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1.0  Executive Summary 

Background 

Section 220 ILCS 5/16-111.5B subsection 3A of SB 1652 requires the filing entity to provide to the Illinois Power 

Agency “A comprehensive energy efficiency potential study for the utility’s service territory that was completed 

within the last 3 years.” This study is to be submitted as part of an assessment of cost effective energy efficiency 

programs or measures that will be included in the filing entity’s procurement plan. The procurement plan must be 

submitted to the Illinois Power Agency by July 15th of each year. DCEO intends to file a procurement plan with the 

Illinois Power Agency: this study meets the requirements for a comprehensive efficiency potential study. 

 

In February 2012, DCEO requested that the Energy Resources Center (ERC) located at the University of Illinois at 

Chicago conduct an energy efficiency potential study of the public and low-income market sectors within the state. 

This initial study was completed in July 2012 and was limited in scope due to time and resource constraints. As 

such, a follow-up study has been conducted to expand and enhance on the initial version. It was requested that this 

expanded study be complete by the end of June 2013 so that it could be included in DCEO’s procurement plan. 

 

Approach  

The US Environmental Protection Agency (EPA) defines an energy efficiency potential study as “[..] a quantitative 

analysis of the amount of energy savings that either exists, is cost-effective, or could be realized through the 

implementation of energy efficiency programs and policies.” For the purpose of this study, we will use the following 

definitions of “Technical Potential”, “Economic Potential”, “Maximum Achievable Potential” and “Program 

Achievable Potential”  

 Technical Potential is the theoretical maximum amount of energy use that could be displayed by 

efficiency, disregarding all non-engineering constraints such as cost-effectiveness and the willingness of 

end-users to adopt the efficiency measures. It is often estimated as a “snapshot” in time assuming 

immediate implementation of all technologically feasible energy savings measures, with additional 

efficiency opportunities assumed as they arise from activities such as new construction. 

 Economic Potential refers to the subset of technical potential that is economically cost-effective as 

compared to conventional supply-side energy resources. Both technical and economic potential are 

theoretical numbers that assume immediate implementation of efficiency measures, with no regard for the 

gradual “ramping up” process of real-life programs. In addition, they ignore market barriers to ensuring 

actual implementation of efficiency. Finally, they only consider the costs of efficiency measures 

themselves, ignoring any programmatic costs (e.g., marketing, analysis, administration) that would be 

necessary to capture them. 

 Maximum Achievable Potential is the amount of energy use that efficiency can realistically be expected 

to be displaced assuming the most aggressive program scenario possible (e.g., providing end-users with 

payments for the entire incremental cost of more efficient equipment). Maximum achievable potential takes 
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into account real-world barriers to convincing end-users to adopt efficiency measures, the non-measure 

costs of delivering programs (for administration, marketing, tracking systems, monitoring and evaluation, 

etc.), and the capability of programs and administrators to ramp up program activity over time. 

 Program Achievable Potential refers to the efficiency potential possible given specific program funding 

levels and designs. Often, program achievable potential studies are referred to as “achievable” in contrast to 

“maximum achievable.” In effect, they estimate the achievable potential from a given set of programs and 

budgets. 

 

Public Sector:  

The public sector is broken down into thirteen (13) sub-sectors. The data collection and analysis is similar between 

sub-sectors, with the only exception being the street lighting sub-sector. Whereas the majority of the sub-sectors are 

standard facilities that have a number of systems (such as HVAC, appliances, domestic hot water, lighting) that have 

multiple measures that must be considered for each, street lighting is a much more direct switch out with specific 

advanced lighting technology (such as LED). The following steps were utilized in performing the market potential 

study for the Public Sector: 

 

Step 1: The primary source of energy consumption data and technology saturation levels for the public sector came 

from reviewing 687 individual facility energy usage questionnaires developed and issued by the ERC and collected 

from the public sector, 99 individual facility energy assessment reports provided by the Smart Energy Design 

Assistance Center (SEDAC), 101 public sector surveys as completed by the Energy Information Administration 

(EIA), and a Chicago street lighting case study conducted by the Illinois Coalition for Responsible Outdoor 

Lighting. The thirteen (13) sectors considered in this report were as follows: 

 Airports 

 Community Colleges 

 Correctional Facilities 

 K-12 Schools 

 Libraries 

 Medical Facilities 

 Municipal Facilities 

 Park District Facilities 

 Police and Fire Stations 

 Public Works Facilities 

 State Universities 

 Street Lighting 

 Wastewater Treatment Facilities 

Step 2: For each facility within each of the sectors, the ERC first modeled the energy consumption breakdown of 

each facility. To accomplish this, the information obtained via the energy usage questionnaire was inputted into an 
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Microsoft Excel based model. Then, based on the Illinois Technical Reference Manual Version 1.0 effective 6-1-12 

(TRM) assumptions, the energy consumption of each energy consuming system was calculated (e.g. natural gas 

consumption of a boiler or electrical energy usage of a lighting system). Then, based on the annual energy 

consumption reported by the facility, the system run hours were adjusted until the total calculated energy 

consumption of all the systems in the facility were within a reasonable range of that reported by the facility. This 

provided energy consumption estimates for each system utilized in that facility (ex. heating/cooling, lighting, 

appliances, motors, etc.). This provided a data validation step that ensures that the calculated energy reduction 

potential is based on actual hours of operation of a given system.  

 

Step 3: The technical energy reduction potential was then calculated for each facility by considering the efficiency 

of each system in each facility on a case-by-case basis and comparing to the highest efficiency system available on 

the market (e.g. 96% efficiency condensing boiler upgrade). The potential energy reduction was then calculated 

based on the actual energy consumption for the specific system in the specific facility calculated in step 2. This 

provided detailed energy reduction potential for each system in each facility.  

  

The economic energy reduction potential was modeled in a similar manner, but in this case various levels of energy 

efficient equipment available on the market were considered (e.g. 96% efficient condensing boiler, 90% efficiency 

boiler, 85% efficient boiler, basic boiler tune-up). The Total Resources Cost (TRC) was calculated for each measure 

level and the measure with the highest potential energy reduction that still passed the TRC was considered as the 

economic potential for that system.  

 

The chart below outlines these steps based on a boiler system example: 

 

Table 1. Public Sector Energy Reduction Potential Analysis Example Steps 

Calculate Energy 
Consumption 

Calculate Energy Reduction Potential 
for Multiple Measure Levels 

Calculate Technical Energy 
Reduction Potential 

Calculate Economic Energy 
Reduction Potential 

Match energy consumption 
of the system based on a 
facility reporting that it has 
one 500,000 btu/hr input 
boiler that is 78% efficient 
to the facility’s reported 
annual consumption 

Calculate energy reduction potential 
for multiple levels of upgrades: 

 96% efficient condensing 
boiler 

 90% efficient boiler 
 85% efficient boiler 
 Tuning up existing boiler 

The energy reduction calculated 
for upgrading to the 96% 
efficient condensing boiler is 
the technical potential 

The TRC was calculated for 
each measure level. Then 
the measure with the highest 
energy reduction that still 
passes the TRC was 
considered economic 

 

In the case of the Street Lighting sector, the energy reduction potential was calculated by identifying the proper 

wattage of an advanced lighting technology lamp that has equal lumen output to the standard lamp being replaced. 

The energy reduction potential was then calculated by taking the difference in energy consumption for each type of 

lamp being replaced based on 4,234 hours (identified as being the average hours of operation for street lighting by 

the Illinois Coalition for Responsible Outdoor Lighting 2008 study). The TRC was then calculated for each lamp 
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type to identify which ones were economically feasible. Due to limited data on the quantity of street lighting that has 

already been converted to LED in Illinois, a 10%  reduction in estimated potential was assumed to ensure that the 

projected energy reduction potential did not exceed actual energy reduction potential within the state. 

 

Step 4: The Program Achievable potential was calculated for the Public Sector as a whole, assuming different 

adoption curves for each energy efficiency measure offered by incentive programs. The adoption curves took into 

account both end of life achievability as well as retrofit achievability based on incentive level. Program achievability 

level was determined by taking past incentive rates, budget caps, market size, measure life, and adoption curves to 

determine how many measures could be implemented for a given program.  

 

The Maximum Achievable potential was calculated for the Public Sector as a whole, assuming different adoption 

curves for each energy efficiency measure offered by incentive programs. For the maximum achievable potential, 

incentives were set to 100% of the incremental cost and the resulting adoption rate was calculated assuming no 

budget caps for retrofit and end of life achievability.  

 

This was done year-by-year for the next 6 years (2014-2019) as requested by the client in order to shed light on the 

efficiency potential for the next two 3-year planning periods.  

 

Step 5: The data sets were then analyzed to determine the statistical significance based on the number of 

questionnaires that were collected in a given sub-sector. By establishing a margin of error, it is possible to determine 

how reliable the results are believed to be based on the number of questionnaires collected when compared to the 

actual size of the sector. 

 

Low-Income Sector: 

The following steps were utilized in performing the market potential study for the Low-Income sector: 

 

Step 1: The primary source of energy consumption data and technology saturation levels for the low-income sector 

came from reviewing 69 facility energy usage questionnaires developed by the ERC and collected from the low-

income sector and 90 surveys collected by the EIA Residential Energy Consumption Survey (RECS). The low-

income sector was broken into the single- and multi- family groupings. 

 

Step 2: The RECS database provides 12,100 surveys of both single- and multi-family households throughout the 

country. It was possible to extract a sample size of 49 single family low-income surveys and 41 multifamily low-

income surveys in Illinois. Each survey (data point within the RECS database) represents a low-income household. 

The RECS data provide information on installed appliances, level of appliance maintenance and more. The RECS 

assigns a weight to each data point compared to households in the country. Therefore, it was possible to determine 

the percent of households that each data point represented. Utilizing data provided by DCEO on the number of 
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single- and multi-family low-income households in the state, it was then possible to estimate the number of 

households in both sub-sectors that utilize various inefficient technologies.  

 

Step 3: For both the single- and multi- family low-income groupings, the ERC first modeled the energy consumption 

breakdown of each housing unit. To accomplish this, the information obtained via the energy usage questionnaire 

was inputted into a Microsoft Excel based model. Then, based on TRM assumptions, an initial energy consumption 

of each energy using system was calculated (e.g. natural gas consumption of a boiler or electrical energy usage of a 

lighting system). Then, based on the annual energy consumption reported by the housing unit, the system run hours 

were adjusted until the total calculated energy consumption of all the systems in the housing unit were within a 

reasonable range of that reported in the questionnaire. This provided energy consumption estimates for each system 

utilized in that facility (ex. heating/cooling, lighting, appliances, motors, etc.). This provided a data validation step 

that ensures that the calculated energy reduction potential is based on actual hours of operation of a given system. 

 

Step 4: The technical energy reduction potential was then calculated for each facility by considering the efficiency 

of each system in each facility on a case-by-case basis and comparing to the highest efficiency system available on 

the market (e.g. 96% efficiency condensing boiler upgrade). The potential energy reduction was then calculated 

based on the actual energy consumption for the specific system in the specific facility calculated in step 3. This 

provided detailed energy reduction potential for each system in each facility.  

  

The economic energy reduction potential was modeled in a similar manner, but in this case various levels of energy 

efficient equipment available on the market were considered (e.g. 96% efficient condensing boiler, 90% efficiency 

boiler, 85% efficient boiler, basic boiler tune-up). The Total Resources Cost (TRC) was calculated for each measure 

level and the measure with the highest potential energy reduction that still passed the TRC was considered as the 

economic potential for that system.  

 

Refer to Table 1 for an outline of these steps based on a boiler system example. 

 

Step 5: The Program Achievable potential was calculated for the Low-Income Sector as a whole, assuming different 

adoption curves for each energy efficiency measure offered by incentive programs. The adoption curves took into 

account both end of life achievability as well as retrofit achievability based on incentive level. Program achievability 

level was determined by taking past incentive rates, budget caps, market size, measure life, and adoption curves to 

determine how many measures could be implemented for a given program.  

 

The Maximum Achievable potential was calculated for the Low-Income Sector as a whole, assuming different 

adoption curves for each energy efficiency measure offered by incentive programs. For the maximum achievable 

potential incentives were set to 100% of the incremental cost and the resulting adoption rate was calculated 

assuming no budget caps for retrofit and end of life achievability.  
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This was done year-by-year for the next 6 years (2014-2019) as requested by the client in order to shed light on the 

efficiency potential for the next two 3-year planning periods.  

 

Step 6: The data sets were then analyzed to determine the statistical significance based on the number of 

questionnaires that were collected in a given sub-sector. By establishing a margin of error, it is possible to determine 

reliable the results are believed to be based on the number of questionnaires collected when compared to the actual 

size of the sector. 

 

Results 

Results for the public sector are shown below.  

 

Figure 1. Public Sector Total Electric Energy (kWh) Consumption Within the State by System

 

Total Consumption: 12,777,324,014 kWh 
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Figure 2. Public Sector Total Natural Gas (Therms) Consumption Within the State by System 

 

Total Consumption: 556,591,920 Therms 

 

Table 2. Public Sector Electric Energy Efficiency Potential Summary 

Facility Type 
Sector 

Consumption 
(kWh) 

Technical 
Electric % 

Technical 
kWh 

Economic 
Electric % 

Economic 
kWh 

Airports 401,605,846 17.2% 69,264,186 14.0% 56,226,930 
Community Colleges 317,116,345 37.0% 117,292,265 22.2% 70,326,126 
Correctional Facilities 212,529,534 31.4% 66,643,283 27.9% 59,261,115 

K-12 Schools 2,299,923,920 49.5% 1,139,104,985 36.5% 838,453,215 
Libraries 190,382,348 54.1% 102,969,721 30.2% 57,441,122 

Medical Facilities 334,845,843 41.1% 137,762,619 20.9% 70,064,930 
Municipal Facilities 4,722,133,667 30.9% 1,458,930,361 17.6% 831,174,017 

Park District Facilities 682,363,963 31.2% 212,599,405 18.7% 127,537,259 
Police & Fire Stations 175,574,586 33.5% 58,868,892 24.0% 42,105,388 

Public Works Facilities 121,283,533 36.5% 44,229,462 15.6% 18,883,934 
State Universities 890,646,900 37.6% 335,009,517 25.2% 224,600,328 

Street Lighting 1,103,687,199 55.7% 614,633,957 55.7% 614,633,957 
Wastewater Treatment Facilities 1,325,230,329 32.7% 433,065,504 26.1% 345,891,987 

Total 12,777,324,014 37.5% 4,790,374,158 26.3% 3,356,600,309 
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Figure 3. Public Sector Technical Electric Energy Efficiency Potential Breakdown by Sector 

 

 

Figure 4. Public Sector Economic Electric Energy Efficiency Potential Breakdown by Sector 
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Figure 5. Public Sector Electric Energy Efficiency Potential Summary 

 

 

Table 3. Public Sector Natural Gas Efficiency Potential Summary 

Facility Type 
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Consumption 
(Therms) 

Technical 
Natural Gas % 

Technical 
Therms 

Economic 
Natural Gas % 

Economic 
Therms 

Airports 13,128,022 21.5% 2,824,015 21.4% 2,810,477 
Community Colleges 14,672,876 29.1% 4,267,486 27.1% 3,974,752 
Correctional Facilities 20,255,015 28.9% 5,854,126 27.6% 5,583,938 
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Public Works Facilities 5,542,403 22.1% 1,226,848 14.8% 818,320 
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Street Lighting N/A N/A N/A N/A N/A 
Wastewater Treatment Facilities 52,439,504 18.9% 9,890,217 16.0% 8,392,498 

Total 556,591,920 25.2% 140,287,119 22.2% 123,615,987 
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Figure 6. Public Sector Technical Natural Gas Efficiency Potential Breakdown by Sector 

 

 

Figure 7. Public Sector Economic Natural Gas Efficiency Potential Breakdown by Sector 
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Figure 8. Public Sector Natural Gas Efficiency Potential Summary 

 

 

Table 4. Public Sector Margin of Error Summary 

Facility Type Margin of Error +/- %* 

Airports 3% 

Community Colleges 13% 

Correctional Facilities 18% 

K-12 Schools 5% 

Libraries 14% 

Medical Facilities 5% 

Municipal Facilities 5% 

Park District Facilities 6% 

Police & Fire Stations 5% 

Public Works Facilities 5% 

State Universities 10% 

Street Lighting --- 

Wastewater Treatment Facilities 6% 
*The margin of error calculated for this study is based on a 90% confidence level. The error is only representative of error stemming from 

randomized sample counts and does not represent any error that may arise from assumptions made during the energy modeling process. 
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Results for the low-income sector are shown below.  

 

Figure 9. Low-Income Total Electric Energy (kWh) Consumption Within the State by System 

 

Total Consumption: 7,421,540,628 kWh 

 

Figure 10. Low-Income Total Natural Gas (Therms) Consumption Within the State by System 

 

Total Consumption: 745,792,986 Therms 
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Table 5. Low-Income Sector Electric Energy Efficiency Potential Summary 

Facility Type 
Sector 

Consumption 
(kWh) 

Technical Electric 
% 

Technical kWh 
Economic Electric 

% 
Economic kWh 

Single-Family 3,550,296,496 34.8% 1,235,536,962 14.3% 507,021,506 

Multi-Family 3,871,244,132 41.2% 1,594,570,040 22.3% 864,610,858 
 

Figure 11. Low-Income Sector Electric Energy Efficiency Potential Summary 

 

 

Table 6. Low-Income Sector Natural Gas Efficiency Potential Summary 

Facility Type 
Sector 

Consumption 
(Therms) 

Technical Natural 
Gas % 

Technical 
Therms 

Economic Natural 
Gas % 

Economic 
Therms 

Single-Family 356,770,428 27.8% 99,269,235 20.1% 71,561,067 

Multi-Family 389,022,558 45.6% 177,574,632 38.4% 149,514,831 
 

Figure 12. Low-Income Sector Natural Gas Efficiency Potential Summary 

 

 

Table 7. Low-Income Sector Margin of Error Summary 

Facility Type Margin of Error +/- %* 

Single-Family 9% 

Multi-Family 6% 
*The margin of error calculated for this study is based on a 90% confidence level. The error is only representative of error stemming from 

randomized sample counts and does not represent any error that may arise from assumptions made during the energy modeling process. 
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Achievable Potential 

The achievable potential for the public sector can be seen below for the years 2014-2019: 

 

Table 8. Achievable Potential by Year for Public Sector 

Year 2014 2015 2016 2017 2018 2019 

Program Electric Achievable Potential % 1.00% 1.02% 0.99% 1.01% 1.03% 1.04% 

Program Natural Gas Achievable Potential % 0.68% 0.69% 0.69% 0.69% 0.69% 0.69% 

Maximum Electric Achievable Potential % 3.03% 3.08% 2.99% 3.06% 3.11% 3.15% 

Maximum Natural Gas Achievable Potential % 1.90% 1.93% 1.93% 1.93% 1.93% 1.93% 
 

The cumulative achievable potential for the public sector, assuming budgets for the period 2017-2019 will remain 

the same as those for the period 2014-2016, can be seen below: 

 

Table 9. Cumulative Achievable Potential by Year for Public Sector 

Year 2014 2015 2016 2017 2018 2019 
Cumulative Program Electric Achievable Potential % 1.00% 2.02% 3.01% 4.02% 5.05% 6.10% 

Cumulative Program Natural Gas Achievable Potential % 0.68% 1.37% 2.06% 2.75% 3.43% 4.12% 

Cumulative Maximum Electric Achievable Potential % 3.03% 6.11% 9.10% 12.16% 15.27% 18.42% 

Cumulative Maximum Natural Gas Achievable Potential % 1.90% 3.83% 5.76% 7.69% 9.62% 11.55% 
 

The achievable potential for the low-income can be seen below for the years 2014-2019: 

 

Table 10. Achievable Potential by Year for Low-Income Sector 

Year 2014 2015 2016 2017 2018 2019 

Program Electric Achievable Potential % 0.23% 0.23% 0.23% 0.23% 0.23% 0.23% 

Program Natural Gas Achievable Potential % 0.11% 0.11% 0.11% 0.11% 0.11% 0.11% 

Maximum Electric Achievable Potential % 3.13% 3.13% 3.13% 3.13% 3.13% 3.13% 

Maximum Natural Gas Achievable Potential % 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 
 

The cumulative achievable potential for low-income, assuming budgets for the period 2017-2019 will remain the 

same as those for the period 2014-2016, can be seen below: 

 

Table 11. Cumulative Achievable Potential by Year for Low-Income Sector 

Year 2014 2015 2016 2017 2018 2019 

Cumulative Program Electric Achievable Potential % 0.23% 0.45% 0.68% 0.91% 1.14% 1.36% 

Cumulative Program Natural Gas Achievable Potential % 0.11% 0.22% 0.33% 0.44% 0.55% 0.66% 

Cumulative Maximum Electric Achievable Potential % 3.13% 6.26% 9.39% 12.52% 15.64% 18.77% 

Cumulative Maximum Natural Gas Achievable Potential % 1.50% 3.01% 4.51% 6.01% 7.52% 9.02% 
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Analysis and Recommendations 

Electric Energy Efficiency programs in Illinois have been active for 5 years at the time of this study. In those years, 

incentives were focused on swapping existing non-energy efficient technology with newly installed energy efficient 

technology. The programs delivered by DCEO, coupled with the availability of energy efficient products in the 

market, have led to a large transformation in the energy profile of the public and low-income sectors. 

 

This has opened a door for a wide range of energy efficiency measures to flow in the public sector, but tight fiscal 

situations at the State and local levels have raised barriers to the adoption of energy efficiency. Incentives offered by 

DCEO are generally somewhat higher than those offered by utilities, but participation is still hindered by financial 

constraints. Future efficiency gains will become harder to achieve, as markets mature and require more advanced 

technologies, more education and investment in longer life technologies and whole building redesign and retrofit. 

 

Gas programs were new at the time of this study, and our results show that there's very little market transformation 

occurring naturally, with old equipment still in service and maintenance operations below average. Gas consumption 

is dominated by space heating applications and, not surprisingly, results show great potential for space heating 

system upgrades coupled with behavioral components. Those measures have an Effective Useful Lifetime (EUL) of 

15 to 20 years but it's very common to find in the market units with more than 30 years of operation.  

 

Low Income programs are limited in size by budget constraints, since 100% of the Incremental Cost for New 

Construction Programs and 100% of the Full Measure Cost for most retrofit programs are necessary to move the 

market. Programs run by DCEO are mostly Direct Install, and every customer touch-point is exploited at best by 

installing efficient lighting, efficient Heating, Ventilation and Air Conditioning (HVAC) units and Energy Star rated 

appliances. 

 

Based on observations made during the study and energy efficiency modeling results, a number of recommendations 

on how to proceed in the future can be made.  

 

It has been found that most sub-sectors have a large component of behavioral energy waste that is difficult to 

address by incentive programs.  

 

Although approximately 80% of the incentives paid by DCEO over the past 5 years were focused on lighting 

technologies, lighting still represents one of the largest viable energy reduction opportunities. The availability of 

advanced lighting technologies is increasing and their cost is diminishing, thus increasing cost-effectiveness over the 

six-year time horizon of this study. Furthermore, reduced wattage linear fluorescent lamps are available on the 

market and can be retrofitted into old fixtures.  
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Current energy efficiency programs are targeting specific equipment within the public sector. Programs could be 

designed to better address a sub-sector’s needs. For example, a program can be developed for wastewater treatment 

plants that takes a holistic approach to process redesign. This would dramatically increase the potential energy 

reduction when compared to standard technological improvements. A similar approach could be taken for whole-

building light redesign or retrofits. 

 

In many sectors, it was found that cooling energy reduction potential was on par with that of lighting, but current 

adoption rates are low. It is recommended that combined with educational initiatives, marketing and outreach efforts 

for improved cooling technologies be increased. These programs should also encompass behavioral measures that 

may further reduce the energy consumption of these systems.  

 

On the gas side, hydronic boilers for heating applications dominated the market. It has been found that aging units 

and poor maintenance practices characterize the market. Long-lived capital-intensive equipment shows a lower 

return on investment, but changing these units for higher efficiency technology is cost-effective over the lifetime of 

the measure. Once again, educational initiatives, marketing and outreach efforts are recommended to capture 

potential energy savings, but higher incentives beyond incremental costs may also be necessary, particularly for 

capital-intensive measures such as boiler replacements. 
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2.0  Project Description 

2.1 Purpose 

Section 220 ILCS 5/16-111.5B subsection 3A of SB 1652 requires the filing entity to provide to the Illinois Power 

Agency “A comprehensive energy efficiency potential study for the utility’s service territory that was completed 

within the last 3 years.” This study is to be submitted as part of an assessment of cost effective energy efficiency 

programs or measures that will be included in the filing of DCEO’s procurement plan. The procurement plan must 

be submitted to the Illinois Power Agency by July 15th of each year.   

 

In February 2012, DCEO requested that the Energy Resources Center (ERC) located at the University of Illinois at 

Chicago conduct an energy efficiency potential study of the public and low-income market sectors within the state. 

This initial study was completed in July 2012 and was limited in scope due to time and resource constraints. As 

such, a follow-up study has been conducted to expand and enhance on the initial version. It was requested that this 

expanded study be complete by the end of June 2013 to be included in DCEO’s Illinois Power Agency filing. 

 

2.2 Market Sectors Reviewed 

Market sectors included in the study can be broken down into public sector facilities and low-income housing. Both 

of these groups can further be broken down to allow for a more accurate depiction of the state of energy efficiency 

in Illinois.  

 

Public sector facility groupings were affected by available information as well as similarities in building types. For 

instance, Fire and Police stations are grouped together due to the similarities in building space usage. The public 

sector facilities were broken down into the following thirteen (13) sectors: 

 Airports 

 Community Colleges 

 Correctional Facilities 

 K-12 Schools 

 Libraries 

 Medical Facilities 

 Municipal Facilities 

 Park District Facilities 

 Police and Fire Stations 

 Public Works Facilities 

 State Universities 

 Street Lighting 

 Wastewater Treatment Facilities 
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Low-Income housing is broken down based on building type. The two categories of residential low-income 

buildings being considered in this study are: 

 Single-Family including: 

o Single-Family Homes 

o Mobile Homes 

 Multi-Family including: 

o Multi-Family High-rises 

o 2-4 Unit Buildings 

 

2.3 Assumptions 

Due to the difficulty of capturing all necessary data for this study, a number of assumptions had to be made to 

ensure a complete model of the State energy consumption. These assumptions are based on engineering principles 

and agreed upon algorithms that are currently employed in the State of Illinois to evaluate energy efficiency 

programs.  

 

Key Modeling Assumptions and Methodologies used for this study include: 

 The study used a randomized sample of the market to represent the public and low income sectors 

 All data points were assumed to be accurate and represent reliable data 

 Utility consumption data was available only from certain utilities and sometimes only for certain sectors. 

This data was used to extrapolate data for territories or sectors where data was not available. 

 Engineering principles and knowledge of the system’s age were used to model the various energy 

consuming systems of each facility in the sample 

 Buildings that did not provide data on certain systems, such as lighting, were modeled from other buildings 

of similar size/type 
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3.0  Data Collection 

Data was collected in three primary methods for the public sector: energy consuming system questionnaires, 

SEDAC energy assessment reports and EIA survey data. A number of DCEO partners were asked to complete 

questionnaires for the various facilities they were working with. In some cases, site visits were performed by the 

DCEO partners and information was completed by the DCEO partner, while in others the questionnaire was 

provided to facility personnel to complete. Only SEDAC energy assessment reports completed in the past 12 months 

were considered in the study. As the assessments were conducted within the last year, it is believed that the data in 

these reports is relevant and representative of the current state of energy consumption in the public sector. The data 

collection methods are further detailed in the following sections.  

 

Low-Income housing data was obtained from the 2009 EIA RECS as well as previous DCEO work. The 2009 EIA 

RECS is the latest version available. Additional data was collected via energy consuming system questionnaires 

completed by DCEO partners.  

 

Street lighting data was obtained from ComEd street lighting estimates as well as a 2008 study completed by the 

Illinois Coalition for Responsible Outdoor Lighting.  

 

3.1 Questionnaires 

DCEO Partners were able to collect 756 energy consumption questionnaires from the Public and Low-Income 

sectors. The 756 questionnaires were analyzed as part of the study and were broken down as follows: 

 Airports - 5 

 Community Colleges - 10 

 Correctional Facilities - 8 

 K-12 Schools - 109 

 Libraries - 16 

 Municipal Facilities - 157 

 Park District Facilities - 88 

 Police and Fire Stations - 132 

 Public Works Facilities - 83 

 Wastewater Treatment Facilities - 79 

 Low-Income – 69 

 

Each of the energy consumption questionnaires utilized in this study was reviewed by the ERC. The data was 

entered into a database to streamline the energy modeling process. A sample questionnaire can be found in Chapter 

9. 
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3.2 SEDAC Reports 

SEDAC provided 99 reports from the public sector energy assessments that they have conducted in the past 12 

months. The 99 reports analyzed as part of the study are broken down by facility groupings as follows: 

 Airports - 1 

 Community Colleges - 6 

 Correctional Facilities - 2 

 K-12 Schools - 51 

 Libraries - 4 

 Municipal Facilities - 18 

 Park District Facilities - 13 

 Police and Fire Stations - 3 

 Public Works Facilities – 1 

 

Each of the SEDAC reports utilized in this study was reviewed by the ERC and data similar to that requested in the 

questionnaire was extracted. The data was entered into a database to streamline the energy modeling processing. 

 

3.3 EIA Survey Data 

The EIA commercial and residential surveys were utilized for additional data for the low-income and medical 

sectors. The 191 EIA data sets analyzed as part of the study are broken down by the facility groupings as follows: 

 Low-Income - 90 

 Medical Facilities – 101 

 

3.4 DCEO State Energy Data 

DCEO provided data from a previous study performed in 2010 for low-income housing based on 2008 American 

Community Survey Census data. The study collected the number of low-income households in the state as defined 

by 150% of the poverty threshold.  The data from this study was utilized to develop the energy consumption 

breakdown for low-income housing. The data utilized to complete this can be seen in Chapter 9. The energy 

consumption breakdown for low-income housing is shown below.  

 

Table 12. Illinois Low-Income Household Energy Consumption by Utility 

Utility Electricity (kWh) Natural Gas (Therms) 

ComEd 4,871,153,658 --- 

Ameren 2,550,386,970 138,878,793 

Nicor --- 328,730,741 

North Shore/Peoples Gas --- 278,183,452 
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3.5 Utility State Energy Data 

ComEd Electric, Ameren Electric, Ameren Gas, and North Shore/Peoples Gas companies performed a query of their 

database and provided the ERC with the number of accounts and total annual electricity and natural gas 

consumption by public sector customer type. The data provided is summarized in Chapter 9. This data was utilized 

to establish total Public and Low-Income facility energy consumption in Chapter 4 of this report.  
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4.0  Population Calculations 

ComEd, Ameren, and North Shore/Peoples Gas provided data for the electrical energy and natural gas consumption 

within their service territories in Illinois. The total energy consumption for the Illinois Public Sector was 

extrapolated from this data. Details on how this was performed are available in Chapter 9. The results of these 

calculations can be seen below for the Illinois public and low-income sectors. 

 

Table 13. Public Sector Electrical Energy Consumption 

Sector Consumption (kWh) 

Airports 401,605,846 

Community Colleges 317,116,345 

Correctional Facilities 212,529,534 

K-12 Schools 2,299,923,920 

Libraries 190,382,348 

Medical 334,845,843 

Municipal 4,722,133,667 

Park District 682,363,963 

Police/Fire Stations 175,574,586 

Public Works 121,283,533 

State Universities 890,646,900 

Street Lighting 1,103,687,199 

Wastewater Treatment Plants 1,325,230,329 

Total 12,777,324,014 
 

Figure 13. Public Sector Total Electric Energy (kWh) Consumption Within the State by Sector 

 

Total Consumption: 12,777,324,014 kWh 
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Table 14. Public Sector Natural Gas Consumption 

Sector Consumption (Therms) 

Airports 13,128,022 

Community Colleges 14,672,876 

Correctional Facilities 20,255,015 

K-12 Schools 123,781,076 

Libraries 7,490,036 

Medical 19,117,605 

Municipal 166,611,179 

Park District 35,391,945 

Police/Fire Stations 6,486,423 

Public Works 5,542,403 

State Universities 91,675,836 

Street Lighting --- 

Wastewater Treatment Plants 52,439,504 

Total 556,591,920 
 

Figure 14. Public Sector Total Natural Gas (Therms) Consumption Within the State by Sector 

 

Total Consumption: 556,591,920 Therms 

 

Table 15. Low-Income Electrical Energy and Natural Gas Consumption 

Sector Electricity (kWh) Natural Gas (Therms) 

Single-Family 3,550,296,496 356,770,428 

Multi-Family 3,871,244,132 389,022,558 

Total 7,421,540,628 745,792,986 
 

A further breakdown of these results for each utility service area can be seen in Chapter 9. 
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5.0  Energy Efficiency Potential Model 

A Microsoft Excel modeling system was developed to meet the needs of this study. All calculations, assumptions, 

and algorithms to estimate energy efficiency potential are based on the Illinois TRM where possible. For measures 

outside the TRM, best-practice engineering assumptions were made. This modeling system provided results from 

which feasible energy efficiency reduction can be determined.  

 

A questionnaire was developed by the ERC to capture all facility specific data necessary to complete this study. The 

questionnaire requested data on: 

 Demographic data on age, size, usage breakdown, and operating hours of the facility 

 Annual energy consumption data 

 HVAC system information such as size, number, efficiency and age of units 

 Behavioral data on maintenance practices, temperature set points, and control systems in place 

 Lighting system information such as number and type of lamps 

 Appliance data 

 Domestic hot water data such as size, number, efficiency and age of units as well as whether the facility 

utilized low flow fixtures 

 Building envelope data 

 Data on motors used in the facility 

 Any energy efficiency measures that have been implemented in the past 5 years 

 

Facility specific data has been used and analyzed to estimate the energy usage via a bottom-up approach. Each 

system in each facility was modeled based on TRM and engineering assumptions based on data collected. Hours of 

use were adjusted until the total energy consumption was within a reasonable range of the actual energy 

consumption of the facility. The energy reduction potentials for a list of measures were then modeled based on this 

calculated energy consumption for each facility. The measures include heating, cooling, indoor lighting, exit signs, 

outdoor lighting, appliances, domestic hot water, behavioral, building envelope, and other measures. A full list of 

measures can be seen in Chapter 9. The technical potential was considered to be the energy reduction potential 

possible by upgrading the system to the most efficient version available on the market without considering costs. 

 

The TRC was then calculated for each measure utilizing appropriate lifetimes and costs based on the number and 

size of systems required in a given market sector. In some cases a number of levels of a given measure were 

considered for each system (e.g. upgrading an old boiler to 96% efficient condensing unit, 90% efficient unit, 85% 

efficient unit, or a simple tune-up). In this case, the measure providing the highest energy reduction potential that 

still passed the TRC was considered as part of the economic potential.  

 

The chart below outlines these steps based on a boiler system example: 

 



DCEO – Energy Efficiency Potential Study    July 24, 2013 

 

Energy Resources Center    35 
   

Table 16. Public Sector Energy Reduction Potential Analysis Example Steps 

Calculate Energy 
Consumption 

Calculate Energy Reduction Potential 
for Multiple Measure Levels 

Calculate Technical Energy 
Reduction Potential 

Calculate Economic Energy 
Reduction Potential 

Match energy consumption 
of the system based on a 
facility reporting that it has 
one 500,000 btu/hr input 
boiler that is 78% efficient 
to the facility’s reported 
annual consumption 

Calculate energy reduction potential 
for multiple levels of upgrades: 

 96% efficient condensing 
boiler 

 90% efficient boiler 
 85% efficient boiler 
 Tuning up existing boiler 

The energy reduction calculated 
for upgrading to the 96% 
efficient condensing boiler is 
the technical potential 

The TRC was calculated for 
each measure level. Then 
the measure with the highest 
energy reduction that still 
passes the TRC was 
considered economic 

 

Note: Achievable Potential (Maximum and Program) were based on measure incentive rates, potential market size, 

budget caps, measure lifetime, and measure adoption curves based on retrofit and end of life achievability. Market 

barriers were taken into account to develop adoption curves and the adoption rates vary based on level of 

incremental cost incentivized. Achievable potentials are further discussed in Chapter 7. 
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6.0  Model Results 

Results from the energy efficiency potential model detailed in this chapter include all measures for each facility 

grouping. A portion of these reduce electric energy consumption while others potentially reduce the natural gas 

consumption. The results are extrapolated to the total population of a given facility grouping to obtain the total 

potential energy efficiency in the state.  

 

6.1 Public Sector 

Results for the public sector energy efficiency potential are detailed in the following sections. Discussion of the 

recommendations stemming from the results can be found in Chapter 8. 

 

To generalize the modeled energy savings to the population, the sum of the facility savings for all the surveyed 

facilities in each sector was calculated. This was then extrapolated to the market based on the energy consumption of 

the sector and the total reported energy consumption of the facilities surveyed in each sector. 

 

6.1.1  Airports 

The following figures represent the determined energy consumption by system breakdown for airports.  

 

Figure 15. Airport Total Electric Energy (kWh) Consumption Within the State 

 

Total Consumption: 401,605,846 kWh 
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Figure 16. Airport Total Natural Gas (Therms) Consumption Within the State 

 

Total Consumption: 13,128,022 Therms 

 

The following table and graph, in their respective order, denote the percent savings for the technical and economic 

reduction potential, and show the total savings potential for each compared to the total consumption determined for 

airports. 

 

Table 17. Airport Technical and Economic Potential Percentages 

 
Total 

Consumption 
Technical 

Technical 
Potential 

Economic 
Economic 
Potential 

Electric 401,605,846 17.2% 69,264,186 14.0% 56,226,930 

Natural Gas 13,128,022 21.5% 2,824,015 21.4% 2,810,477 
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Figure 17. Airports Total Consumption and Savings Potential 

 

 

The following figures represent the technical energy reduction breakdown by measure for airports. 

 

Figure 18. Airport Electric Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 69,264,186 kWh 
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Figure 19. Airport natural Gas Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 2,824,015 Therms 

 

The following figures represent the economic energy reduction breakdown by measure for airports. 

 

Figure 20. Airport Economic Electrical Reduction Potential Breakdown 

 

Total Reduction Potential: 56,226,930 kWh 
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Figure 21. Airport Economic Natural Gas Reduction Potential Breakdown 

 

Total Reduction Potential: 2,810,477 Therms 

 

Considerations and Recommendations for Airports: 

The reduction potential for airports is characterized by advanced indoor lighting technologies, such as LEDs or 

Induction lighting, due to the high hours of use of the sector. Other potential, on the electric side, can be found in 

HVAC motors used for ventilation and, on the natural gas side, in improved space heating technologies. Due to the 

high level of automation and controls present in airports, behavioral waste for both heating and cooling is already 

kept at a minimum. 

 

At the time of this study, advanced lighting technology is limited for runway lighting. As such, the economic 

potential for runway lights was not considered. 
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6.1.2 Community Colleges 

The following figures represent the determined energy consumption by system breakdown for community colleges.  

 

Figure 22. Community College Total Electric Energy Consumption Within the State 

 

Total Consumption: 317,116,345 kWh 

 

Figure 23. Community College Total Natural Gas Consumption Within the State 

 

Total Consumption: 14,672,876 Therms 

 

The following table and graph, in their respective order, denote the percent savings for the technical and economic 

reduction potential, and show the total savings potential for each compared to the total consumption determined for 

community colleges. 
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Table 18. Community Colleges Technical and Economic Potential Percentages 

 
Total 

Consumption 
Technical 

Technical 
Potential 

Economic 
Economic 
Potential 

Electric 317,116,345 37.0% 117,292,265 22.2% 70,326,126 

Natural Gas 14,672,876 29.1% 4,267,486 27.1% 3,974,752 
 

Figure 24. Community Colleges Total Consumption and Savings Potential 

 

 

The following figures represent the technical energy reduction breakdown by measure for community colleges. 

 

Figure 25. Community College Electric Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 117,292,265 kWH 
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Figure 26. Community College Natural Gas Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 4,267,486 Therms 

 

The following figures represent the economic energy reduction breakdown by measure for community college. 

 

Figure 27. Community College Economic Electrical Reduction Potential Breakdown 

 

Total Reduction Potential: 70,326,126 kWh 
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Figure 28. Community College Economic Natural Gas Reduction Potential Breakdown 

 

Total Reduction Potential: 3,974,752 Therms 

 

Considerations and Recommendations for Community Colleges: 

On the electric side, cooling has the largest energy reduction potential, accounting for over 50% of the savings 

despite representing only about 25% of the electricity consumption. When combined with the potential for motors 

used in ventilation that are related to HVAC use, the potential is even higher. This is due to many community 

colleges having a centralized chilled water system supplemented by peripheral rooftop/packaged units that were 

installed during expansions/additions of the campus at different points in time. Ensuring that such a system can meet 

the demands of the campus, with very different cooling requirements throughout the facility is difficult and 

inefficient. Systems could be centralized, upgraded with more efficient technologies and downsized as the result of a 

facility-wide re-design.  

 

Indoor and outdoor lighting represent another opportunity that should be addressed by offering incentives on 

advanced lighting technologies, but also on a whole facility lighting re-design that takes advantage of the latest 

automation controls coupled with energy efficient fixtures and, in common areas, with dimmable fixtures. 

 

On the gas side, both consumption and potential are dominated by space heating. Similar to cooling systems, 

centralized hydronic boilers are supplemented by less efficient rooftop/packaged units. A whole building re-design 

approach with centralized efficient technology and improved automation could harness the technological and 

behavioral waste currently present in the market. 
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6.1.3 Correctional Facilities 

The following figures represent the determined energy consumption by system breakdown for correctional facilities.  

 

Figure 29. Correctional Facility Total Electric Energy Consumption Within the State 

 

Total Consumption: 212,529,534 kWh 

 

Figure 30. Correctional Facility Total Natural Gas Energy Consumption Within the State 

 

Total Consumption: 20,255,015 Therms 

 

The following table and graph, in their respective order, denote the percent savings for the technical and economic 

reduction potential, and show the total savings potential for each compared to the total consumption determined for 

correctional facilities. 
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Table 19. Correctional Facilities Technical and Economic Potential Percentages 

 
Total 

Consumption 
Technical 

Technical 
Potential 

Economic 
Economic 
Potential 

Electric 212,529,534 31.4% 66,636,466 27.9% 59,261,115 

Natural Gas 20,255,015 28.9% 5,854,126 27.6% 5,583,938 
 

Figure 31. Correctional Facilities Total Consumption and Savings Potential 

 

 

The following figures represent the technical energy reduction breakdown by measure for correctional facilities. 

 

Figure 32. Correctional Facility Electric Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 66,636,466 kWh 
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Figure 33. Correctional Facility Natural Gas Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 5,854,126 Therms 

 

The following figures represent the economic energy reduction breakdown by measure for correctional facilities. 

 

Figure 34. Correctional Facility Electric Energy Economic Reduction Potential Breakdown 

 

Total Reduction Potential: 59,261,115 kWh 
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Figure 35. Correctional Facility Natural Gas Energy Economic Reduction Potential Breakdown 

 

Total Reduction Potential: 5,583,938 Therms 

 

Considerations and Recommendations for Correctional Facilities: 

The sector presents potential for cooling and indoor lighting measures, but the sector also contains a large outdoor 

lighting potential. For security reasons, there are special lighting requirements for outdoor spaces and this reduction 

potential should be targeted with a specific advanced outdoor lighting program. 

 

Correctional facilities also present large indoor spaces lit 24/7. Due to the higher use, these spaces can cost 

effectively implement the most advanced lighting technologies and it is recommended to target those with 

breakthrough technologies such as linear LED fixtures or interior induction fixtures to capture that energy reduction 

potential. 

 

On the gas side, both consumption and potential are dominated by space heating. Large, centralized steam boilers 

tend to dominate the market. Many of these are old centralized systems that have natural gas boilers that were 

converted from coal over 20 years ago. The energy reduction potential should be addressed by boiler upgrades, such 

as more efficient burners or advanced controls with oxygen trim controls, and proper maintenance practices, such as 

regular tune-ups and continuous steam trap survey and repair. Behavioral waste is also significant, with over 

400,000 Therms of potential.  
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6.1.4 K-12 Schools 

The following figures represent the determined energy consumption by system breakdown for K-12 Schools.  

 

Figure 36. K-12 Total Electric Energy Consumption Within the State 

 

Total Consumption: 2,299,923,920 kWh 

 

Figure 37. K-12 Total Natural Gas Energy Consumption Within the State 

 

Total Consumption: 123,781,076 Therms 

 

The following table and graph, in their respective order, denote the percent savings for the technical and economic 

reduction potential, and show the total savings potential for each compared to the total consumption determined for 

K-12 schools. 
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Table 20. K-12 Schools Technical and Economic Potential Percentages 

 
Total 

Consumption 
Technical 

Technical 
Potential 

Economic 
Economic 
Potential 

Electric 2,299,923,920 49.5% 1,139,104,985 36.5% 838,453,215 

Natural Gas 123,781,076 28.7% 35,490,301 23.3% 28,860,008 
 

Figure 38. K-12 Schools Total Consumption and Savings Potential 

 

 

The following figures represent the technical energy reduction breakdown by measure for K-12 schools. 

 

Figure 39. K-12 Electric Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 1,122,212,388 kWh 
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Figure 40. K-12 Natural Gas Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 34,428,058 Therms 

 

The following figures represent the economic energy reduction breakdown by measure for K-12 schools. 

 

Figure 41. K-12 Electric Energy Economic Reduction Potential Breakdown 

 

Total Reduction Potential: 830,620,177 kWh 
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Figure 42. K-12 Natural Gas Energy Economic Reduction Potential Breakdown 

 

Total Reduction Potential: 28,944,948 Therms 

 

Considerations and Recommendations for K-12 Schools: 

The sector presents potential for both indoor lighting and cooling. Current and previous incentives were focused 

heavily on T12 to T8 retrofit, resulting in a 78% saturation rate of T8 lamps. There is still an opportunity to install 

reduced wattage (also called High Performance) T8 lamps in place of the current standard T8 lamps. This represents 

an extremely cost effective energy efficient measure since the retrofit requires replacement of lamps rather than 

fixtures (ballasts are shared between standard T8s and reduced wattage T8s). There is also opportunity for advanced 

lighting in high bay applications, such as gymnasium, common areas, and pools. These areas, due to incentives 

specifically targeted at new fluorescent lamps, already show a growing market penetration of efficient fluorescent 

T5 lamps. Additionally, a large portion of lighting in K-12 schools is not yet controlled by occupancy sensors.  

 

On the cooling side, aging equipment can be retrofitted with newer centralized systems to capture the huge savings 

potential, and care should be taken to ensure that proper automation controls are in place and energy waste is kept to 

a minimum. DCEO is currently administering a program called "Lights for Learning,” targeted at educating children 

on energy efficiency. While the positive behavioral effects stemming from programs of this nature could not be 

captured in this study, it is very likely that influence at this early stage of life could improve adoption of cutting edge 

efficient technologies and behavioral practices aimed at environment and energy conservation. It would be very 

difficult to evaluate these effects during the lifetime of children who were educated on energy efficiency and 

conservation, but the apparent lack of immediate energy savings should not stop these long-term initiatives. 

 

On the gas side, space heating represents 75% of the consumption, with appliances (including cafeterias) 

representing only a small portion of the energy use. Most of the potential can be found in space heating equipment 
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upgrades and maintenance, together with a behavioral component related to energy waste in unoccupied spaces / 

times of the day. Automated controls could help reduce this behavioral waste. 

 

6.1.5 Libraries  

The following figures represent the determined energy consumption by system breakdown for libraries.  

 

Figure 43. Libraries Total Electric Energy Consumption Within the State 

 

Total Consumption: 190,382,348 kWh 

 

Figure 44. Libraries Total Natural Gas Energy Consumption Within the State 

 

Total Reduction Potential: 7,490,036 Therms 
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The following table and graph, in their respective order, denote the percent savings for the technical and economic 

reduction potential, and show the total savings potential for each compared to the total consumption determined for 

libraries. 

 

Table 21. Library Technical and Economic Potential Percentages 

 
Total 

Consumption 
Technical 

Technical 
Potential 

Economic 
Economic 
Potential 

Electric 190,382,348 54.1% 102,969,721 30.2% 57,441,122 

Natural Gas 7,490,036 24.1% 1,805,095 13.2% 989,731 
 

Figure 45. Libraries Total Consumption and Savings Potential 
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The following figures represent the technical energy reduction breakdown by measure for libraries. 

 

Figure 46. Libraries Electric Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 102,969,721 kWh 

  

Figure 47. Libraries Natural Gas Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 1,805,095 Therms 
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The following figures represent the economic energy reduction breakdown by measure for libraries. 

 

Figure 48. Libraries Electric Energy Economic Reduction Potential Breakdown 

 

Total Reduction Potential: 57,441,122 kWh 

 

Figure 49. Libraries Natural Gas Energy Economic Reduction Potential Breakdown 

  

Total Reduction Potential: 989,731 Therms 

 

Considerations and Recommendations for Libraries: 

Libraries show potential in energy reduction mostly in indoor lighting and cooling. Advanced lighting technologies 

such as LEDs and induction lighting could be used to harness the savings potential, even in sometimes-neglected 

areas such as task lighting. Automated controls and occupancy sensors show great potential and could be coupled 
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with dimmable fixtures to further reduce the energy consumption. On the cooling side, aging equipment can be 

retrofitted with newer centralized systems to capture the savings potential. 

 

On the gas side, consumption and potential are dominated by space heating applications. Equipment upgrades are 

necessary to reduce consumption in the sector. 

 

For both cooling and heating, it should be noted that behavioral waste in libraries represents a significant portion of 

the energy potential. This study showed that even when programmable thermostats were installed, temperatures 

were not always set-back at night or during unoccupied times, generating waste consumption that is not related to 

the preservation of books in the library. To leverage the opportunity to upgrade a piece of equipment, either by 

retrofitting existing equipment or in end of life replacements, there should always be an education component 

towards energy conservation. The combination of equipment upgrade (with advanced controls) and education 

towards energy conservation is key to harness the potential in this sector. Evaluations could easily miss the 

behavioral portion of the savings, but that shouldn't discourage vital and necessary educational initiatives. 

 

6.1.6 Medical Facilities 

The following figures represent the determined energy consumption by system breakdown for medical facilities.  

 

Figure 50. Medical Facilities Total Electric Energy Consumption Within the State 

 

Total Consumption: 334,845,843 kWh 
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Figure 51. Medical Facilities Total Natural Gas Energy Consumption Within the State 

 

Total Consumption: 19,117,605 Therms 

 

The following table and graph, in their respective order, denote the percent savings for the technical and economic 

reduction potential, and show the total savings potential for each compared to the total consumption determined for 

medical facilities. 

 

Table 22. Medical Technical and Economic Potential Percentages 
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Consumption 
Technical 

Technical 
Potential 

Economic 
Economic 
Potential 

Electric 334,845,843 41.1% 137,762,619 20.9% 70,064,930 

Natural Gas 19,117,605 25.3% 4,828,624 25.3% 4,828,624 
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Figure 52. Medical Total Consumption and Savings Potential 

 

 

The following figures represent the technical energy reduction breakdown by measure for medical facilities. 

 

Figure 53. Medical Facilities Electric Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 137,762,619 kWh 
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Figure 54. Medical Facilities Natural Gas Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 4,828,624 Therms 

 

The following figures represent the economic energy reduction breakdown by measure for medical facilities. 

 

Figure 55. Medical Facilities Electric Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 70,064,930 kWh 
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Figure 56. Medical Facilities Natural Gas Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 4,828,624 Therms 

 

Considerations and Recommendations for Medical Facilities: 

Data for Medical Facilities was not as robust as in other sectors therefore, the scope of the potential was narrowed to 

the systems that had available data. It should also be noted that medical facilities have special lighting, equipment 

and ventilation needs, making it difficult to judge where there is potential for energy savings. 

 

Nevertheless, indoor lighting can be upgraded using advanced lighting technologies, and cooling and ventilation 

requirements could be met with more efficient centralized equipment and more extensive best maintenance 

practices. Thanks to the higher use, medical facilities can cost effectively implement the most advanced lighting 

technologies and it is recommended to target those with breakthrough technology programs and measures, such as 

linear LED fixtures or interior induction fixtures to capture the energy reduction potential. 

 

On the gas side, space heating shows the highest potential. Large Air Handling Units (AHU) and large boilers 

dominate the market, and upgrading these custom designed packaged units is very difficult and expensive, but 

lifetime savings justify the investment. 

 

The sector is also a good candidate for Combined Heat and Power (CHP) applications, with 24/7 steady operations 

and constant need throughout the year of both heating and cooling power. The installation of absorption chillers 

would help to offset the summer peak demand and electric consumption while maintaining the efficiency of the CHP 

system to the maximum achievable level. Heating needs could be met by capturing the waste heat produced by the 

CHP system.  
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6.1.7 Municipal Facilities 

The following figures represent the determined energy consumption by system breakdown for municipal facilities.  

 

Figure 57. Municipal Facilities Total Electric Energy Consumption Within the State 

 

Total Consumption: 4,722,133,667 kWh 

 

 Figure 58. Municipal Facilities Total Natural Gas Energy Consumption Within the State 

 

Total Consumption: 166,611,179 Therms 

 

The following table and graph, in their respective order, denote the percent savings for the technical and economic 

reduction potential, and show the total savings potential for each compared to the total consumption determined for 

municipal facilities. 
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Table 23. Municipal Facilities Technical and Economic Potential Percentages 

 
Total 

Consumption 
Technical 

Technical 
Potential 

Economic 
Economic 
Potential 

Electric 4,722,133,667 30.9% 1,458,930,361 17.6% 831,174,017 

Natural Gas 166,611,179 25.4% 42,310,335 23.7% 39,461,949 
 

Figure 59. Municipal Facilities Total Consumption and Savings Potential 

 

 

The following figures represent the technical energy reduction breakdown by measure for municipal facilities. 

 

Figure 60. Municipal Facilities Electric Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 1,458,930,361 kWh 

 

0

20,000,000

40,000,000

60,000,000

80,000,000

100,000,000

120,000,000

140,000,000

160,000,000

180,000,000

0

500,000,000

1,000,000,000

1,500,000,000

2,000,000,000

2,500,000,000

3,000,000,000

3,500,000,000

4,000,000,000

4,500,000,000

5,000,000,000

Total Technical Ecomomic

N
at

u
ra

l G
as

 (
T

h
er

m
s)

E
le

ct
ri

c 
(k

W
h

)

Electric

NG

Indoor 
Lighting, 

662,405,646

Outdoor 
Lighting, 

81,136,909

Cooling, 
365,440,091

Appliances, 
62,998,947

DHW, 
16,224,898

Motors, 
116,788,572

Behavioral, 
85,204,763

Building 
Envelope, 
44,894,232

Ventilation, 
23,836,303



DCEO – Energy Efficiency Potential Study    July 24, 2013 

 

Energy Resources Center    64 
   

Figure 61. Municipal Facilities Natural Gas Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 42,310,335 Therms 

 

The following figures represent the economic energy reduction breakdown by measure for municipal facilities. 

 

Figure 62. Municipal Facilities Electric Energy Economic Reduction Potential Breakdown 

 

Total Reduction Potential: 831,174,017 kWh 
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Figure 63. Municipal Facilities Natural Gas Energy Economic Reduction Potential Breakdown 

 

Total Reduction Potential: 39,461,949 Therms 

 

Considerations and Recommendations for Municipal Facilities: 

Municipalities show one of the most diverse energy reduction potential in the public sector, reflecting the diverse 

energy use of the sub-sector itself. The largest opportunity is indoor lighting, where there is still a very significant 

potential for reduced wattage T8 bulbs to retrofit standard T8 and T12 fixtures. Automated controls and occupancy 

sensors also show great potential and could be coupled with dimmable fixtures to further reduce the energy 

consumption. Advanced lighting fixtures such as LEDs and induction could be used on outdoor lighting 

applications. 

 

While there is limited potential for equipment upgrades on the cooling side, simple low-cost to no-cost behavioral 

changes such as temperature set-back at night and during unoccupied times and/or correct use of programmable 

thermostats should be implemented to capture extremely cost-effective energy savings. 

 

On the gas side, consumption and potential are dominated by space heating applications. Equipment upgrades are 

necessary to reduce consumption in the sector, but it should be noted that there is a strong component of behavioral 

waste accounting for 29% of the economic savings potential. This type of behavioral change is difficult to address 

through incentive programs. 
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6.1.8 Park District Facilities 

The following figures represent the determined energy consumption by system breakdown for park district facilities.  

 

Figure 64. Park District Total Electric Energy Consumption Within the State 

 

Total Consumption: 682,363,963 kWh 

 

Figure 65. Park District Total Natural Gas Energy Consumption Within the State 
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The following table and graph, in their respective order, denote the percent savings for the technical and economic 

reduction potential, and show the total savings potential for each compared to the total consumption determined for 

park district facilities. 

 

Table 24. Park District Technical and Economic Potential Percentages 

 
Total 

Consumption 
Technical 

Technical 
Potential 

Economic 
Economic 
Potential 

Electric 682,363,963 31.2% 212,599,405 18.7% 127,537,259 

Natural Gas 35,391,945 28.7% 10,170,627 20.4% 7,223,246 
 

Figure 66. Park Districts Total Consumption and Savings Potential 
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The following figures represent the technical energy reduction breakdown by measure for park district facilities. 

 

Figure 67. Park District Electric Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 212,599,405 kWh 

 

Figure 68. Park District Natural Gas Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 10,170,627 Therms 

 

 

 

 

 

Indoor 
Lighting, 

87,718,549

Outdoor 
Lighting, 

12,730,719

Cooling, 
62,686,902

Appliances, 
6,570,438

DHW, 
1,355,971

Motors, 
6,416,973

Behavioral, 
19,627,783

Building 
Envelope, 
12,047,645

Ventilation, 
3,444,425

Heating, 
5,546,039

Appliances, 
1,238,625

DHW, 638,537

Pools, 
1,351,844

Behavioral, 
933,212

Building 
Envelope, 

41,621

Ventilation, 
420,749



DCEO – Energy Efficiency Potential Study    July 24, 2013 

 

Energy Resources Center    69 
   

The following figures represent the economic energy reduction breakdown by measure for park district facilities. 

 

Figure 69. Park District Electric Energy Economic Reduction Potential Breakdown 

 

Total Reduction Potential: 127,537,259 kWh 

 

Figure 70. Park District Natural Gas Energy Economic Reduction Potential Breakdown 

 

Total Reduction Potential: 7,223,246 Therms 
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actually comes from combining cooling technological improvements with behavioral waste. It has been found that 

cooling demands are met with aging equipment and usage of inefficient equipment is further worsened by wasteful 

practices. Programmable thermostats, when installed, are not used properly to set-back temperatures during 

unoccupied hours. 

 

On the gas side, there is potential for energy efficient pool heaters and pool covers but the real energy potential is 

represented by inefficient boilers and behavioral wasted energy. Similarly to the cooling potential, programmable 

thermostats are not properly used to set-back temperatures during unoccupied hours. In this sub-sector behavioral 

waste is almost equal to technological savings potential. The combination of the two represents 80% of the 

economic potential.  

 

6.1.9 Police and Fire Stations 

The following figures represent the determined energy consumption by system breakdown for police and fire 

stations.  

 

Figure 71. Police and Fire Total Electric Energy Consumption Within the State 

 

Total Consumption: 175,574,586 kWh 
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Figure 72. Police and Fire Total Electric Natural Gas Consumption Within the State 

 

Total Consumption: 6,486,423 Therms 

 

The following table and graph, in their respective order, denote the percent savings for the technical and economic 

reduction potential, and show the total savings potential for each compared to the total consumption determined for 

police and fire stations. 

 

Table 25. Police and Fire Stations Technical and Economic Potential Percentages 
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Potential 

Economic 
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Potential 

Electric 175,574,586 33.5% 58,868,892 24.0% 42,105,388 

Natural Gas 6,486,423 19.8% 1,284,401 17.4% 1,127,613 
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Figure 73. Police and Fire Stations Total Consumption and Savings Potential 

 

 

The following figures represent the technical energy reduction breakdown by measure for police and fire stations. 

 

Figure 74. Police and Fire Electric Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 58,868,892 kWh 
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Figure 75. Police and Fire Electric Natural Gas Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 1,284,401 Therms 

 

The following figures represent the economic energy reduction breakdown by measure for police and fire stations. 

 

Figure 76. Police and Fire Electric Energy Economic Reduction Potential Breakdown 

 

Total Reduction Potential: 42,105,388 kWh 
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Figure 77. Police and Fire Electric Natural Gas Economic Reduction Potential Breakdown 

 

Total Reduction Potential: 1,127,613 Therms 

 

Considerations and Recommendations for Police and Fire Stations: 

The electric potential is dominated by cooling and behavioral waste related to cooling. The savings potential 

achievable through equipment upgrades is increased by the high hours of operation that characterize the sector. 

There is also potential for indoor lighting upgrades where, due to high hours of use, breakthrough lighting 

technologies such as linear LEDs can be used in place of linear fluorescent lights currently installed. Since at the 

time of the study the technology is not ready to be widely adopted by the market, the potential reflects the 

replacement of existing T12 fixtures and standard T8 lamps with reduced wattage T8 lamps. In this specific case, the 

equivalent LED technology would save an extra 40-47% with respect to reduced wattage T8 fixtures, thereby 

effectively doubling the indoor lighting savings potential. For outdoor applications, advanced lighting technologies 

such as LED or Induction can be used to capture and realize the savings. 

 

On the gas side, savings potential is once again dominated by space heating applications, particularly hydronic 

boilers. The behavioral waste portion is almost as important as the technological potential. Temperature setpoints are 

very aggressive (too hot for winter) and could be changed without sacrificing occupants' comfort. There is also an 

opportunity for more advanced controls, since facilities tend to be fully occupied only during normal business hours, 

and are only partially occupied at nighttime. This means that unoccupied space is heated and conditioned where not 

needed.  
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6.1.10 Public Works Facilities   

The following figures represent the determined energy consumption by system breakdown for public works 

facilities.  

 

Figure 78. Public Works Total Electric Energy Consumption Within the State 

 

Total Consumption: 121,283,533 kWh 

 

 

 

 

Figure 79. Public Works Total Natural Energy Consumption Within the State 
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The following table and graph, in their respective order, denote the percent savings for the technical and economic 

reduction potential, and show the total savings potential for each compared to the total consumption determined for 

public works facilities. 

 

Table 26. Public Works Facilities Technical and Economic Potential Percentages 

 
Total 

Consumption 
Technical 

Technical 
Potential 

Economic 
Economic 
Potential 

Electric 121,283,533 36.5% 44,229,462 15.6% 18,883,934 

Natural Gas 5,542,403 22.1% 1,226,848 14.8% 818,320 
 

Figure 80. Public Works Facilities Total Consumption and Savings Potential 
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The following figures represent the technical energy reduction breakdown by measure for public works facilities. 

 

Figure 81. Public Works Electric Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 44,229,462 kWh 

 

Figure 82. Public Works Natural Gas Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 1,226,848 Therms 
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The following figures represent the economic energy reduction breakdown by measure for public works facilities. 

 

Figure 83. Public Works Electric Energy Economic Reduction Potential Breakdown 

 

Total Reduction Potential: 18,883,934 kWh 

 

Figure 84. Public Works Natural Gas Energy Economic Reduction Potential Breakdown 

 

Total Reduction Potential: 818,320 Therms 

 

Considerations and Recommendations for Public Works Facilities: 

The economic potential is dominated by lighting applications, with 66% represented by indoor lighting and 10% by 

outdoor lighting. There is a lot of technical potential for cooling applications that could not be cost effectively 

captured with today's avoided costs scenarios. 
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On the gas side, most of the consumption and most of the savings potential is represented by space heating 

applications. About 33% of the economic potential for space heating applications can be captured by eliminating 

behavioral waste. This is caused by aggressive temperature set-points during occupied hours (too high in the winter 

and too low in the summer) and setback settings during unoccupied hours.  

 

6.1.11 State Universities 

The following figures represent the determined energy consumption by system breakdown for state universty 

facilities.  

 

Figure 85. State University Total Electric Energy Consumption Within the State 

 

Total Consumption: 890,646,900 kWh 
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Figure 86. State University Total Natural Energy Consumption Within the State 

 

Total Consumption: 91,675,836 Therms 

 

The following table and graph, in their respective order, denote the percent savings for the technical and economic 

reduction potential, and show the total savings potential for each compared to the total consumption determined for 

state university facilities. 

 

Table 27. State University Facilities Technical and Economic Potential Percentages 

 
Total 

Consumption 
Technical 

Technical 
Potential 

Economic 
Economic 
Potential 

Electric 890,646,900 37.6% 335,009,517 25.2% 224,600,328 

Natural Gas 91,675,836 22.2% 20,335,043 21.3% 19,544,831 
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Figure 87. State University Facilities Total Consumption and Savings Potential 

 

 

The following figures represent the technical energy reduction breakdown by measure for public works facilities. 

 

Figure 88. State University Electric Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 335,009,517 kWh 
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Figure 89. State University Natural Gas Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 20,335,043 Therms 

 

The following figures represent the economic energy reduction breakdown by measure for public works facilities. 

 

Figure 90.State University Electric Energy Economic Reduction Potential Breakdown 

 

Total Reduction Potential: 224,600,328 kWh 
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Figure 91. State University Natural Gas Energy Economic Reduction Potential Breakdown 

 

Total Reduction Potential: 19,544,831 Therms 

 

Considerations and Recommendations for State Universities: 

Indoor lighting accounts for the largest portion of technical potential, but falls to second place in terms of 

economically viable savings. The largest portion of economic potential is represented by cooling coupled with 

behavioral waste. Centralized chilled water systems and custom designed air handling units can be upgraded to 

improve the technological efficiency. Less efficient rooftop units, installed during campus expansions or additions, 

can be retired and incorporated in a newly designed cooling system that takes into account the actual usage of each 

building throughout the campus. Maintenance and operations can be dramatically improved by utilizing advanced 

controls such as demand control ventilation in place of problematic pneumatic control systems, still widely 

employed in this sub-sector. Lighting fixtures and lamps in dorms and other residential-type buildings can be 

upgraded to CFLs and reduced wattage T8s in common areas, while academic and office buildings on campus 

mainly show potential for linear fluorescent upgrades. 

 

Instead of simply swapping existing technologies with newer, more efficient technologies, a whole building redesign 

should be used to maximize the savings potential and decrease cooling needs and over-lighting.  

 

On the gas side, most of the potential is represented by space heating technologies. Maintenance personnel currently 

enforce temperature setbacks, but a more comprehensive behavioral waste study should be conducted to estimate 

behavioral savings.  Due to the complex and diverse nature of the buildings in a University campus, data required to 

estimate behavioral savings was missing in this study. 

 

The sector is also a good candidate for Combined Heat and Power (CHP) applications, with high hours of steady 

operations and constant need throughout the majority of the year of both heating and cooling power. The installation 
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of absorption chillers would help to offset the summer peak demand and electric consumption while maintaining the 

efficiency of the CHP system to the maximum achievable level. Heating needs could be met by capturing the waste 

heat produced by the CHP system.  

 

6.1.12 Street Lighting 

The following table and graph, in their respective order, denote the percent savings for the technical and economic 

reduction potential, and show the total savings potential for each compared to the total consumption determined for 

street lighting. 

 

Table 28. Street Lighting Technical and Economic Potential Percentages 

 
Total 

Consumption 
Technical 

Technical 
Potential 

Economic 
Economic 
Potential 

Electric 1,103,687,199 55.7% 614,633,957 55.7% 614,633,957 

Natural Gas N/A N/A N/A N/A N/A 
 

Figure 92. Street Lighting Total Consumption and Savings Potential 

 

 

Considerations and Recommendations for Street Lighting: 

This analysis shows a very significant potential for advanced street lighting applications. It is estimated that there 

are about 1,000,000 fixtures in Illinois, of which about 25% are Utility owned and 75% municipality owned. The 

sector uses over 1,100 GWh and there is potential to half that consumption while improving light quality and 

consequently safety of the streets (using white light, which has better Color Rendering Index (CRI) than the current 

yellow street lighting). 

 

Viable technologies are both LEDs and Induction fixtures. Both will improve light quality, reduce consumption and 

dramatically decrease maintenance costs. Whether solid state lighting or Induction lighting is chosen, a full scale test 
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of the new fixtures should be performed before expanding the project to the whole community. A number of 

applications have already been funded by DCEO thanks to specific incentives targeted at outdoor lighting 

applications, and the experience stemming from these projects should be used in designing a successful program that 

can capture this very significant savings potential. 

 

6.1.13 Waste Water Treatment Facilities 

The following figures represent the determined energy consumption by system breakdown for waste water treatment 

facilities.  

 

Figure 93. Waste Water Treatment Facilities Total Electric Energy Consumption Within the State 

 

Total Consumption: 1,325,230,329 kWh 
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Figure 94. Waste Water Treatment Facilities Total Natural Gas Energy Consumption Within the State 

 

Total Consumption: 52,439,504 Therms 

 

The following table and graph, in their respective order, denote the percent savings for the technical and economic 

reduction potential, and show the total savings potential for each compared to the total consumption determined for 

waste water treatment facilities. 

 

Table 29. Waste Water Treatment Facilities Technical and Economic Potential Percentages 

 
Total 

Consumption 
Technical 

Technical 
Potential 

Economic 
Economic 
Potential 

Electric 1,325,230,329 32.7% 433,065,504 26.1% 345,891,987 

Natural Gas 52,439,504 18.9% 9,890,217 16.0% 8,392,498 
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Figure 95. Waste Water Treatment Facilities Total Consumption and Savings Potential 

 

 

The following figures represent the technical energy reduction breakdown by measure for waste water treatment 

facilities. 

 

Figure 96. Waste Water Treatment Facilities Electric Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 433,065,504 kWh 
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Figure 97. Waste Water Treatment Facilities Natural Gas Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 9,890,217 Therms 

 

The following figures represent the economic energy reduction breakdown by measure for waste water treatment 

facilities. 

 

Figure 98. Waste Water Treatment Facilities Electric Energy Economic Reduction Potential Breakdown 

 

Total Reduction Potential: 345,891,987 kWh 
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Figure 99. Waste Water Treatment Facilities Natural Gas Energy Economic Reduction Potential Breakdown 

 

Total Reduction Potential: 8,392,498 Therms 

 

Considerations and Recommendations for Waste Water Treatment Facilities: 

Motors represent 90% of energy consumption of Waste Water Treatment facilities. This is very different from any 

other public sector sub-group that was identified in this study. There is definitely potential to upgrade motors with 

newer, NEMA premium efficiency units, but these savings are difficult to accrue because maintenance and operation 

personnel prefer to refurbish old, well known motors rather than replacing them with new units. Some facilities are 

taking the lead in energy efficiency and are achieving very significant results. In particular, the area of economic 

potential dubbed "process related" refers to improvements mainly to the aeration process that could help reduce or 

sometimes replace the load on these motors. The combination of technologies such as turbo blowers, advanced 

Dissolved Oxygen (DO) controls and ultra-fine bubble diffusers can reduce the facility consumption by 50%. Each 

facility is different and has different needs and optimization strategies, but extensive case studies conducted by EPA 

suggest that at least 46% of the savings potential could be captured by these custom-type process upgrades. A 

holistic approach on the Waste Water Treatment process is necessary to identify and address the savings 

opportunities. Indoor and outdoor lighting, in this sector, represent a small fraction of the potential savings. 

 

On the gas side, consumption and potential are dominated by process heating and space heating, while other 

process-related uses represent about 30% of the energy consumption. One way to reduce gas consumption destined 

to heating applications is the installation of a CHP system. Waste Water Treatment plants have a constant need 

throughout the year for both electricity and process heating, and both needs could be met by the on-site production 

of electricity and thermal energy that would otherwise be wasted in the atmosphere. Several Waste Water Treatment 

facilities have already implemented CHP systems, oftentimes co-firing natural gas with biogas produced on-site. 

There are techniques and technologies that can increase the production of biogas and can improve the sludge 
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processing capabilities of the Waste Water Treatment plant, and those technologies could be coupled with the 

installation of a CHP system to further reduce natural gas consumption. 

 

6.2 Low-Income 

Results for the low-income sector energy efficiency potential analysis are detailed in the following sections. Results 

stem from review of energy consuming system questionnaires, RECS and provided data on the energy reduction 

potential of low-income housing. 

 

Discussion of the results and recommendations stemming from the results can be found in Chapter 8. 

 

6.2.1 Low-Income Single-Family 

The following figures represent the determined energy consumption by system breakdown for low-income single 

family homes.  

 

Figure 100. Low-Income Single Family Total Electric Energy Consumption Within the State 

 

Total Consumption: 3,550,296,496 kWh 
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Figure 101. Low-Income Single Family Total Natural Gas Energy Consumption Within the State 

 

Total Consumption: 356,770,428 Therms 

 

The following table and graph, in their respective order, denote the percent savings for the technical and economic 

reduction potential, and show the total savings potential for each compared to the total consumption determined for 

low-income single family homes. 

 

Table 30. Low-Income Single Family Technical and Economic Potential Percentages 

 
Total 

Consumption 
Technical 

Technical 
Potential 

Economic 
Economic 
Potential 

Electric 3,550,296,496 34.8% 1,235,536,962 14.3% 507,021,506 

Natural Gas 356,770,428 27.8% 99,269,235 20.1% 71,561,067 
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Figure 102. Low-Income Single Family Total Consumption and Savings Potential 

 

 

The following figures represent the technical energy reduction breakdown by measure for low-income single family 

homes. 

 

Figure 103. Low-Income Single Family Electric Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 1,235,536,962 kWh 
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Figure 104. Low-Income Single Family Natural Gas Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 99,269,235 Therms 

 

The following figures represent the economic energy reduction breakdown by measure for low-income single family 

homes. 

 

Figure 105. Low-income Single Family Economic Electrical Reduction Potential Breakdown 

 

Total Reduction Potential: 507,021,506 kWh 
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Figure 106. Low-Income Single Family Economic Natural Gas Reduction Potential Breakdown 

 

Total Reduction Potential: 71,561,067 Therms 

 

Considerations and Recommendations for Low-Income Single-Family Households: 

The Low Income sector is currently served by DCEO by Direct Install whole building programs aimed not only at 

reducing energy consumption, but also improving lifestyle and comfort of financially distressed families and, in 

those cases where the family is paying for their bills, alleviate the financial burden by lowering the utility bills. 

It should be noted that financial incentives do not work in the same way as in other sectors, because it is common for 

these families to not be the primary payee for the energy bills, or pay only a fixed amount for their energy needs. 

This poses a challenge to capture behavioral waste (and also technological potential), because non-financial benefits 

such as environmental concerns and quality of life have to be used to induce a change in behavior. 

 

Lighting shows the largest economic potential, with the CFL bulb on top of the list of cost effective energy 

measures. 

 

On the gas side, behavioral waste and space heating, usually met through forced air furnaces, represent the 

economically viable potential. 

 

It should be noted that cost effectiveness requirements do not apply to the Low Income sector. 
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6.2.2 Low-Income Multi-Family 

The following figures represent the determined energy consumption by system breakdown for low-income 

multifamily homes.  

 

Figure 107. Low-Income Multifamily Total Electric Energy Consumption Within the State 

 

Total Consumption: 3,871,244,132 kWh 

  

Figure 108. Low-Income Multifamily Total Natural Gas Energy Consumption Within the State 

 

Total Consumption: 389,022,558 Therms 
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The following table and graph, in their respective order, denote the percent savings for the technical and economic 

reduction potential, and show the total savings potential for each compared to the total consumption determined for 

low-income multifamily homes. 

 

Table 31. Low-Income Multifamily Technical and Economic Potential Percentages 

 
Total 

Consumption 
Technical 

Technical 
Potential 

Economic 
Economic 
Potential 

Electric 3,871,244,132 41.2% 1,594,570,040 22.3% 864,610,858 

Natural Gas 389,022,558 45.6% 177,574,632 38.4% 149,514,831 
 

Figure 109. Low-Income Multifamily Total Consumption and Savings Potential 
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The following figures represent the technical energy reduction breakdown by measure for low-income multifamily 

homes. 

 

Figure 110. Low-Income Multifamily Electric Energy Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 1,571,554,489 kWh 

 

Figure 111. Low-Income Multifamily Natural Gas Technical Reduction Potential Breakdown 

 

Total Reduction Potential: 171,020,582 Therms 
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The following figures represent the economic energy reduction breakdown by measure for low-income multifamily 

homes. 

 

Figure 112. Low-Income Multifamily Economic Electrical Reduction Potential Breakdown 

 

Total Reduction Potential: 864,610,858 kWh 

 

Figure 113. Low-Income Multifamily Economic Natural Gas Reduction Potential Breakdown 

 

Total Reduction Potential: 149,514,831 Therms 

 

Considerations and Recommendations for Low-Income Multi-family Households: 

Similar considerations to the Single-Family Low-Income sub-sector apply to the Multi-Family sub-sector. In 

particular, financial incentives are not the best motivator due to residents often not paying for their utility bills, and 
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therefore direct install programs are the best energy efficiency delivery method. Indoor lighting shows the highest 

economic potential, with the CFL for living units and reduced wattage T8s for common areas being the two most 

cost-effective measures. Mostly through-the-wall or window units, with lower efficiencies than rooftop units or 

chilled water centralized systems, meet the cooling requirements of the Low-Income Multi-Family sector. 

 

On the gas side, space heating applications, mainly boilers, coupled with behavioral waste represent almost 75% of 

the savings potential. Once again educational initiatives on energy efficiency and energy conservation could help to 

cost-effectively capture some of the savings potential related to behavior, but significant financial resources would 

be required to capture the potential savings from boilers. 

 

6.3 Statistical Analysis 

When performing a study of this type, a statistically significant sample size is important to being able to generalize 

the sample results to the population as a whole. A smaller sample size will lead to a lower statistical significance, 

which in turn will produce a larger margin of error. The margin of error can be calculated from the sample size and 

total facility count discussed in Chapter 4. All calculations are based on a 90% confidence level. The calculations do 

not take into account any errors that may arise from assumptions on energy efficiency that were necessary to 

complete this study. The following table shows the results of the calculations for the Public Sector. 

 

Table 32. Public Sector Margin of Error Summary 

Facility Type Margin of Error +/- %* 

Airports 3% 

Community Colleges 13% 

Correctional Facilities 18% 

K-12 Schools 5% 

Libraries 14% 

Medical Facilities 5% 

Municipal Facilities 5% 

Park District Facilities 6% 

Police & Fire Stations 5% 

Public Works Facilities 5% 

State Universities 10% 

Street Lighting --- 

Wastewater Treatment Facilities 6% 
*The margin of error calculated for this study is based on a 90% confidence level. The error is only representative of error stemming from 

randomized sample counts and does not represent any error that may arise from assumptions made during the energy modeling process. 
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The following table shows the results of the margin of error calculations for low-income housings. 

Table 33.  Low-Income Sector Margin of Error Summary 

Facility Type Margin of Error +/- %* 

Single-Family 9% 

Multi-Family 6% 
*The margin of error calculated for this study is based on a 90% confidence level. The error is only representative of error stemming from 

randomized sample counts and does not represent any error that may arise from assumptions made during the energy modeling process. 

 

The margin of error is given as a percent plus/minus. This can be interpreted as meaning that any results for a certain 

grouping will fall within a range comprised between the lower and upper limits as shown in the tables above. For 

instance, the model results show that K-12 schools can economically reduce their annual electric consumption by 

353,207,695 kWh of electricity by implementing all lighting measures considered in this study. This modeled 

electric consumptions savings is subject to a +/- 5% margin of error so we can say with a 90% confidence level that 

the actual electric reduction potential from implementing all economic lighting measures will fall between 

335,547,310 and 370,868,079 kWh. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DCEO – Energy Efficiency Potential Study    July 24, 2013 

 

Energy Resources Center    101 
   

7.0  Achievable Potential 

Achievable potential was calculated for the Public and Low-Income sectors as a whole, since the model took into 

account of actual efficiency programs rather than single measures as was the case for Economic and Technical 

Potentials. In fact, the majority of incentives offered by DCEO are available to every eligible public sector and low 

income customer, independently of their sub-sector.  

 

The achievable potential takes into account real world market barriers that prevent the adoption of energy efficiency, 

such as market acceptance of new technologies and willingness to change behavior, ability of trade allies and 

contractors to reach customers, or financial constraints that customers face at the time of purchase and may limit 

their ability to choose between different technologies. 

 

This market behavior was modeled using a Sigmoid function, also called logistic function or “S-curve” because of 

the characteristic shape. The function represents the growth of a certain technology in the market. The initial stage 

of the curve is approximately exponential; then, as saturation begins, the growth slows and, at maturity, the growth 

stops. Each measure currently offered or that could be offered by DCEO through energy efficiency programs was 

modeled using this function, and different S-curves were associated to different incentive levels for every measure. 

In particular, incentive levels were set at 5% increments of the measure Incremental Cost. The model interprets low 

incentive levels with lower adoption rates, and high incentive levels with higher adoption rates. An example of the 

Standard S-curve is shown below. 

 

Figure 114. Standard Sigmoid Function or “S-curve” 

 

 

Each S-curve was calibrated to reflect today’s actual market adoption rates given today’s incentive levels. 

 

Two levels of Achievable potential are discussed in the following sections: Maximum Achievable Potential and 

Program Achievable Potential. Maximum Achievable Potential refers to the energy reduction potential that could be 
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achieved without budget limitations, offering 100% of the incremental cost necessary to purchase and install the 

efficient measure, but still within real world limitations, such as market adoption rates, equipment turnover, ability 

to reach out to the market and willingness to adopt the new technology. Program Achievable Potential refers to the 

energy reduction potential that can be achieved given budget constraints and optimizing incentive levels to 

maximize participation with respect to savings realized (with a limited budget, higher incentives increase 

participation potential but obviously decrease the number of installed measures). 

 

Two factors were considered in determining how much of the population could adopt the proposed measure: retrofit 

potential and end-of-life replacement potential. Retrofit potential refers to the ability of retiring currently functioning 

equipment which is close to or past the effective useful life, but still functioning and operational. Retrofit potential 

varies by measure and by incentive level with respect to the full cost of the measure implementation, which is the 

cost that the customer would have to pay to install the energy efficient technology. Capital intensive, lower payback 

measures where the incremental cost is only a small portion of the full cost (Hydronic boilers for example) are less 

likely to be retrofitted than less capital intensive, higher payback measures where the incremental cost represents a 

higher portion of the full cost of the measure (T12 to T8 lighting retrofit for example). End-of-life replacement 

potential refers to the ability of influencing customers during the decision making process of replacing a unit 

deemed to be retired within a certain timeframe, or as a consequence of equipment failure. When that happens, the 

customer may contact a contractor or perform their own research to replace the equipment, and financial incentives 

can sway the decision towards the highest efficient cost-effective measure available on the market. In end-of-life 

replacements, the lifetime of the measure comes into play to determine the natural market turnover and incentive 

levels and program design determine the percentage of equipment turnover that can be reached by energy efficiency 

programs. The combination of retrofit potential and end-of-life replacement potential represent the percentage of the 

market that could adopt the energy efficient measure. 

 

7.1 Public Sector Achievable Potential 

The achievable potential for the public sector can be seen below for the years 2014-2019: 

 

Table 34. Achievable Potential by Year for Public Sector 

Year 2014 2015 2016 2017 2018 2019 

Program Electric Achievable Potential % 1.00% 1.02% 0.99% 1.01% 1.03% 1.04% 

Program Natural Gas Achievable Potential % 0.68% 0.69% 0.69% 0.69% 0.69% 0.69% 

Maximum Electric Achievable Potential % 3.03% 3.08% 2.99% 3.06% 3.11% 3.15% 

Maximum Natural Gas Achievable Potential % 1.90% 1.93% 1.93% 1.93% 1.93% 1.93% 
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The cumulative achievable potential for the public sector, assuming budgets for the period 2017-2019 will remain 

the same as those for the period 2014-2016, can be seen below: 

 

Table 35. Cumulative Achievable Potential by Year for Public Sector 

Year 2014 2015 2016 2017 2018 2019 

Cumulative Program Electric Achievable Potential % 1.00% 2.02% 3.01% 4.02% 5.05% 6.10% 

Cumulative Program Natural Gas Achievable Potential % 0.68% 1.37% 2.06% 2.75% 3.43% 4.12% 

Cumulative Maximum Electric Achievable Potential % 3.03% 6.11% 9.10% 12.16% 15.27% 18.42% 

Cumulative Maximum Natural Gas Achievable Potential % 1.90% 3.83% 5.76% 7.69% 9.62% 11.55% 

 

7.2 Low-Income Sector Achievable Potential 

The achievable potential for the low-income can be seen below for the years 2014-2019: 

 

Table 36. Achievable Potential by Year for Low-Income Sector 

Year 2014 2015 2016 2017 2018 2019 

Program Electric Achievable Potential % 0.23% 0.23% 0.23% 0.23% 0.23% 0.23% 

Program Natural Gas Achievable Potential % 0.11% 0.11% 0.11% 0.11% 0.11% 0.11% 

Maximum Electric Achievable Potential % 3.13% 3.13% 3.13% 3.13% 3.13% 3.13% 

Maximum Natural Gas Achievable Potential % 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 
 

The cumulative achievable potential for low-income, assuming budgets for the period 2017-2019 will remain the 

same as those for the period 2014-2016, can be seen below: 

 

Table 37. Cumulative Achievable Potential by Year for Low-Income Sector 

Year 2014 2015 2016 2017 2018 2019 

Cumulative Program Electric Achievable Potential % 0.23% 0.45% 0.68% 0.91% 1.14% 1.36% 

Cumulative Program Natural Gas Achievable Potential % 0.11% 0.22% 0.33% 0.44% 0.55% 0.66% 

Cumulative Maximum Electric Achievable Potential % 3.13% 6.26% 9.39% 12.52% 15.64% 18.77% 
Cumulative Maximum Natural Gas Achievable Potential % 1.50% 3.01% 4.51% 6.01% 7.52% 9.02% 
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8.0 Incentive Program Recommendations  

Based on observations made during the study and energy efficiency modeling results, a number of general 

recommendations on how to proceed in the future can be made. Specific recommendations and observations are 

provided for each sub-sector in Chapter 6.  

 

It has been found that most sub-sectors have a large component of behavioral energy waste that is not currently 

addressed by incentive programs. One way to address this extremely cost-effective energy reduction potential would 

be by implementing education initiatives aimed at energy efficiency and conservation. 

 

Although approximately 80% of the incentives paid by DCEO over the past 5 years were focused on lighting 

technologies, lighting still represents one of the largest viable energy reduction opportunities. The availability of 

advanced lighting technologies is increasing and their cost is diminishing, thus increasing cost-effectiveness over the 

six-year time horizon of this study. Furthermore, reduced wattage linear fluorescent lamps are available on the 

market and can be retrofitted into old fixtures.  

 

Current energy efficiency programs are targeting specific equipment within the public sector. Programs could be 

designed to better address a sub-sector’s needs. For example, a program can be developed for wastewater treatment 

plants that takes a holistic approach to process redesign. This would dramatically increase the potential energy 

reduction when compared to standard technological improvements. A similar approach could be taken for whole-

building light redesign or retrofits. 

 

In many sectors, it was found that cooling energy reduction potential was on par with that of lighting, but current 

adoption rates are low. It is recommended that combined with educational initiatives, marketing and outreach efforts 

for improved cooling technologies be increased. These programs should also encompass behavioral measures that 

may further reduce the energy consumption of these systems.  

 

On the gas side, hydronic boilers for heating applications dominated the market. It has been found that aging units 

and poor maintenance practices characterize the market. Long-lived capital-intensive equipment shows a lower 

return on investment, but changing these units for higher efficiency technology is cost-effective over the lifetime of 

the measure. Once again, marketing and outreach efforts plus higher incentives may be necessary to capture 

potential energy savings. 
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9.0 Appendix 

Measures List 

The following equipment upgrade measures were considered when calculating technical and economic energy 

reduction potential for the public and low-income sector, except street lighting.  

 

Table 38. List of Measures Considered in Analysis 

Heating Indoor Lighting Outdoor Lighting Domestic Hot Water (DHW) 

Furnace T12 HID Electric 

Roof-top Units T8 Incandescent Natural Gas w/Tank 

Boiler High-efficiency T8 LED Natural Gas Tankless 

Electric Coils LED Fluorescent Tubes Appliances Low Flow Faucets/Showers 

Heatpumps Incandescent Computer Behavioral 

Other Heating Units CFL Printer/Copiers Adjusting Temperature Setpoints 

Hot Pipe Insulation Screw-in LED Servers Implementing Temperature Setback/up 

Steamtrap Repair HID Vending Machines Building Envelope 

Cooling HB T8 Icemaker High Efficiency Windows 

Window Units HB T5 Dishwasher Ceiling/Wall Insulation 

Roof-top Units Occupancy Sensors Refrigerator Air Sealing 

Chillers Over-lighting Microwave Reflective Roof 

Heatpumps Exit Signs Oven/Broiler Other 

Split Systems Incandescent Fryer Motors 

Other Cooling Units CFL Hot Food Container Pool Heaters 

LED Steamer Demand Control Ventilation 
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