and the heat rate for each plant.
Transmission Interconnections:
Power flows between neighboring US states were modeled within ENERGY 2020 based
on existing transmission capabilities and interconnections as obtained from NERC
reports. Appendix D shows a map of the transmission regions used in the model as well
as the values used in the model. Interconnection capacities used in the model were based
on the IPM Model 2006, Table 3.0.
4.1.6 Transportation
ENERGY 2020 models passenger, freight and off-road transportation separately based on
different underlying drivers. Passenger and freight transportation were modeled by
mode and vehicle type. The figure below shows the projected increase in transportation
demand, in terms of passenger miles traveled and tonne-miles of freight, for the historic
and forecast period.
Average Annual Transportation Demand Growth
Passenger
Freight

1990-2005
0.5%
2.9%
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Growth in transportation demand and energy use was reviewed against available
information from the IEA. Over the forecast period, freight demand is projected to
increase more rapidly than passenger transportation requirements.
The bulk of existing and forecast passenger transportation is used in personal vehicles.
We have assumed no major increase in vehicle efficiency in the reference case. Vehicle
efficiency levels used in the model correspond reasonably to statistics available from the
Bureau of Transportation. The table below shows vehicle efficiencies for passenger and
freight vehicles.
Passenger Vehicle Efficiency (miles/gallon)
Small Gasoline
Medium Gasoline
Large Gasoline
Large Diesel

2000
31.6
26.8
20.8
20.8

2010
32.9
29.3
21.4
21.7

2020
31.6
28.6
21.0
21.4

2010
7.2
6.0

2020
7.1
6.1

Freight Vehicle Efficiency (miles/gallon)
Medium Gasoline
Heavy Diesel

2000
6.8
5.8

4.1.7 Industry
ENERGY 2020 models 23 industrial sectors, although not all are applicable in Illinois.
Of these, a small number are considered to be “energy intensive” industries, where
energy use per dollar of output is typically an order of magnitude higher than for general
manufacturing. In 2005, these energy intensive industries, shown in red in the figure
below, represented 26% of industrial gross output. Based on past trends, the economic
forecast projects that these industries will represent only 22% of industrial output by
2020.
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Illinois Gross Output – 2005

Mining
0.9%

Food & Tobacco
19.2%

NonFerrous/Smelting &
Refining
4.4%
Petroleum Products
0.2%
Chemicals
15.7%

Other Manufacturing
4.9%

Paper
4.9%

Fabricated Metals
11.9%
Machines
14.1%

Transportation
Equipment
Computers Electric Equipment 9.7
9.7%
4.4%

4.1.8 Built Environment
As described above, the economic forecast projects that residential housing will continue
a slow shift away from the dominance of single family dwellings, with the share of multifamily units growing over the modeling period.
The reference case did not assume any increase in equipment and appliance efficiency
beyond a continuation of past trends as a result of stock turnover.
4.1.9 Programs/Policies Incorporated in Base Case
Government and regulatory policies continually evolve, so that at any point in time a
number of policies may be in different stages of implementation. In Illinois, for
example, Governor Blagovjevich has proposed a Sustainable Energy Initiative, including
both a Renewable Portfolio Standard (RPS) and Energy Efficiency Portfolio Standard
(EEPS) for the power sector. Several of the policies included in the modeling exercise
assume variations to these and other proposals currently under review for Illinois.
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For modeling purposes we did not include any legislation or regulations in the Reference
Case which had not yet been enacted in law at the time that the modeling was completed.
As a result, the EEPS and RPS which were then under consideration were not included in
the Reference Case.
Some regulations affecting the power sector have been approved but have not yet come
into effect. Such regulations, including more stringent emission requirements for
mercury, SOx, NOx and particulate matter will affect the operating costs for certain
generating plants. While the scope of this project does not include modeling Criteria
Air Contaminants (CAC’s), we have incorporated compliance costs for these regulations
in the model so that it is reflected in dispatch decisions. We have based the costs of
compliance on prior modeling carried out for the LADCO 11 and the Illinois EPA 12 .

11

Lake Michigan Air Directors Consortium (LADCO), Implementation of EGU1 and EGU2 Policies
Using the Integrated Planning Model (IPM®) in the Midwest RPO Region, Prepared by ICF Resources,
L.L.C., September, 2006.
12

Illinois Environmental Protection Agency, Division of Air Quality, Analysis of the Proposed Illinois
Mercury Rule, prepared by ICF Consulting, March 10, 2006
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Appendix A: The Energy 2020 Model
The Model – ENERGY 2020
ENERGY 2020 is an integrated multi-region, multi-sector energy analysis system that
simulates the supply, price and demand for all fuels. It is a casual and descriptive model,
which dynamically describes the behavior of both energy suppliers and consumers for all
fuels and for all end-uses. It simulates the physical and economic flows of energy users
and suppliers. It simulates how they make decisions and how those decisions causally
translate to energy-use and emissions.
ENERGY 2020 is an outgrowth of the FOSSIL2/IDEAS model developed for the US
Department of Energy (DOE) and used for all national energy policy since the Carter
administration. 13 This early version of ENERGY 2020 was developed in 1978 at
Dartmouth College for the DOE’s Office of Policy Planning and Analysis.
Model Overview:
The basic structure of ENERGY 2020 is provided in Figure 1-1. Energy Demand sector
interacts with the Energy Supply sector to determine equilibrium levels of demand and
energy prices. Energy Demand is driven by the Economy sector, which in turn provides
inputs to the Economy sector in terms of investments in energy using equipment and
processes and energy prices. The model has a simplified Economy sector to capture the
linkages between the energy system and the macro-economy. However, the model is best
run with full integration with a macroeconomic model such as REMI. Given the modular
nature of ENERGY 2020, additional sectors or modules from other, non-ENERGY 2020
related, models (macroeconomic, supply such as oil, gas, renewables etc.) can be
incorporated directly into the ENERGY 2020 framework.

13

FOSSIL2 was the original version but was renamed to IDEAS a few years ago to reflect its
evolutionary development since its original construction
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Figure 1.1: ENERGY 2020 Overview
Economic
Sector

Scenarios

Prices
Investments
investments
Investments

Scenarios

Energy Demand
Sector

Energy Prices/Supply/Demand

Electric
Utility
Sector

Gas
Utility
Sector

Other
Supply
Sectors

Scenarios

Energy Demand:
The demand sector of the model represents the geographic area by disaggregating the
four economic sectors into subsectors based on energy services. As many or as few
subsectors can be incorporated as required. Multiple technologies, multiple end-uses and
multiple fuels are detailed. The level of detail that can be incorporated is of course
subject to the data availability. The four economic sectors are:
x
x
x

Residential sector which includes three classes, single family, multifamily and
rural/agricultural with 8 end-uses including space heating, water heating, lighting,
cooling, refrigeration, other substitutable, and other non-substitutable.
Commercial sector which is aggregated into one class and end-uses including space
heating, water heating, cooling, lighting, other substitutable, other non-substitutable.
Industrial sector which includes 10 (23 for US) 2-digit SIC categories and is further
broken down into process heat, motors, lighting, miscellaneous as the end uses.
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x

Transportation sector which includes several modes of transportation including
automobile, truck, bus, train, plane, marine and electric vehicles. Also, each of the
residential, commercial and industrial sectors has separate transportation demands.

For each of the end-uses, up to six fuels are modeled, for example, the residential space
heating has the choice of a gas, oil, coal, electric, solar and biomass space heating
technologies. Added end-uses, technologies and modes can be added as data allow. For
all end-uses and fuels, the model is parameterized based on historical locale-specific data.
The load duration curves are dynamically built up from the individual end-uses to capture
changing condition under consumer choice and combined gas/electric programs.
A few basic concepts are crucial to an understanding of how the model simulates the
energy system. These concepts including, the capital stock driver, the modeling of
energy efficiency through trade-off curves, the fuel market share calculation, utilization
multipliers and the cogeneration module are discussed below in abbreviated form.
Figure 3-1 (Demand Overview) illustrates the demand sector interactions.
Figure 3.2: Demand Overview
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Energy Demand as a Function of Capital Stock:
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The model assumes that energy demand is a consequence of using capital stock in the
production of output. For example, the industrial sector produces goods in factories,
which require energy for production; the commercial sector requires buildings to provide
services; and the residential sector needs housing to provide sustained labor services.
The occupants of these buildings require energy for heating, cooling, and
electromechanical (appliance) uses.
The amount of energy used in any end-use is based on the concept of energy efficiencies.
For example, the energy efficiency of a house along with the conversion efficiency of the
furnace determines how much energy the house uses to provide the desired warmth. The
energy efficiency of the house is called the capital stock energy or process efficiency.
This efficiency is primarily technological (e.g. insulation levels) but can also be
associated with control or life-style changes (e.g. less household energy use because both
spouses work outside the home.) The furnace efficiency is called the device or thermal
efficiency. Thermal efficiency is associated with air conditioning, electromotive devices,
furnaces and appliances.
The model simulates investment in energy using capital (buildings and equipment) from
installation to retirement through three age classes or vintages. This capital represents
embodied energy requirements that will result in a specified energy demand as the capital
is utilized, until it is retired or modified.
The size and efficiency of the capital stock, and hence energy demands, change over time
as consumers make new investments and retire old equipment. Consumers determine
which fuel and technology to use for new investments based on perceptions of cost and
utility. Marginal trade-offs between changing fuel costs and efficiency determine the
capital cost of the chosen technology. These trade-offs are dependent on perceived
energy prices, capital costs, operating costs, risk, access to capital, regulations and other
imperfect information.
The model formulates the energy demand equation causally. Rather than using price
elasticities to determine how demand reacts to changes in price, the model explicitly
identifies the multiple ways price changes influence the relative economics of alternative
technologies and behaviors, which in turn determine consumers' demand. In this sense,
price elasticities are outputs, not inputs, of the model. The model accurately recognizes
that price responses vary over time, and depend upon factors such as the rate of
investment, age and efficiency of the capital stock, and the relative prices of alternative
technologies.
Device and Process Energy Efficiency:
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The energy requirement embodied in the capital stock can be changed only by new
investments, retirements, or by retrofitting. The efficiency with which the capital uses
energy has a limit determined by technological or physical constraints. The trade-off
between efficiency and other factors (such as capital costs) is depicted in Figure 3.3
(Efficiency/Capital Cost Trade-Off). The efficiency of the new capital purchased
depends on the consumer's perception of this trade-off. For example, as fuel prices
increase, the efficiency consumers choose for a new furnace is increased despite higher
capital costs. The amount of the increase in efficiency depends on the perceived price
increase and its relevance to the consumer's cash flow.
Figure 3.3: Efficiency/Capital Cost Trade-Off
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The standard the model efficiency trade-off curves are called consumer-preference curves
because they are estimated using cross-sectional (historical) data showing the decisions
consumers made based on their perception of a choice's value. Many planners are now
interested in measure-by-measure or least-cost curves which use engineering calculations
and discount rates to show how consumers should respond to changing energy prices.
Another analysis focuses on the technical/price differences in alternative technologies
and the incentives needed to increase the market-share or market penetration of a specific
technology. This perspective on the choice process uses market share curves. The model
allows the user to select any of these three types of curves to represent the way
consumers make their choices. Shared savings, rebate, subsidy programs, etc. can be
tested using any of the curves.
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Cumulative investments determine the average "embodied" efficiency. The efficiency of
new investments versus the average efficiency of existing equipment is one measure of
the gap between realized and potential conservation savings.
The model uses saturation rates for devices to represent the amount of energy services
necessary to produce a given level of output. Saturation rates may change over time to
reflect changes in standard of living or technological improvements. For example, air
conditioning has historically increased with rising disposable incomes. These rates can
be specified exogenously or can be defined in relation to other variables within the model
(such as disposable income).
The Market Share Calculation:
Not all investment funds are allocated to the least expensive energy option. Uncertainty,
regional variations, and limited knowledge make the perceived price a distribution. The
investments allocated to any technology are then proportional to the fraction of times one
technology is perceived as less expensive (has a higher perceived value) than all others.
This process is shown graphically in Figure 3.4 (Market Share Dynamics).
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Figure 3.4: Market Share Dynamics
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Short Term Budget Responses:
A short-term, temporary response to budget constraints is included in the model.
Customers reduce usage of energy if they notice a significant increase in their energy
bills. The customers' budgets are limited and energy use must be reduced to keep
expenditures within those limits. These cutbacks are temporary behavioral reactions to
changes in price, and will phase out as budgets adjust and efficiency improvements (true
conservation) are implemented. This causes the initial response to changing prices to be
more exaggerated than the long-term response, a phenomenon called "take-back" in
studies of consumer behavior.
Accounting for Fungible Demand:
Some furnaces and processes can use multiple fuels. That is, they can switch almost
instantaneously between, for example, gas and oil or coal and biomass as prices or the
market dictates. Energy demand that is affected by this short-term fuel switching
phenomena is called fungible demand. The model explicitly simulates this market share
behavior.

Modeling Cogeneration:
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Most energy users meet their electricity requirements through purchases from a utility.
Some users (industrial and commercial) can, however, convert some of their own waste
heat into usable electricity when economics warrant such action. Other users (residential
and commercial) can purchase self-generation energy sources such as gas turbines,
diesel-generators or fuel cells. Figure 3.4 shows a simplified overview of the
cogeneration structure.
Figure 3.5: Cogeneration Concepts
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In the model all energy used for heating is a candidate for cogeneration. The cost of
cogeneration is the fixed capital cost of the investment plus the variable fuel costs (net of
efficiency gains). This cogeneration cost is estimated for all technologies and compared
to the price of electricity. The marginal market share for each cogeneration technology is
based on this comparison.
Cogeneration is restricted to consumers who directly produce part of their own electricity
requirement. Companies which generate power primarily for resale to the electric utility,
are considered independent power producers and are model in the electric supply model.
Energy Supply:
For electric and gas utilities (separate or combined), ENERGY 2020 internally and
self-consistently simulates sales, load (by end-use, time-of-use, and class), production
(across thirty-six dispatch types), demand-side management (by technology), forecasting,
capacity expansion (new generation, independent power producers, purchases, and
DSM), all important financial variables, and rates (by class, end-use, and time-of-use.)
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The version currently used in this analysis only has the electricity utility sector (a full
fledged natural gas utility sector for Canada is currently unavailable in the model, only a
simplified natural gas supply function is used to calculate the supply price response).
With the inclusion of the electric utility sector, the generic supply model turns over the
calculation of electricity prices to that sector. The model endogenously simulates the
forecasting of capacity needs, as well as the planning, construction, operation and
retirement of generating plants and transmission facilities. Each step is financed in the
model by revenues, debt, and the sale of stock. The simulated utility, like its real world
counterpart, pays taxes and generates a complete set of accounting books. In ENERGY
2020, the regulatory function is modeled as a part of the utility sector. The regulator sets
the allowed rate of return, divides revenue responsibility among customer classes,
approves rate base, revenues and expenses, and sets fuel adjustment charges.
The interactions in the electric utility sector are summarized in Figure 3.6
Figure 3.6: Electric Utility Structure Overview
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The utility sector endogenously forecasts future demand for electricity. From the forecast
it projects the future capacity required meeting future demand by taking into account
retirements and plants already under construction. If future electricity requirements,
including reserves, are forecasted to exceed available capacity (using seasonal ratings),
then construction of additional capacity is initiated.
If additional capacity is needed to meet forecasted needs, the basic capacity expansion
module in ENERGY 2020 determines whether base or peaking capacity is required. The
model determines the maximum number of hours that new peaking capacity can be
economically operated, before it would be less expensive to construct and operate base
load capacity instead. If the forecasted peaking capacity would operate more than that
economic maximum, base loads units are initiated, otherwise peaking units are initiated.
Any plant type including geothermal, wind, biomass and storage can be considered.
New plants, of a pre-specified minimum size, are initiated when the reserve margin
would be violated if the plants were not built or if base load capacity is inadequate to
serve base load energy needs at the end of the forecast period. The model does allow the
minimum reserve margin to be temporarily violated at the peak if new base load capacity
is scheduled to be available within the year. Peaking units are allowed to serve more than
the "maximum economical" number of hours until base load capacity comes on-line.
Minimum plant size is exogenous. The mix of new base load plants (i.e. alternative coal
technologies, hydro, or nuclear) is user-specified in the standard ENERGY 2020
configuration. The model also evaluates the financial implications of new construction,
including total construction costs, cost schedules, and AFUDC/CWIP. The gross rate on
AFUDC equals the weighted average cost of capital. The actual construction progress
and financial impacts are simulated on a year by year basis.
ENERGY 2020 can also be configured to consider intermediate load units, firm
purchases contracts, external sales, independent power producers, and demand-side
options. These options can be "optionally" selected based on endogenous least-cost
analysis or can be chosen by user-specified criteria to meet. A detailed automatic
Integrated Resource Planning module that would endogenously choose (with user
control) from DSM measures utility and non-utility generation and purchase alternatives
using linear programming techniques is now being offered as an enhancement.
Financing:
The ENERGY 2020 utility finance subsector simulates the activities of a utility's finance
department. It forecasts funding requirements and follows corporate policies for
obtaining new funds. The model simulates borrowing and issuing of stock, and can
repurchase stock or make investments if it has excess cash. Cash flows are explicitly
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modeled, as are any decision that affects them. Coverage ratios, intermediate- and
long-term debt limits, capitalization, rates of return, new stock issues, bond financing,
and short-term investments are endogenously calculated. The model keeps track of gross,
net, and tax assets. It also calculates the depreciation values used for the income
statement and tax obligations.
Regulation:
The utility sector sets electricity prices according to regulatory requirements. The
regulatory procedures use allowed rate-of-return and test year cost and demands to
determine allowed revenues. Electricity prices are calculated from peak-demand
fractions by allocation of costs. Any other allocation scheme can also be considered.
The regulatory subsector of ENERGY 2020 automatically factors in a wide variety of
regulatory policies and options. More importantly, the model can be readily modified to
consider a wide spectrum of scenarios.
The regulatory process revolves around a test year, usually one year forward, when
proposed rates will go into effect. The utility sector forecasts test year sales and peak
demands by season and customer class, just as it does to determine capacity needs. These
test year demand estimates are used to allocate responsibility for system peak, and
therefore, generation capacity costs.
Fuel costs for the test year are estimated by dispatching the plants that will be available in
the test year, using the dispatching routine explained below. Fuel costs and operating and
maintenance costs are adjusted for expected inflation, and these costs are factored into the
electricity rates using forecasted sales.
ENERGY 2020 calculates the utility rate-base according to a detailed conventional rate
making formula. The model allows the user to adjust allowable costs, and has been used
extensively to evaluate alternative rate-base scenarios for individual plants, including
allowing return of, but no return on investment, and partial disallowment of construction
and interest costs.
The ENERGY 2020 system also includes estimation of avoided costs, which determines
when the utility may be required to purchase third party power. Environmental
constraints, such as air pollution restrictions, can also be included in the model. If
ENERGY 2020 is configured as a regional or state-wide system, municipal utilities, with
their unique tax and rate structures, are incorporated. Similarly, regional or power pool
interchange is also recognized by ENERGY 2020. As with the other sectors of ENERGY
2020, the regulatory subsector is flexible enough to accommodate any existing or
hypothetical circumstance.
Operations:
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Each end-use in ENERGY 2020 has a related set of load shape factors. Typically, these
factors define the relationship between peak, minimum and average load for each season.
These factors when combined with the weather-adjusted energy demand by end-use and
corrected for cogeneration, resale, and load management programs, form the basis of the
approximated system load duration curve. Alternatively, unit hourly loads for each
end-use for three days per month (average weekday, weekend and peak weekday) are
used.
The standard ENERGY 2020 production subsector uses an advanced de-rating or
chronological method to estimate the seasonal or hourly dispatch of plants. It purchases
power externally when economic or necessary. Plant availability and generation for coal,
nuclear, hydroelectric, oil and gas are currently considered, as well as pumped storage,
firm purchases, interruptible load, and fuel switching and qualified facilities. Figure 3.7
also shows a typical plant dispatch schedule.
Figure 3.7: Generation from the Load Curve

Peak Load

Maximum Base Load

Power
Required

Oil and Gas

(MW)

Coal

Average Load
Minimum Load

Nuclear
Hydro

0

Hours Per Year

8,760

The ENERGY 2020 system estimates conventional fuel costs based on the unit dispatch,
heat rates, and fuel prices (from the supply sector.) Nuclear fuel costs are capitalized and
depreciated throughout the re-fuelling cycle. Nuclear fuel expenses also include fuel
disposal costs.
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ENERGY 2020 explicitly models the costs of maintaining the transmission and
distribution (T&D) system. New facility investments are scheduled and incurred
endogenously. In addition, the user can specify the decision rules that dictate T&D
expenditures. ENERGY 2020 also explicitly models both fixed and variable operation
and maintenance costs, power pool interchanges, nuclear decommissioning costs, plant
capital additions, plant cancellations, and general administration costs.
Model Applications:
The structure of the model is well tested and has been used to simulate not only US and
the Canada energy and environmental dynamics but also those of several countries in
Western, Central and Eastern Europe. Current efforts include strategic and tactical
analyses for South America deregulation. The US EPA uses ENERGY 2020 to perform
the regional (energy, environmental and macroeconomic) impacts of proposed Kyoto
initiatives at the 50-state level. Further, the model has been used successfully for
deregulation analyses in over 50 energy suppliers and in all the US states and Canadian
provinces. Several US and Canadian energy suppliers currently use the model for the
analysis of combined electricity and gas deregulation dynamics. 14 The model contains
confidence and validity packages that allow it to determine how to take maximal
advantage of RTO rules. The ISO NE used the model to find “gaps” in its rules and to
develop more efficient market conditions. The model was used for the CAPX/ISO to
model to show, before the fact, many of the “games” played in the California market.

14

Energy 2020 is the only model known to have simulated and predicted the dynamics that occurred
in the UK electric deregulation. These include gaming, market consolidation and re-regulation dynamics.
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Marion
1
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Source:
1. U.S. Department of Energy, “Coal's Resurgence in Electric Power Generation”, April 12, 2007.
Illinois EPA; Electric Power Plant and Generating Unit Construction Projects Since 1998, status as of November 28, 2006 as
2. supplemented by IEPA staff.
Footnotes:
1. Company has informed the Illinois EPA that the proposed project is unlikely to proceed.
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Appendix B: New Coal Fired Generating Projects
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Appendix D: Inter-regional Transmission Capacity In ENERGY 2020
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Transmission Capabilities between Model Regions

Region From
MECS
MECS
ECAK
ECAK
ECAK
ECAK
ECAM
ECAM
ECAM
ECAM
ECAM
ECAM
ECAP
ECAP
ECAP
ECAP
ECAP
ECAP
ECAP
ECAP
ECAP
ERCT
ERCT
MACE
MACE
MACE
MACE
MACS
MACS
MACS
MACW
MACW
MACW
MACW
MACW
MANO
MANO
MANO
MANO
MANO
MANO
MANO
COMD
COMD

Region To
ECAM
ECAP
ECAM
ECAP
MANO
TVA
COMD
ECAK
ECAP
MACW
MANO
MECS
COMD
ECAK
ECAM
MACS
MACW
MECS
TVA
VACA
VAPW
ENTG
SPPS
DSNY
LILC
MACW
NYC
ECAP
MACW
VAPW
ECAM
ECAP
MACE
MACS
UPNY
COMD
ECAK
ECAM
ENTG
MRO
SPPN
TVA
ECAM
ECAP

Energy Transfer Capability
(MW)
2,776
3,900
3,365
1,000
200
1,500
2,760
815
12,838
3,100
7,078
4,603
3,100
1,000
15,041
2,500
3,900
3,700
1,000
3,002
3,080
1,001
1,574
1,000
650
2,000
1,000
2,500
3,500
2,600
2,208
3,300
6,200
5,000
1,155
1,100
200
6,299
4,200
405
1,300
1,812
1,620
4,500
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Capacity Transfer
Capability (MW)
1,904
683
1,225
175
200
632
1,360
270
7,951
2,274
3,504
825
3,100
537
8,525
350
1,075
1,762
1,000
2,042
953
1,001
1,574
1,000
521
2,000
1,000
750
3,000
2,600
504
2,044
5,800
1,350
1,155
1,100
200
1,848
2,100
405
1,300
1,812
1,110
788
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Region From
COMD
COMD
COMD
WUMS
WUMS
MRO
MRO
MRO
MRO
MRO
MRO
MRO
NENG
NENG
UPSNY
UPSNY
UPSNY
DNSY
DNSY
DNSY
DNSY
DNSY
NYC
NYC
NYC
LILC
LILC
LILC
LILC
SPPN
SPPN
SPPN
SPPN
SPPS
SPPS
SPPS
SPPS
ENTG
ENTG
ENTG
ENTG
ENTG

Region To
MANO
MRO
WUMS
COMD
MRO
COMD
ENTG
MANO
NWPE
RMPA
SPPN
WUMS
DSNY
LILC
DSNY
MACW
NENG
LILC
MACE
NENG
NYC
UPNY
DSNY
LILC
MACE
DSNY
MACE
NENG
NYC
ENTG
MANO
MRO
SPPS
AZNM
ENTG
ERCT
SPPN
MANO
MRO
SOU
SPPN
SPPS

Energy Transfer Capability
(MW)
2,050
825
825
1,125
270
610
2,000
320
200
310
2,000
800
700
431
4,550
1,155
150
1,300
2,000
1,120
3,700
3,400
2,000
250
500
530
650
431
420
3,745
1,200
600
700
420
9,030
820
1,200
910
150
2,250
1,120
4,494
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Capacity Transfer
Capability (MW)
2,050
825
825
1,125
270
610
2,000
320
200
310
2,000
800
700
431
4,550
1,155
150
1,300
2,000
1,120
3,700
3,400
2,000
250
500
530
590
431
420
1,260
1,200
600
700
420
2,310
820
1,200
140
150
2,250
140
735
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Region From
ENTG
SOU
SOU
SOU
SOU
FRCC
TVA
TVA
TVA
TVA
TVA
TVA
VACA
VACA
VACA
VACA
VAPW
VAPW
VAPW
CA-N
CA-N
CA-N
CA-S
CA-S
CA-S
CA-S
CA-S
PNW
PNW
PNW
RMPA
RMPA
RMPA
NWPE
NWPE
NWPE
NWPE
NWPE
NWPE
NWPE
AZNM
AZNM

Region To
TVA
ENTG
FRCC
TVA
VACA
SOU
ECAK
ECAP
ENTG
MANO
SOU
VACA
ECAP
SOU
TVA
VAPW
ECAP
MACS
VACA
CA-S
NWPE
PNW
AZNM
CA-N
NWPE
PNW
SNV
CA-N
CA-S
NWPE
AZNM
MRO
NWPE
AZNM
CA-N
CA-S
MRO
PNW
RMPA
SNV
CA-S
NWPE

Energy Transfer Capability
(MW)
1,681
2,950
3,600
3,742
2,158
2,000
2,000
1,500
2,919
1,550
2,258
864
4,117
3,242
3,586
1,942
5,460
2,100
1,849
3,700
150
3,675
3,627
3,000
1,400
3,100
4,688
4,000
3,100
1,505
690
310
665
820
160
1,920
150
2,002
679
300
3,627
850
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Capacity Transfer
Capability (MW)
1,681
2,950
3,600
3,742
2,158
2,000
1,073
263
2,919
1,550
2,258
864
438
3,242
3,586
1,942
1,952
2,100
1,849
3,700
100
3,675
2,428
2,400
1,400
3,100
4,688
4,000
3,100
1,505
690
310
665
820
120
1,920
150
2,002
679
250
2,428
850
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Energy Transfer Capability
(MW)
690
4,634
420
4,785
4,688
300

Capacity Transfer
Capability (MW)
690
4,634
420
4,785
4,688
300

Region From
AZNM
AZNM
AZNM
SNV
SNV
SNV

Region To
RMPA
SNV
SPPS
AZNM
CA-S
NWPE

Source:

IPM Model 2006; Section 3.0 - Power Sector Operation Assumptions
http://www.epa.gov/airmarkets/progsregs/epa-ipm/docs/Section-3.pdf

275

18/10/2007

Climate Change Strategy Modeling - State of Illinois
Reference Case Inputs and Assumptions

Appendix E: Representative Performance &

Economics for Carbon Capture and
Storage Technologies
The Energy and Power Sub-Group determined that it wished the modeling group to use
the recent MIT study entitled “The Future of Coal” 15 as the basis for estimating the costs
and performance of CCS technologies. The following tables, taken from that report,
illustrate the cost and performance data used in the modeling exercise.

15

Massachusetts Institute of Technology, The Future of Coal – Options for a Carbon Constrained World:
An Interdisciplinary MIT Study, 2007.
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Acronyms
AEO
ACEEE
ARES
Btu
CAIR
CAMR
CAC
CFL
CHP
CREATE
GDP
GWP
DCEO
DG
EIA
EPACT
ESCO
GHG
IECC
IEPA
IGCC
kW
kWh
Mt
MW
MWe
MTCE
NRCS
OGCC
OGCT
OGST
PC
SCR
SNCR
RECS
Rest of US
RRI
USEPA
W

Annual Energy Outlook (published by EIA)
American Council for an Energy-Efficient Economy
Alternative Retail Electric Suppliers
British Thermal Units
Clean Air Interstate Rule
Clean Air Mercury Rule
Criteria Air Contaminants
Compact Fluorescent Light bulb
Combined Heat and Power
Chicago Region Environmental and Transportation Efficiency Program
Gross Domestic Product
Global Warming Potential
Department of Commerce and Economic Opportunity
Distributed Generation
Energy Information Administration
Energy Policy Act of 2005
Energy Service Company
Greenhouse Gas
International Energy Conservation Code
Illinois Environmental Protection Agency
Integrated Gasification Combined Cycle
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Megawatt electric
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Oil/Gas Combined Cycle Turbine
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Selective Non-Catalytic Reduction
Renewable Energy Certificates
Balance of systems in U.S.
Rich Reagent Injection
United States Environmental Protection Agency
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1 Background and Project Scope
“Gov. Rod R. Blagojevich today announced a statewide goal to slash the
production of heat-trapping greenhouse gases (GHGs) to 1990 levels by 2020
and 60 percent below 1990 levels by 2050.”
Press release – February 14, 2007.

ICF International, in partnership with Systematic Solutions Inc. was selected to assist
the World Resources Institute in modeling policies developed by the Governor’s
Climate Change Advisory Group (ICCAG) to achieve this goal.
The ENERGY 2020 model was used to develop a Reference Case scenario and analyze
the impacts of a set of proposed policies on GHG emissions to achieve the Governor’s
goal. The work plan incorporated in the proposal assumed that the World Resource
Institute (WRI) and Illinois Environmental Protection Agency (IEPA) would provide an
initial economic forecast for the modeling period from the REMI model and that the
assumptions to be used in the policy analyses would be specified by the ICCAG working
groups.
This report describes the Reference Case developed for the ICCAG, with specific
emphasis on sectors which contribute significantly to the state’s GHG emissions. The
Reference Case results were also presented to the Climate Change Advisory Group at its
meeting on September 6, 2007. The report describes how GHG emissions and some of
the key drivers of those emissions are projected to change over the period to 2020.

2 Organization of the Report
The report is organized into four main sections. Section 1 provides background
information regarding the purpose of the project. This section describes how the report
is organized, while Section 3 describes the Reference Case developed for this project,
which projects a “non-interventionist business-as-usual” future.
A separate report “Reference Case Inputs and Assumptions” has been prepared and
provided to the ICCAG to describe the Energy 2020 model and the data and
assumptions used in developing the Reference Case and policy modeling. Model
results and outputs have also been provided in the form of PowerPoint presentations at
prior ICCAG meetings.
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3 Reference Case Results
The ENERGY 2020 model used in this project is a multi-sector, multi-fuel energy and
emissions model which models energy use and emissions based on projected levels of
economic activity and the efficiency of the underlying stock of energy consuming capital
stock.
An economic forecast for the period from 2007 to 2030 was provided by the Illinois
Department of Commerce and Economic Opportunities (DCEO) using the REMI
economic model. The forecast projected moderate population growth of less than one
percent annually. Real personal income was projected to grow more rapidly at 1.7%,
thereby raising the level of income per capita in the state. The forecast projected that
disposable income per capita will pass $36,000 (2000 $USD) in 2020.
The housing mix in Illinois has been slowly shifting from single family dwellings towards
more multi-family dwellings. The reference case also assumed no significant change in
this trend over the modeled period.
Historic energy use data was obtained from an array of sources, largely through
departments of the federal government 1 as described more fully in the “Reference Case
Inputs and Assumptions” document. ENERGY 2020 endogenously calculates power
prices based on generation costs, although the actual prices may vary through political,
regulatory or market influences. Historical electrical generation data was obtained from
the Environmental Protection Agency’s National Electric Energy Data System (NEEDS)
2006 database. Additional data sources were reviewed in order to calibrate the model
and adjust for planned new electricity generation projects. 2
The model assumed that 1,610 MW of coal-fired electrical generating capacity would be
retired by 2020, while approximately 2,000 MW of coal and 600 MW of natural gas
generating capacity would come-on line by 2011.
With respect to greenhouse gas (GHG) emissions, data from both the Environmental
Protection Agency (EPA) and the World Resources Institute (WRI) was used.

3.1 Power Sector:
Figure 1 shows how electricity sales are projected to develop in Illinois by sector, which
is expected to climb by approximately 35,000 GWh from 2000 to 2020. As shown
subsequently in Figure 2, growth ranges from approximately 14,000 GWh in the
For instance, the United States Census Bureau, the Energy Information Administration, the Federal
Electricity Regulatory Commission and the Illinois Commerce Commission Annual Comparison of Sales
Statistics for Electricity and Natural Gas.
2 The additional data sources included information from the Lake Michigan Air Directors Consortium, a
PowerWorld report, Shaw report and the Department of Energy’s National Energy Technology Laboratory.

1
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residential sector to virtually no change in electricity demand from the transportation
sector.
Figure 1. In-State Electricity Sales for Illinois.
Illinois In-state Electricity Sales
Reference Case
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Figure 2. Change in In-State Electricity Sales for Illinois, 2005-2020.
Change in Sales 2005-2020
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Illinois is a significant exporter of power, with approximately one-third of the power
generated in the state being consumed outside of Illinois. The Reference Case
assumes that this role continues through 2020. While in-state electricity sales grow to
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just over 170,000 GWh in 2020, growing at 1.3% annually, in-state generation grows to
almost 220,000 GWh (Table 2). In 2020, exports from the state remain around 50,000
GWh annually.
Nuclear and coal generation are projected to lose market share through the modelled
period with growth in oil and gas generation filling the gap. Renewable electricity
generation capacity (landfill gas, waste and wind) increases to two percent of total instate capacity from less than one percent in 2005. As shown below in Table 1 and
Figure 3, total generating capacity in-state increases to over 49,000 MW in 2020 from
42,500 MW in 2005.
Table 1. In-state Generating Capacity
Generation Capacity (MW)
2005
Gas/Oil
15,452
Coal
15,252
Nuclear
11,448
Hydro
49
Landfill Gas/Energy-from-Waste
119
Wind
112
Other
45
Total
42,477

2010
15,452
15,628
11,448
49
119
112
45
42,853

2015
18,642
16,476
11,448
49
164
399
45
47,223

2020
21,242
15,618
11,448
49
260
679
45
49,341

Figure 3. In-state generating capacity in milestone years, by source.

Illinois Generation Capacity
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Table 2 below shows projected electricity generation (GWh/year) by type of plant.
These figures represent output as compared to generation capacity as shown above.
Table 2. In-state electricity generation for milestone years.
Reference Case
Generation Output
(GWh/year)
2005
2010
2015
Gas/Oil
7,674
9,104
17,984
Coal
92,553
95,415
103,964
Nuclear
93,480
93,480
93,480
Hydro
338
338
338
Landfill Gas/EFW
941
941
1,296
Wind
311
311
1,103
Other
277
277
277
Total
195,574
199,866
218,443

2020
22,839
98,661
93,480
338
2,055
1,879
277
219,529

The model projects that coal, hydro and nuclear generation will remain relatively stable t
over the modelled period, while significant increases in production occur in wind, natural
and landfill gas (see Figure 4). However, as illustrated in Figure 5 through Figure 7,
coal, hydro and nuclear generation still account for the vast majority of generation output
as these rapidly growing sectors remain a small percentage of total in-state generation.
Figure 4: Change in in-state generation 2005-2020.
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Figure 5: Illinois in-state generation to 2020.
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Figure 6: Share of in-state electrical generating capacity, 2005.
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Figure 7: Share of in-state electrical generating capacity, 2020.

Share of Electricity Generation - 2020
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3.2 Transportation:
Transportation demand growth is projected to drop slightly over the modeling period
compared to the 1990-2005 period for both passenger and freight (Table 3).
Table 3: Transportation Demand Growth
Average Annual Transportation Demand Growth
Passenger
Freight

1990-2005
0.5%
2.9%

2005-2020
0.3%
2.3%

Energy use for passenger transportation increases by approximately 200 TBtu between
2005 and 2020. The bulk of this growth occurs in personal vehicle use, however, the
aviation sector also shows significant growth.
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Figure 8: Passenger transportation energy use in milestone years.
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Passenger and freight fleet efficiencies are projected to remain largely unchanged in the
Reference Case, reflecting the ICCAG’s decision to only include policy or regulatory
changes that have been approved.

3.3 Industrial Sector:
Industrial energy use and emissions vary significantly between different types of
industries. For a hand full of “energy intensive” industries, energy use per dollar of
output is typically an order of magnitude higher than in general manufacturing and other
industries. As illustrated in Figure 9, these energy intensive industries accounted for
27% of gross output (GO) in 2005. By 2020, the share of those same energy intensive
industries is projected to decrease by about five percent by 2020.
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Figure 9: Gross output of Illinois, 2005.
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Figure 10: Gross output of Illinois, 2020.
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Gross Output by Sector
2020
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3.4 Greenhouse Gas Emissions:
The reference case projects that emissions will increase to 312 Mt by 2020. Emissions
in 1990, used in setting the Governor’s target, were 231 Mt. The ICCAG was asked to
develop a set of proposed policies which will reduce 2020 emissions to 1990 levels.
This implies that emissions by 2020 would need to be reduced by 81 Mt. This gap forms
the target for policy development.
Figures 11 and 12 show in greater detail how emissions are projected to grow over the
modeled period, with the latter showing milestone years.

Figure 11: Greenhouse gas emissions by sector to 2020.
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Reference Case
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Figure 12: Greenhouse gas emissions by sector, for milestone years.
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Figure 13 displays a sectoral breakdown in the change in emissions over the period
2005 to 2020. The largest absolute growth in emissions (an increase of over 12 Mt)
occurs in passenger transportation. Emissions from the power sector and freight
transportation also increase as do agricultural & forestry emissions. By contrast, the
industrial sector shows an absolute decrease in emissions over the period of
approximately 5 Mt. The residential, commercial, freight and waste/wastewater sectors
are also projected to show small decreases in emissions.
Looking forward to the year 2020, power sector emissions are the largest contributor to
greenhouse gas emissions, contributing to 35% of the total. The next largest
contributors are projected to be passenger transportation and industry, which account for
22% and 15% of the total, respectively.
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Figure 13: Change in GHG emissions by sector, 2005-2020.
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Figure 14: Share of total GHG emissions by sector, 2020.

Percentage of Total GHG Emissions: 2020
Waste &
Wastewater
1%

Residential
Commercial
8%
4%
Industrial
15%

Power Sector
35%

Freight Transport
5%

Passenger
Transport
22%

296

Agriculture/Forestr
y
8%

24/10/2007

Climate Change Strategy Modeling - State of Illinois
Overview of Reference Case

4 Summary:
The ENERGY 2020 model was used to project future energy use and GHG emissions
for Illinois based on a forecast of economic activity provided by the Illinois Department of
Commerce and Economic Opportunities. The assumptions and data inputs used in this
modeling exercise were largely derived from federal sources such as the Energy
Information Administration, supplemented wherever possible by Illinois-specific data.
The document “Reference Case Inputs and Assumptions” provides a much more
detailed description of the model inputs. These data assumptions were reviewed by
staff of various state departments, ICCAG working groups and the ICCAG as a whole as
part of the model review process.
The model assumes a non-interventionist, business-as-usual future in which the Illinois
economy continues to grow with personal income rising at 1.7% per year, a continued
shift towards greater urban density, and a move from an industrial to a service economy.
The forecast purposely assumed that only policies or regulatory changes in place at the
time of the modeling would be in place during the modeled period in order to avoid
potential double counting in evaluating potential policies.
The Reference Case projection indicates that overall GHG emissions for the state of
Illinois will continue to grow from current levels to 312 Mt CO2e by 2020; representing
growth of 89 Mt from 1990 emissions. Passenger and freight transportation, the power
sector and changes in forestry and agricultural emissions all contribute to this growth,
with the passenger transportation sector showing the largest overall increase. It is
noteworthy that prior to the implementation of any GHG mitigation policies, emissions in
the residential, commercial, industrial and water/waste sectors are projected to decline in
the 2005 to 2020 period.
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1 Background and Project Scope
“Gov. Rod R. Blagojevich today announced a statewide goal to slash the
production of heat-trapping greenhouse gases (GHGs) to 1990 levels by 2020
and 60 percent below 1990 levels by 2050.”
Press release – February 14, 2007.
ICF International, in partnership with Systematic Solutions Inc. was selected to assist
the World Resources Institute in modeling policies developed by the Governor’s
Climate Change Advisory Group (ICCAG) to achieve this goal.
The ENERGY 2020 model was used to develop a Reference Case scenario and analyze
the impacts of a set of proposed policies on GHG emissions to achieve the Governor’s
goal. The work plan incorporated in the proposal assumed that the World Resource
Institute (WRI) and Illinois Environmental Protection Agency (IEPA) would provide an
initial economic forecast for the modeling period from the REMI model and that the
assumptions to be used in the policy analyses would be specified by the ICCAG working
groups.
The results of this project are described in three reports.
The first report: “Reference Case Inputs and Assumptions” outlines the assumptions and
data used in developing the baseline or reference scenario used as a point of
comparison in analyzing proposed policies. The report describes the ENERGY 2020
model, the initial data and assumptions, the sources of this data, and the processes
used in developing the base case.
The second report: “Overview of Reference Case”, describes the Reference Case
developed for the ICCAG, with specific emphasis on sectors which contribute
significantly to the state’s GHG emissions. The Reference Case results were also
presented to the Climate Change Advisory Group at its meeting on September 6, 2007.
The report describes how GHG emissions and some of the key drivers of those
emissions are projected to change over the period to 2020.
This report provides an overview of the policies modeled on behalf of the ICCAG,
describes the assumptions used in modeling these policies and presents the modeling
results. The policies proposed by the ICCAG were modeled as a policy package in
different combinations or portfolios. These portfolios, or scenarios, were then compared
to the Reference Case to determine their effect both on changing GHG emissions and to
determine their economic impacts. The report describes the effects of these changes
over the period to 2020. These results were initially presented to the ICCAG at its
meeting on September 6, 2007.
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2 Organization of the Report
The report is organized into four main sections. Section 1 provides background
information regarding the purpose of the project, while this section describes how the
report is organized. Section 3 describes the Policy Cases and presents the modeling
results, comparing the resulting levels of emissions, economic indicators, etc. to the
Reference Case. Section 4 provides a brief summary of the results.
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3 Policy Scenario Results
3.1 Review of Policies Modeled
The Climate Change Advisory Group established a number of sub-groups to develop
policy options to meet the Governor’s climate change goal. These sub-groups
considered a number of potential policies to address climate change in Illinois. As a
result of this discussion and review, the sub-groups recommended twenty-five policies,
listed below, be forwarded to the modeling group. Working with WRI, the groups also
developed an initial rough estimate of the emission reductions expected from the policy if
it were implemented on a stand-alone basis.
The policies shown below include initial estimates of GHG reductions for each policy.
These estimates were not derived using the ENERGY 2020 model but are presented to
provide a general indication of the relative contributions expected from individual
policies. It should be noted that the emission reductions achieved by these policies as
a combined portfolio will be smaller than the sum of the stand-alone impacts shown
below due to interactive effects.

Code

Original
Number

Straw Man
Estimate of
Reductions
Mt CO2e

Short Description

Commercial, Industrial and Agricultural Sub-Group:
Efficiency standards for commercial and
industrial boilers and incentives for efficiency
upgrades and combined heat and power
(Includes Policy 14)
Expanded use of no-till farming
Encourage or require reductions in emissions
of high GWP gases

3.6

CI-05-04

04

CI-10-21

21

CI-15-03

03

CI-25-00

00

Promote source reduction, recycling, and reuse

2.7

CI-30-11

11

Encourage or require methane capture from
coal mines, landfills, livestock operations and
wastewater treatment plants

2.56

CI-35-00

00

Land use offset requirement

CI-40-02

02

Forest management, reforestation, tree and
grass planting

0.5
2.7

Not
quantified
0.16

Cap & Trade Sub-Group:
CT-05-12

12

Carbon offset requirements for existing and/or
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Code

Original
Number

CT-10-16

16

Straw Man
Estimate of
Reductions
Mt CO2e

Short Description
new large stationary combustion sources
State-level cap and trade program

Up to 72.6

Electricity and Power Sub-Group:
EP-05-05

05

EP-10-42

42

EP-15-00
EP-20-00

00
00

EP-30-33

33

EP-35-13

13

EP-40-07

07

EP-45-08

08

EP-50-09

09

CO2 emissions performance standards for
electricity generation or an emissions portfolio
standard
Energy conservation and efficiency programs
for existing state facilities
Enhanced energy efficiency programs
Enhanced renewable portfolio standard
Phase in of energy efficiency standards for light
bulbs
Establish residential and commercial energy
efficiency construction codes beyond
International Code Council model standards
Small renewable distributed generation
Energy efficiency standards for appliances and
equipment
Carbon capture and storage portfolio standard

9.3
0.3
26.7
15.8
6.8
4.3
1.9
2.9
9.2 to 12.6

Transportation Sub-Group:
TR-05-44

44

TR-10-18

18

TR-15-19
TR-20-20
TR-25-69

19
20
69

TR-30-17

17

Fuel efficiency and/or low carbon fuel
requirements for government vehicles
GHG emissions standards for cars (CA vehicle
emissions standards)
Incentives for fuel efficient vehicles
Low carbon fuel standard
Passenger and freight rail upgrades
Smart growth initiatives and expansion of mass
transit

0.08
8.5 to 9.4
1.5 to 4.5
5.2 to 5.7
0.14
0.78 to1.51

The ICCAG developed “Straw Man” proposals describing each of these policy proposals
as part of the stakeholder and review process. These papers are publicly available on
the ICCAG website and were subject to wide review and discussion. In order to
translate these policies into modeling terms some additional clarification and
assumptions were required. These additional assumptions, developed after discussion
with the ICCAG sub-groups, are described in Appendix A. The brief descriptions
presented in the Appendix should be read in the context of the fuller descriptions
provided in the Straw Man proposals posted on the web site.
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The selected policies were run as a portfolio in order to effectively model their interactive
effects. In each case, these portfolios were run interactively with the REMI macroeconomic model in order to model the economic impacts of the portfolio and to capture
feedback effects. The combinations of policies included in these portfolios are
described below.
Portfolio Runs:
Code
IL-05-00

IL-10-00

IL-11-00
IL-15-00

Short Description
All policies approved for modeling by the ICCAG except for the cap and
trade proposals (as listed above).
All policies approved for modeling by the ICCAG (“all-in”), with the
exception of CT-05-12:
a) Cap and trade auction revenues are initially applied to general
revenues. This modeling assumption was made to enable the
impacts of different investment strategies for these funds to be
evaluated separately.
b) No market linkages to the RGGI states or other markets.
Identical to IL-10-00, but with a linkage to the RGGI trading system.
Identical to IL-10-00, but with high oil and natural gas prices.

3.2 Data and Assumptions used in Policies:
The data and assumptions used in modeling the proposed policy scenarios were
generally consistent with those used in the Reference Case, as described in the
document: ““Reference Case Inputs and Assumptions”. Some of the policies involved
additional assumptions that were not represented in the Reference Case. Specifically:
x At the direction of the Power and Energy sub-group, Carbon Capture and Storage
(CCS) costs used in the policy modeling were based on information in a recent MIT
report (Massachusetts Institute of Technology, The Future of Coal – Options for a
Carbon Constrained World: An Interdisciplinary MIT Study, 2007, Tables 3.1 and
3.5). This data is included as an Appendix in the “Reference Case Inputs and
Assumptions” document but was not used in the Reference Case.
x At the direction of the modeling subgroup and the ICCAG, the natural gas price used
in the “High Natural Gas Reference Case” 1 ($7/mmBtu at the Henry Hub) was
adopted for the purposes of the high natural gas price scenario. The RGGI analysis
did not use a corresponding oil price, so the high price scenario from the AEO Energy
Outlook was used. The AEO high price scenario assumes that the world oil price for
imported crude will reach $82.60/barrel and that the price of natural gas (at the Henry
Hub) reaches $6.46 per mmBtu by 2020.
1

RGGI High Natural Gas Price Reference Case” - http://www.rggi.org/docs/ipm_docs_high_gas.xls
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It should be noted that the assumptions used in modeling the policy portfolios were
specified by the ICCAG and the working group. While ICF provided advice and input to
the process, the ultimate decisions relating to these assumptions belong to the ICCAG
and were based on extensive stakeholder discussion.

3.3 Modeling Results – Power Sector
Figure 1 shows the projected effect that each of the policy scenarios would have on
electricity within the state of Illinois. Each of the policies significantly reduces the
amount of electricity sold in the state over the study period. As shown in Figure 1, the
results of the modeling are quite similar in terms of electricity sales. In all cases, the
assumed rapid introduction of multiple measures resulted in a fairly sharp change in
electricity sales with sales declining until about 2012-13.
Figure 1: In-State Electricity Sales.
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The largest reductions in electricity use were found to occur in the commercial sector,
resulting in a decrease of approximately 10,000 GWh per year over the 2005 to 2020
period. Over the same period, electricity sales increase slightly in the residential and
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industrial sectors. These policy results are quite different from the reference case,
where electricity sales increase significantly in the commercial, industrial and residential
sectors. Figure 2 shows how electricity sales change over the modeling period in the
Reference Case and for each of the policy portfolios.
The significant change in the commercial sector is due in part to the types of policies
implemented, and in part reflect the significant demand side management potential
which typically exists in this sector.
Figure 2: Absolute change for in-state electricity sales, 2005-2020.
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The amount of electricity generated in the state continues to grow in each policy
scenario, as it did in the Reference Case. The most significant growth occurs in the “All
In except Cap and Trade scenario (IL-05-00), where generation exceeds 240,000 GWh
annually by 2020. This reflects an increase in generation as a result of new renewable
and CCS generation coming on-line as a result of Illinois policy initiatives.
Generation in Illinois drops relative to the Reference Case when a Cap and Trade policy
is added (IL-10-00), with generation in 2020 reaching only 200,000 GWh per year. This
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relatively lower level of generation output is due to a large decrease in conventional
(non-CCS) coal fired generation. When the Cap and Trade policy is modeled with a link
to the RGGI trading system (IL-11-00) generation levels remain similar to the case
without Cap and Trade (approximately 230,000 GWh of generation annually in 2020).
As discussed below, the output from new carbon capture and sequestration (CCS)
generating plants remains consistent in each of the policy scenarios.

Figure 3: Illinois electricity generation by plant type.
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Absolute changes in electricity generation by plant type are shown for each of the policy
case as well as the reference case in Figure 4. Absolute levels of electricity generation
increase in each scenario including the reference case between 2005 and 2020.
Relative to the reference case, however, generation may or increase or decrease for
particular plant types under each policy scenario. Total generation increases by 10.4%
in IL-05-00, decreases by 9.3% in IL-10-00, and increases by 6.1% in IL-11-00.
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Generation by plant type shows more significant variation. In IL-10-00, a large drop in
conventional coal generation (36%) is responsible for the drop in total generation relative
to the reference case. In all cases, Illinois remains a net exporter of power.
As would be expected, conventional coal generation output varies widely depending on
whether a cap and trade system is applied and on whether a link to a regional trading
system is allowed. Electricity generation from oil and gas plants also varies significantly,
from close to 10,000 GWh per year in the IL-05-00 case to less then 5,000 GWh in each
of the remaining policy cases.
Figure 4: Absolute change of electricity generation by plant type, 2005-2020.
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Generation from CCS, wind and landfill gas plants is consistent across all of the policy
portfolios examined. In each scenario, CCS grows to approximately 13,400 GWh
annually. Wind generation enjoys similar success to that of CCS, growing by over
12,000 GWh in each policy case. Output from ‘Other’ and landfill gas plants in the policy
scenarios grows by less than 5,000 GWh per year in each.
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Illinois is a significant supplier of power to the region, with approximately one-third of the
power generated in the state being used outside of Illinois. Given the regional nature of
the power system, the modeling also examined how generation outside of the state
changed in response to proposed policies for Illinois. As Table 1 below shows, the
effects on power generation differ substantially between the policies modeled.
The policy portfolio which included all proposed policies except cap and trade (IL-05-00),
reduced in-state power consumption, but still resulted in an increase in electricity
generation within the state. The increase in renewable and clean coal generation
resulted in generation within the state offsetting power production outside of Illinois as
other forms of generation were displaced.
Adding a cap and trade system within Illinois (IL-10-00) decreased generation within the
state, primarily from conventional coal plants. Generators outside of Illinois responded
by increasing output, but by a lesser amount than the in-state decrease.
When a link to a regional trading system is added (IL-11-00), the model found that
generation within the state increased relative to the Reference Case, while generation
within the region decreased.
Table 1: Changes in Generation from Reference Case in 2020
Change in Generation from Reference Case in 2020 (GWh)
Code
IL-05-00
IL-10-00
IL-11-00

Description
"All In" Except C&T
"All In" With C&T
"All In" With C&T+ RGGI

In-State
Out-of-State
Coal (incl. Total
Coal (incl. Total
CCS)
Generation CCS)
Generation
13,433
22,890
(14,613)
(23,008)
(21,837)
(20,482)
6,945
3,290
10,664
13,486
(13,078)
(17,729)

3.4 Modeling Results - Greenhouse Gas Emissions
Figure 5 shows the absolute greenhouse gas emissions for each scenario as well as for
the Reference Case, excluding other carbon credits. Additional carbon credits, or
offsets, are shown as the blue (RGGI allowances) and red (internal offsets) lines at the
bottom of each graph, where applicable. The target emissions level of 231 Mt is shown
as a black horizontal line in the Reference Case.
Emissions are reduced in each case relative to the reference, with reductions of 36 Mt,
79 Mt and 44 Mt for each of IL-05-00, IL-10-00 and IL-11-00 respectively.
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Figure 5: Absolute GHG Emissions.
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The initial policy scenario (IL-10-00), which included all of the approved policies except
for cap and trade, resulted in an emissions decrease of 36 Mt CO2e relative to the
Reference Case in 2020; slightly less than half of the target or gap.
The addition of a Cap and Trade system (IL-10-00) along with carbon offsets achieved a
reduction of 84 Mt (including offsets), while a cap and trade system with a link to regional
trading reduced emissions by 83 Mt (including offsets).
Both IL-10-00 and IL-11-00 achieve the target, reducing emission by 3 Mt and 2 Mt
below 1990 levels respectively. It should be noted that the ICCAG determined that for
modeling purposes internal, in-state offsets would be required to achieve reductions
above and beyond the ‘direct’ reductions noted above. In the case of IL-11-00, the bulk
of the carbon credits (33 Mt) are through out-of-state purchases.

312

28/10/2007

Climate Change Strategy Modeling - State of Illinois
Overview of Policy Scenarios

Figure 6: GHG Emissions and Trading - Illinois
GHG Emissions with Policy Portfolios: (Mt CO2e)
Code

Description
Reference Case
IL-05-00 "All In" Except C&T
IL-10-00 "All In" With C&T
IL-11-00 "All In" With C&T+ RGGI

2010
288
276
276
276

Reduction vs. Reference

Remaining
Gap

2015
2020 Direct
Offsets * Allowances **
307
312
80
278
275
(36)
44
258
233
(79)
(5)
(3)
272
267
(44)
(5)
(33)
(2)
Target
231
* Indicates offsets purchased from in-state sources
** Indicates allowances purchased from out of state sources (RGGI

Revenues generated through the Cap & Trade scenarios were treated as general state
revenues. The ICCAG discussed various ways in which these revenues could be
allocated to support mitigation efforts; however, the modeling did not include the effects
of re-investing these revenues in additional mitigation activities.
While out of state allowances are beneficial from a global perspective, they are not
currently counted as a part of in-state inventories; however, they could be counted
towards in-state targets. Total greenhouse gas reductions are greater than in-state
reductions by 2020 in every policy case, by 2.1, 1.02 and 1.8 times the in-state reduction
for IL-05-00, IL-10-00 and IL-11-00 respectively. In all cases, the model projected total
GHG reductions of approximately 80 Mt in total.
Figure 7: GHG Emissions and Trading – Regional Changes
Reductions vs. Reference Case Total Reduction
vs. Reference
Code
Description
2010
2015
2020
Direct
Allowances *
Reference Case
7,394
7,656
7,823
IL-05-00 "All In" Except C&T
7,385
7,629
7,779
(44)
(44)
IL-10-00 "All In" With C&T
7,385
7,647
7,819
(3)
(3)
IL-11-00 "All In" With C&T+ RGGI
7,385
7,633
7,786
(37)
(33)
(70)
* Indicates out-of-state allowances purchased by Illinois (RGGI) (see previous slide)
GHG Emissions with Policy Portfolios: (Mt CO2e)

Figure 6 illustrates the changes in GHG emissions by sector, for each of the policy
scenarios as well as for the Reference Case. Similar reductions in GHG emissions
occurred in the industrial, commercial and residential sectors for each of the policy
scenarios. Industrial sector emissions dropped by approximately 10 Mt, while
commercial and residential emissions decreased by approximately 8 and 6 Mt
respectively.
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Figure 8: Change in GHG Emissions by Sector, 2005-2020.
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Decreases in emissions were also consistent across policy scenarios in the waste &
wastewater and passenger transportation sectors. Increases in GHG emissions
remained relatively consistent in the agricultural and freight transportation sectors.
As expected, the greatest change between scenarios occurred in the power sector.
Emissions increased by almost 10 Mt under IL-05-00 and decreased by more than 30 Mt
CO2e in IL-10-00. This was due to the large decrease in conventional coal generation
that occurred under this scenario as described in the modeling results for the power
sector.
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3.5 Modeling Results - Prices
Residential electricity rates rose in all policy cases relative to the Reference Case, rising
by just over 5%. The rate impact moderated over the study period to between 3-3.7% by
2020. The increase was greater for the policies that included cap & trade; but was
lessened by a link to the RGGI system.
While electricity rates rose relative to the Reference Case, average household electricity
bills declined as customers benefited from increased levels of energy efficiency. Illinois
households achieved overall savings of approximately 1.1 billion dollars annually in all
scenarios compared to a business-as-usual base of about 5.5 billion dollars per year.
Commercial and industrial power users also enjoyed a decrease in total electricity costs.

3.6 Modeling Results – Economic Effects
The ENERGY 2020 model was run in conjunction with the REMI macroeconomic model
in order to project the economic effects of the policy portfolios. As Figure 9 shows, the
policies all found a positive impact on overall employment, gross product and personal
income, relative to the Reference Case. It should be noted that in all cases, the overall
effect was relatively small; representing less than a 1% change in most instances.
Employment impacts differed from sector to sector, however the overall impact was
small, at less than one percent relative to the Reference Case. The only decline in
employment occurred in the traditional power sector. It should be noted that offsetting
increases in employment in new plant construction (eg. wind and CCS), along with
demand side management programs were not included in the traditional power sector.
Employment in the mining sector underwent a slight decrease of less than one-tenth of
one percent early in the study period; however, this trend reversed and became positive
relative to the Reference Case before the end of the period. There was an overall
increase in employment across the policies, with the largest increases in the
commercial, industrial and construction sectors.
Gross State Product (GSP) increased relative to the Reference Case in all of the
policies, growing by 0.5 percent by 2010, and between 1.1 and 0.8 percent by 2020,
depending on the policy, as shown below. Similar trends occurred in Personal
Disposable Income, which showed increases of between 1.05 and 0.75 percent by 2020,
depending on the policy scenario being considered.
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Figure 9: Economic Effects of Policy Scenarios
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3.7 Modeling Results – High Price Scenario
In order to test the sensitivity of the policies against changes in underlying assumptions,
a sensitivity run was added to test the impact of high oil and gas prices (IL-15-00). This
scenario was identical to IL-10-00, except for the change to oil and gas prices. To
provide a more meaningful frame of reference, a high-price reference case was also
analyzed.
The High Price Reference Case resulted in emissions in 2020 decreasing by 16 Mt
relative to the expected oil and gas prices reference case. In the high price reference
case, electricity sales in Illinois were one percent higher than in the expected price
reference case, however, generation declined relative to the reference case, from
approximately 219,500 GWh to 216,000 GWh. The largest decrease in electricity
generation occurred in the oil and gas sector (reduction from the reference case of
approximately 7,500 GWh annually), while coal generation remained unaffected.
Differences between the expected price and high oil and gas price reference cases are
illustrated below in Figure 10.
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Figure 10: GHG Emission Changes - 2005-2020.
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Figure 11: Absolute emissions for the high price reference case and IL-15-00.
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In the IL-15-00 policy scenario, under which all of the policies included under IL-10-00
are included (including the cap and trade system), but with high oil and gas prices,
emissions levels are reduced to 229 Mt (2 Mt) below the target of 231 Mt) by 2020, as
shown in Figure 11. This emissions level was only 4 Mt lower than the IL-10-00 (the
expected price policy case) indicating that the impact of significantly higher prices would
overlap with some of the policy initiatives. One implication of this finding is that the
proposed policies might require some review and change in design in a context of high
energy prices.

4 Summary
The ENERGY 2020 model was used to project future energy use and GHG emissions
for Illinois based on a forecast of economic activity provided by the Illinois Department of
Commerce and Economic Opportunities. The document “Reference Case Inputs and
Assumptions” provides a detailed description of the model inputs. These data
assumptions were reviewed by staff of various state departments, ICCAG working
groups and the ICCAG as a whole as part of the model review process.
The Reference Case used for this project assumes a non-interventionist, business-asusual future in which the Illinois economy continues to grow, with personal income rising
at 1.7% per year, a continued shift towards greater urban density, and a move from an
industrial to a service economy. The forecast purposely assumed that only policies or
regulatory changes in place at the time of the modeling would be in place during the
modeled period in order to avoid potential double counting in evaluating potential
policies.
The Reference Case projection indicated that overall GHG emissions for the state of
Illinois will continue to grow from current levels to 312 Mt CO2e by 2020; representing a
growth in 89 Mt from 1990 emissions.
Modeling of the policies proposed by the ICCAG indicated that implementation of all of
the policies except for cap and trade would achieve just under half of the Governor’s
target of reducing state GHG emissions to 1990 levels by 2020. The addition of a cap
and trade system would bring emissions, including offsets, to just below the target. A
cap and trade system linked to the Regional Greenhouse Gas Initiative (RGGI) could
also achieve the Governor’s target; however, some of these reductions would occur
outside of the state. In particular, changes in the power sector and power sector
emissions were found to be strongly influenced by the introduction and design of a cap
and trade system.
The impact of the proposed policies on electricity prices and economy was also
examined as part of the modeling. The results indicated that the introduction of policies
such as the EEPS and RPS would raise residential electricity rates by a maximum of
about 5%; however, the benefits of increased energy efficiency would more than offset
these rate impacts. Overall electricity cost savings were found across all sectors across
all policy portfolios.
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The effects of the proposed policies on the overall economy were found to be fairly
minor, but positive. In all cases, employment, gross state product and personal
disposable income grew relative to the Reference Case; however, these changes were
generally on the order of less than 1%.
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Appendix A: Description of Policies in Modeling Terms
Code

Short Description

Commercial, Industrial and Agricultural Sub-Group:
CI-05-04

CI-10-21

CI-15-03

CI-25-00

CI-30-11

CI-35-00
CI-40-02

Efficiency standards for commercial and industrial boilers and incentives for
efficiency upgrades and combined heat and power (Includes Policy 14)
x Standard introduced in 2010 to raise efficiency of new boilers by 3%
x Incentive for new CHP introduced in 2009 equal to $1,000/kW for
renewable fuels and $500/kW for non-renewable fuels. Capped at 10MW.
Expanded use of no-till farming
x Incentive of $15/acre introduced in 2009 brings 1 million acres of additional
land under CNT by 2020; reducing emissions by 0.5 MTCE/acre.
Encourage or require reductions in emissions of high GWP gases
x Assumes 40% reduction in production/release of gases with high global
warming potential (listed in straw man proposal).
Promote source reduction, recycling, and reuse
x Diversion rates increased to 50% by 2017 (30% in 2010, 40% by 2012, and
50% by 2017) from current levels of 25%.
x An additional $62 million in incentives provided over 10 years.
x GHG reductions equal to 3.7MTCE/tonnene for aluminum, 0.85/tonne for
fibre, 0.45/tonnene for plastics, and 0.08/tonne for glass.
x Assume 40% of recycle materials exported from US; 85% from Illinois.
Encourage or require methane capture from coal mines, landfills, livestock
operations and wastewater treatment plants
x Incentive introduced in 2009 to provide 1¢/kWh or $2.96/mBtu for projects
capturing methane.
x Assume all captured methane used for power production; that 50% of
sources releasing methane take advantage of incentive and recover 90% of
emissions.
Land use offset requirement
x No net impact assumed. Offsets emissions due to land conversion.
Forest management, reforestation, tree and grass-planting
x 24 million additional trees planted between 2009 and 2020
x No additional conversion of existing grassland or forested lands.
x Cost $750,000 per year
x Assumes sequestration rate for 6 year old moderate growth hardwood (8.3
tonnenenes/1,000 trees).

Cap & Trade Sub-Group:
CT-05-12

Carbon offset requirements for existing and/or new large stationary
combustion sources
x Requires generators to offset 20% of CO2 emissions
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Code

Short Description
x Applies to all generating stations of 25MWe or greater which sell power to
grid.
x Any expansions of greater than 25MW also included.
x For modeling purposes assume generation classed as industrial excluded
(not selling to grid).
x Assume 2010 implementation

CT-10-16

State-level cap and trade program
x Covered emissions are capped in 2012 at 2011 levels and reduced
gradually to 1990 emission levels by 2020.
x 15% gratis permits to be issued.
x Model with and without link to RGGI and use of RGGI offsets (see portfolio
discussion below).
x For modeling purposes assume monies flow to general government
revenues to allow impact of different investment strategies to be modeled
separately.

Electricity and Power Sub-Group:
EP-05-05

EP-10-42

EP-15-00

CO2 emission performance standards for electricity generation
x Sets standard for new generation and mandatory standard for power
purchases.
x New plants must not emit in excess of 1,100 lbs. CO2/MWh
x LSE’s in Illinois that enter into power purchase contracts with newly
operational plants may only contract with plants which do not exceed 1,100
lbs CO2/MWh
x Applies to purchases with new plants only
x Requirement starts in 2009; affects new plants coming into service after
2011 (2 years after coming into effect).
x Affects all plants with nameplate capacity of 25MW or greater with expected
capacity factor greater than 60%.
Energy conservation and efficiency programs for existing state facilities
x 20% reduction in energy use by state-owned facilities by 2020; assumed to
be phased in equally over 2008 to 2020.
x Energy use for state facilities provided by IEPA; modeled as a share of total
energy use for government facilities (all levels).
Enhanced energy efficiency programs
x Requires additional DSM spending by utilities assumed to equal about 2%
of sales from utility revenues.
x Reduce energy use by 0.2% in 2008, growing at 0.2%/year to 2010 and
then by 0.4% until target level of 2% reached in 2015.
x Assumes level of savings from Best Practices programs as per ACEEE (see
straw man). Target of 2% reduction in electricity and natural gas use.
x NOTE – Approximately 72% of Illinois electricity sales are to “bundled”
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Code
EP-20-00

EP-30-33

EP-35-13

EP-40-07

EP-45-08

EP-50-09

Short Description
customers served by regulated distributors.
Enhanced renewable portfolio standard
x Starting in 2008, renewables assumed to supply 3% of electricity sales
within Illinois; growing to 10% by 2015.
x Contribution from renewables increased by 1.5% per year to reach 17.5% in
2020 and 25% of sales by 2025.
x Assume 50% of renewables and resulting emission reductions occur within
Illinois.
x 85% of new generation output (GWh) assumed to come from wind, 13%
landfill gas, and 2% biomass.
x Transmission capacity is assumed not to be constraint
Energy efficiency standards for light bulbs
x for Residential assume 95% of existing lighting moves to CFL’s over a 5
year period starting in 2012.
x for Commercial assume 10% of lighting moves to CFL’s over 3 years period
x Assume the 2016 improvement results in a further 30% improvement
phased in over 10 years (as existing CFL’s are replaced with more efficient
lamps).
Residential and commercial energy efficiency construction codes
x Assume code changes introduced in 2010
x Changes result in 15% efficiency improvement in Residential construction
and 25% improvement in Commercial construction
x Capital cost assumed to increase by 2%
Small renewable distributed generation
x Regulatory and other changes start in 2008
x Assume 1.5% of Illinois sales are displaced by small scale distributed
renewable generation
x 100 MW of capacity installed per year from 2009 to 2020.
Energy efficiency standards for appliances and equipment
x Standards introduced in 2008
x Equipment list provided in straw man reviewed to estimate impact on end
use categories.
Carbon capture and storage portfolio standard
x Assume that 2,250 MW of CCS capacity built by 2020 and that existing
pipeline will be available for transport of CO2.
x Assume earliest in-service date for CCS is 2015.
x Initial sequestration assumed to be for EOR.
x Assume that all power from CCS plants is sold in Illinois
x CCS costs based on MIT Coal report 2 (see Appendix E).

2

Massachusetts Institute of Technology, The Future of Coal – Options for a Carbon Constrained World:
An Interdisciplinary MIT Study, 2007, Tables 3.1 and 3.5.
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Transportation Sub-Group:
TR-05-44

TR-10-18

TR-15-19

TR-20-20

TR-25-69

Fuel efficiency and/or low carbon fuel requirements for government vehicles
x Extend State requirement for purchase of fuel efficient vehicles to local
governments
x Assume 154,000 local government vehicles plus an additional 7,200 state
vehicles by 2015
x 84% of vehicles assumed to be FFV’s; 16% hybrids
x Assume vehicles replaced average 24 mpg while hybrids achieve 38 mpg
x Average vehicle travels 18,000 miles per year
x FFV vehicles assumed to use E85 for 50% of distance by 2015.with
average ethanol content of 80%.
GHG emissions standards for cars
x 3 elements:
o Low Emission Vehicle II (LEV II) to take effect in
o Zero Emission Vehicles (ZEV) requires a % of zero or extra low
emission vehicles (ZEV optional)
o Pavley standard for GHG emissions.
x For modeling purposes we have accepted the California Air Resources
Board estimates of vehicle cost increases. If time and resource permit the
higher cost estimate presented by the Automobile Manufacturers
Association will also be modeled.
x For modeling purposes we have assumed the regulations will come into
effect in 2010. Must wait for 2 model years after adopting standard before
requirements come into effect
Incentives for fuel efficient vehicles
x Proposal includes both financial incentives and disincentives (feebates) as
well as consideration of non-economic incentives (i.e. use of HOV lanes)
x Assume $50 increase in inefficient vehicles combined with a $750 rebate for
vehicles with fuel efficiency of 35 mpg or over.
x Up to 30,000 rebates could be provided annually.
x Assume standards for feebates increase as standards for vehicle efficiency
increase. (see Policy TR-10-18)
Low carbon fuel standard (also includes Policy 3)
x Require fuel providers to reduce carbon content by 10% on full fuel cycle
basis.
x Implement in 2010.
x Based on California standard.
Passenger and freight rail upgrades
x Assume 900,000 additional riders traveling a total of 268.4 million miles by
train rather than using personal vehicles.
x 360,000 passengers between Chicago & St. Louis (259 miles)
x 315,000 passengers between Chicago & Carbondale (331 miles)
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Code
TR-30-17

Short Description
x 225,000 passengers between Chicago & Quincy (315 miles)
Smart growth initiatives and expansion of mass transit
x Assume 1,858 million miles shifted from personal vehicle travel to transit as
a result of Smart Growth initiatives (Moving Beyond Congestion).
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