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Executive Summary

Looking to the Future

The Regional Energy Snapshot is one strategic ar€®ofO 2040 t he r egi onods
comprehensive planning effort for metropolitan Chicago produced by the Chicago
Metropolitan Agency for Planning (CMAP). The result@® TO 204(lan will guide

growth in the sevesounty regionh for years to come. In addition to land use and
transportation, the plan also addresses quafife issues including economic

development, housing, education and the natural environment. All of tleesepday a

role in energy consumption in the region.

Over the next thirty yeardhé Chicago metropolitan area will experience growth in
population, and likewise, in energy congatian. However, 8 we increase ouswareness
onthe harmful effectof unchecked growth ienergy consumptigrenergy conservation
becomes more crucial not just improving, but preserving our current quality of life.

The Regional Energy Snapshot is made up of two parts, first the Regional Energy Profile,
which depicts engy consumptionn the regioras it is today and establishes a baseline

from which to build, and the Regional Energy Strategies Analysis, which assesses

potential strategies that, if implemented, can reduce energy consumption across the region.

Energy Cosumption

In this first component, the Regional Energy Profile discusses the importance of
understanding energy consumption and its connection to greenhouse gas emissions. This
establishes context to analyze regional and county natural gas and elemirisitynption

data by sector (residential and commercial industrial) and vehicle miles traveled data. Six
individual municipalities were also examined toyide context at a local levgljease see
AppendixA to review this report.

In 2005, the region esumed 54®illion KBTU (Kilo British Thermal Units) in natural
gas and 29billion KBTU in electricity, totaling 837 billion KBTU consumed across the
region. At the county level, energy consumption has a direct relationship with population

size. CookConty with the majority of people, 62%
64% of the regionbs total MeHeeryCguntywhich s umpt i on

makes ugour percentofthe e gi onds popul apeowmoanenttc oo umiee
total erergy consumption. However, analysis of energy consumption at the household

level depicts how consumption varies across the region, distinguishing which areas are
more efficient. Household analysisoincludes vehicle miles traveled (VMT), which

generdly concludesthe farther out the county is from downtown Chicago/Cook County,

the higher the annual VMT per household.

1 Cook, DuPage, Kane, Kendall, Lake, McHenry and Will Counties.
2 Data reflects consumption in 2005.
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Energy Strategies

Once arunderstandingf energy consumption in the reginestablishedthe Regional

Energy Strategies Analysiskis a look at various energy strategies to reduce
consumption; thereby, reducing cost and the
explanation okeveralGO TO 204@lternative senarios, energy strategies are categorized
according to the Regional Scenarand further analyzed, addressing energy reductions

and cost savingat a per unit basis, and thandifferentscales of deployment within the

region A strategy matrix provides a comprehensive summary of the various strategies and
potential benefits.



Regional Energy Profile

Introduction

In this first component of the Regional Energy Snapsheprofile illustrates how

understanding the connection between energy consumgnd greenhouse gas emissions

is pivotal in seekingtotkuc e t he r e gi o.nThiscorelatiorbestablishes ot pr i nt
context to then examine how energy is consumed regidatoday, as well as in

individual counties. This analysis includes nalgas and electricity consumption data by

sector andrehicle miles traveled dataAt the end of the profile, brief summary of theiz

individual municipalities examined to provide context at a local lesvielcluded. See

Appendix Ato review the fullmunicipal repor.

Understanding Energy Consumption

Natural Gas

Natural gass consumedrimarily for the purpose of space heating, but includes other uses

like hot water heaters;lothes dryerand cooking appliancesn the CMAP region, the

residential consumers outweigh commercial and industrial (C&I) in consumption with

57% of the regionbés natural gas consumpti on
asthe region grows, so does our natural gas consumption. However, on the household

(HH) level, residential natural consumption has been decreasing slightly over time as

homes become more efficient. MNedl gas is measured in therms; the KBTU conversation

factoris 1 therm equals 100 KBTU.

't should be noted that within the data sour
small portion of total natural gas consumption. Transport gas is simply gas that passes

through the pipelines in the regifor sales by third party suppliers. In some cases it is

consumed in the region, and in other cases, it is merely passing through to other areas of

the state and beyond. Determining how much transport gas is burned and used within the

region can only oceuwith distribution usage data provided by each utilipr the

purposes of this report, only transport gas consumed within the region has been included in

the analysis.

Electricity

Electricity consumption occurs primariby air conditioning, utilization of lights, and all

electrically powered appliances, with refrigerators being one of the most consumptive.

Both commercial and residential consumpti on
sector, a proliferatio of consumer electronics and information technology equipment has

driven much of the growthin the commercial sector, telecommunications and network

equipment and new advances in medical imaging have contributed to recent growth in
miscellaneous electrii t y° IntheeCMAP region, the commercial and industsiattor

accounts for about 2/3 of all electricity consumption. Electricity is measured in kilowatt
hours(kWh); the KBTU conversation factor is 1 kWh equal412KBTU.

3Energylnbr mati on Administration: AMi scell aneous El ectri
AEO2007 http://www.eia.doe.gov/oiaf/aeo/otheranalysis/mesbs.htmi
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The connection between rergy and emissions

Most of the worl dodés energy comes from the bu
petroleum, and natural gaBossil fuels are made up of hydrogen and carbon, and when
they are burned, the carbon combines with oxygen and creates carbon dioxide, one of the
greenhouse gaseQther major energy sources include nuclear power and renewable
energy from wind, solar, biomass or hydroelectiost energy sources are used for

specific purposesFor example coal, nuclear, wind and biomass are used for making
electricity, while petroleum is used primarily for transportation (with only small amounts
used for electricity generationkinally, natural gas is used in two ways, asad use fuel

for heating homes and business and in industrial process, but also as a fuel source for the
generation of electricity.

However all energy is not created equal, so to spelhke actual amount of carbon dioxide
producedor any given unit oenergy depends ondltarbon content of the fuel sinted h e
combustion of coal adds a significant amount of carbon dioxide to the atmosphere per unit

of heat energy, more than dodesalemhiseeadyo mbust i o
two timesthe arbon dioxide per unit of energy when compared to natural gas, while crude

oil combustion falls between the twin lllinois, electricity islargely generatettom coat

fired and nuclear plants with some renewaldesl somaatural gas used for peak pawe
generatonThe Chi cago regionds electricity comes
parts of the Midwest which has a higher concentration of doatontrast, the northeast

United States has significant natural gas base load generation anittheecgdl, while the

northwest has significant hydedectric generatian In short,because of the mix of

regional generation sourgesecticity consumptiorin lllinois has a higher rate of
emissiongompared to petroleum (transportation sector)abunmal gas than it might in

other areas of the country.

Figurel. Comparison oHouseholdEnergy Use and Emissions

Figure 1 shows the comparison of a
houseb | d6s energy co
British Thermal Unit§KBTU), which
allowstherms and kilowatt hours to be
compared with the same unit of energy.
Note that &hough nearly 75% of
household energy consumption can be
attributed to natural gas usage and only
the remainder to electricity, almost half o
household emissions araalto electricity

. ENERGY USE EMISSIONS
consumption. gas+ gast
4 Energy Information Admiit r at i on: iGreenhouse Gases, Climate Cha

5 The Changing Structure of the Electric Power Industry 2000: An Update, Chapter Three.
http://www.eia.doe.gov/cneaf/electricity/chg_stru_update/chapter3.html



The importance of understanding energy consumption

According to a recent emissions study in the CMAP region, energy consumption in

buildings makes upbout 8% of total greenhouse gas emissioAsiother 21% can be

attributed to transportation. (Figure 2.) These emissions are rising steadily, like elsewhere

in the nation and worldwide, and will continue to dafscurrent behavior and policy

trendscontinue If we seek to reduce our emimss with mitigation strategies

understanding our energy consumption patterns becomes imperative, since the
consumption of energy i s a major component o

Figure2. 2005 CMAP Region Emissions Profile

2005 CMAP emissions profile including aviation,
total MMT C02e: 139.8

21% Natural gas

24% Transportation

3% Industry & product use

3% Solid waste

1 % Wastewater

0% Propane & fuel oil
0% Agriculture & livestock
6% Aviation

42% Electricity

Source: Center for Neighborhood Technology



Energy Consumption in the Region

TheCMAPRegion

The following table and figuredescribe total energy consumptionhuildings in the
sevencounty region.The data has been convertecKBTU in order to compare all energy
consumption A more detailed description of natural gas and elg@ttrconsumption

follows in the subsequeseéctions.

Tablel. Regional Energy Consumption (Natural Gas and Electricity) 2005, KBTU

KBTU

Commercial & Industrial
268,026,017,907
54,950,386,435

Residential

262,582,417,98

39,958,454,815|

Cook
DuPage

Total
530,608,435,892
| 94,908,841,250

Kendall

3,798,980,196 |
36,601,161,281

3,498,376,510

Lake 31,824,150,382

| 7,297,356,707
| 68,425,311,663

Will 25,791,946,830 37,688,420,178

Region  402,005,301,37 ‘ 435,766,814,030

63,480,367,007
| 837,772,115,167

Figure 3 and 4 depict the proportional relationship between energy consumption and
population However, Figure 5 below illustrates how energgsumption varies in

households across the region.

Figure4. Energy Consumption as % of Region

Energy consumption as a percent of region,
natural gas and electricity

64% Cook

11 & DuPage
5% Kane

1% Kendall

8% Lake

3 McHenry

8% wil
Source: Center for Neighborhood Technology

Figure3. Population as % of Region
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