
Building Operator Certification training 

Lighting professional training 

NEEP HVAC working group 

Dissemination of Energy Benchmark for High Performance Buildings’ 

Implementation of DOE Rebuild America projects at universities 

Training and certification by the Building Performance Institute for residential retrofit contractors 

Johnson, Jeffrey A. (2005). Benchmarkm: Energy Benchmark far High Performance Buildings. White 
Salmon, WA: New Buildings Institute, Inc. 
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5. Projected Benefits and Costs for 2007-2008 

5.1 Societal Benefits and Costs Test 

Table 7 provides the results of a societal test analysis to determine the projected benefits and costs for 
new energy and demand resource acquisition during 2007 and 2008 for each of the major markets served 
by Efficiency Vermont. The values displayed are lifetime values for the efficiency measures that will be 
installed (approximately 11 years on average). The net benefits are positive for each major market. 
Overall, the energy and demand savings acquired during 2007 and 2008 are projected to achieve over 
$99 million in net benefits and will provide a benefit I cost ratio of 2.44 for the entire portfolio. 

Table 7 Societal Benefits and Costs of Energy Efficiency Projected 
for 2007-2008 

Lifetime values are expressed in 2006$; average measure life equal to 11 years 

5.2 Other Economic Impacts for Vermont 

The implementation of the Efficiency Vermont Annual Plan for 2007-2008 will introduce $52 million of 
spending into the Vermont economy. Much of the spending will be retained in the economy through the 
creation of Vermont-based jobs, and through product and service purchases with Vermont companies. The 
energy savings will continue to reduce electric ratepayer energy hills by an estimated $21.5 million annually, 
which will also enter the local economic stream, on average for the next 11 years. The demand savings 
reported to ISO-NE will generate approximately $0.8 million during 2007-2008 and will continue to provide 
additional revenues during the Forward Capacity Market’s Transition Period of $2.95 million through May 
2010 (net ofexpenses). 

Table 8 provides an estimate of the Vermont job creation for the investments in energy efficiency from 2007 
to 2008. 



. 

Table 8. Estimate of Direct Job Creation in the Vermont Economy for 2007-2008 

I Full-Time Estimated Earned I Equivalents Income (2 years)' 

I114 VEIC staff for Efficiency Vermont I contract Y 51 1.4 million I 
Direct subcontractors to Efficiency I Vermont I $6.5 million 

Efficiency Vermont financial incentives will provide $22 million in direct incentive payments to Vermont 
ratepayers and providers of efficiency services during 2007-2008. This investment, along with Efficiency 
Vermont technical assistance and information services, Will leverage an additional $63 niillion in customer- 
related investment. In total, energy efficiency investments will result in $85 million dollars of products and 
services moving through the Vermont economy during 2007-2008. This investment will provide $99.4 
million in net future economic benefit. 

Assumes average annual earned income of $50 
Assumes that 30% of estimated efficiency mea! 

ier position. 
e Lost ($85 million) is direct labor cost. 
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STATE OF NEW YORK 
PUBLIC SERVICE COMMISSION 

At a session of the Public Service 
Commission held in the City of 

Albany on May 16, 2007 

COMMISSIONERS PRESENT: 

Patricia L. Acampora, Chairwoman 
Maureen F. Harris 
Robert E. Curry, Jr. 
Cheryl A. Buley 

CASE 07-M-0548 ~ Proceeding on Motion of the Commission Regarding 
an Energy Efficiency Portfolio Standard. 

ORDER INSTITUTING PROCEEDING 

(Issued and Effective May 16, 2007) 

INTRODUCTION 

The potential to respond to the State's energy needs 

with economic efficiency and increased awareness of the 

environmental and climate costs of burning fossil fuels for 

energy, and of the price of dependence upon imported energy 

sources, is leading to a renewed emphasis on sustainable 

economic growth and a more efficient use of electricity and 

natural gas. When the Commission instituted the Renewable 

Portfolio Standard (RPS) in 2004, the objective was to generate 

25% of the electricity purchased at retail in New York from 
renewable resources. In that decision, however, we declined to 

include energy efficiency resources as eligible for 

participation in the RPS "at this time."' Now it is time to 

1 

See Massachusetts v. Environmental Protection Agency, U . S .  1 
- 

_, 127 S .  Ct. 1438 (April 2, 2007). 

Case 03-E-0188, Retail Renewable Portfolio Standard, Order 
Regarding Retail Renewable Portfolio Standard (issued 
September 24, 2004), p. 1 2 .  

2 
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revisit our energy efficiency policy. Based upon analysis of 

the electric energy efficiencies achieved under previous and 

current programs, studies of New York State's energy efficiency 

potential, and preliminary cost and benefit data, we find that 

realizing the State's energy efficiency potential and reducing 

New York's electricity usage 15% from expected levels by 2 0 1 5  

are in the public interest. 

Energy use in New York State is increasing. From 2 0 0 4  

to 2 0 0 5  alone, New York's electricity sales increased 1.3% and 

natural gas end-user consumption increased 2.2%; efficiency 

reductions did not keep pace. Electricity consumption is 

projected to increase approximately 1.3% per year through 2015.3 

At current trends, by 2 0 1 5  electric energy usage in New York 

State is estimated to top 183,000 GWh annually, nearly 13% 

higher than current levels. Given volatile fossil fuel prices, 

concerns about greenhouse gas emissions, the vulnerability of 

the electrical system to supply disruption, and the need for new 

investment in infrastructure and supply, New York's existing 

efforts to promote energy efficiency need review, and the most 

effective methods to increasing energy efficiency4 need to be 

determined. To accomplish these objectives an Energy Efficiency 

Portfolio Standard (EPS) proceeding is hereby instituted. 

The benefits of energy efficiency include forestalling 

the building of new generation, reducing use of finite fossil 

fuels, reducing customers' energy bills, developing independent 

energy sources for New York State to reduce energy imports, and 

mitigating the environmental impacts of burning fossil fuel for 

NYISO 2 0 0 7  Load and Capacity Data, p. 4 .  

The efficient use of energy can result in using less energy 
(for example, through use of energy-saving appliances or 
housing stock, managing the use of energy, or load management 
and demand response) to provide the same level of services. 

4 

- 2 -  
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energy, including greenhouse gas emissions.’ In addition, more 

efficient use of energy has the potential to foster economic 

development and job growth by encouraging in-state technology 

advances to deliver energy efficiency programs to consumers. 

New York State possesses sufficient potential energy 

efficiency resources to meet its forecast electricity needs and 

LO reduce electric usage by 15% of projected levels by the year 

2015. In this proceeding, targets should also be established 

and programs designed to optimize the State’s efficient use of 

natural gas. To attain this goal, changes in appliance and 

building efficiency standards, Long Island Power Authority 

(LIPAI and New York Power Authority (NYPA) participation, State 

facility efficiency measures and the New York City 

sustainability program will also be essential. 

Historically, the State has implemented several 

different policies over the years to realize the benefits of 

using the electricity sold in New York State with optimum 

efficiency, implementing a series of programs, variously termed 

energy conservation, energy efficiency, or demand side 

management (DSM) . 
Among the benefits of an expanded energy efficiency 

initiative is the reduction of greenhouse gas emissions 

resulting from electric generation. Studies estimate that the 

power generation sector contributes approximately 25% of the 

’ The Summary for Policymakers of working Group I11 of the 
Fourth Assessment Report of the U.N. Intergovernmental Panel 
on Climate Change, released May 4, 2007, called for immediate 
mitigation of climate change, using available technology, by 
the adoption of energy efficiency and other measures to reduce 
reliance on fossil fuels. See 
~.//arch.rivm.nl/env/int/ipcc/ ____. . 
NYSERDA, New York State Energy Fast Facts, 
http://www.nyserda.org/Energy_Information/energy_facts.asp. 

http://www.nyserda.org/Energy_Information/energy_facts.asp
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State's total greenhouse gas emissions. At least since 2002, 

reduction in greenhouse gas emissions has been a goal of State 

energy planning.7 Draft Department of Environmental Conservation 

(DEC) regulations implementing the Regional Greenhouse Gas 

Initiative (RGGI) issued for preliminary comment require New 

York to cap or limit the total carbon dioxide (C02) emissions 

from power plants to recent levels beginning in 2009 through 

2015;8 and then to begin to reduce C02 emissions incrementally 

over a four-year period to achieve a 10% reduction by 2019. 

Taking into account expected increases in emissions absent RGGI, 

a reduction of approximately 35% of C02 emissions would result by 

2020.' Attaining the 1 5 %  reduction in electricity usage by 2015 

using efficiency resources will greatly facilitate reaching RGGI 

goals. 

Many recent studies illustrate the vulnerability of 

our local and regional climate." New York State's temperate 

climate and seasonal variety contribute to the State's economy, 

recreation, agriculture and culture. That seasonal cycle is 

- 
' The last New York State Energy Plan adopted greenhouse gas 

emission reduction goals of 5% reduction from 1990 levels by 
the year 2010, and by 2020, a 10% reduction from 1990 levels 

RGGI is an initiative led by a consortium of Northeast region 
states that requires member states, including New York, to cap 
or limit the total C02 emissions from power plants to recent 
levels beginning in 2009 through 2015, and then to reduce 
them. 

See RGGI Model Rule, at http://www.rggi.org/modelrule.htm. 

See, for example, Climate Change in the U.S. Northeast, A 
Report of the Northeast Climate Impacts Assessment (October 
2 0 0 6 ) ,  ~~~ http://www.northeastclimateimpacts.org; .... ~ ~~~ ~~~ ..... __ ~~ Climate Change 
Impacts in the United States, the Potential Consequences of 
Climate Variability and Change-Overview: Northeast, U.S. 
Global Change Research Program, 
http://www.usgcrp.gov/usgc~-~/Library/nationalassessment/ove~vi ~. ~. .. ~~~ . ~~~~~~~~~~~ ~~ . ~ ~ . ~ .  . ... ~~ 

ewnortheast .htm. 

8 

9 
.. .~~~ ~~~~~~~~ ~~~~ 

10 
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likely to undergo significant variation as a result of 

atmospheric changes. Because of the increased levels of COz and 

other greenhouse gases that have accumulated in the Earth’s 

atmosphere since the early days of the Industrial Revolution, 

the world‘s climate, scientists predict - and are observing - 

shorter and milder winters, longer and hotter summers, altered 

growing seasons and more extreme precipitation patterns. 

Unchecked greenhouse gas emissions may also lead to a sea level 

rise sufficient to threaten the State’s coastal areas. 

The future path of these changes depends in large part 

on what is done to control the growing upward curve of 

greenhouse gas emissions globally. New York is currently 

responsible for approximately .6% of global C02 emissions, and 

has the opportunity to play a leading role i n  realizing energy 

efficiency as well as expanding energy generation fueled by 

renewable resources. These initiatives can also enhance 

economic development and job growth. 

An August 2003 study prepared for the record in the 

RPS proceeding found that the State realized only one out of 

every seven kWh of cost-effective, achievable energy efficiency 

savings.” The study predicted that realizing even one-third of 

this potential would yield over $2.9 billion in net benefits to 

New York in five years, and over $6.2 billion by 2022. 

Building on the foundation laid by the Renewable 

Portfolio Standard, the Northeast Regional Greenhouse Gas 

Initiative, the System Benefit Fund, investor-owned utility and 

State efficiency programs, this proceeding is instituted 

pursuant to Public Service Law § §  5 ( 2 )  and 66(2) to establish an 

Energy Efficiency and Renewable Energy Resource Development 
Potential in New York State, Prepared for NYSERDA by Optimal 
Energy, Inc. et al. (August 2 0 0 3 )  (the Optimal Report). 

11 

- 5 -  
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electric and natural gas Energy Efficiency Performance Standard 

(EPS). This proceeding will involve all stakeholders and ensure 

transparency and public participation. 

The objective of the proceeding is to balance cost 

impacts, resource diversity, and environmental effects, by 

decreasing the State's energy use through increased conservation 

and efficiency. In addition, in order to ensure that the 

Commission's programs succeed, these objectives will also have 

to be addressed in Commission efforts to meet the State's needs 

for comprehensive energy planning. 

EPS objectives can be attained in a variety of ways: 

examples from New York and other jurisdictions include a central 

program such as the System Benefit Fund administered by NYSERDA; 

a requirement that all electric and natural gas distribution 

companies purchase a minimum percentage of their resource needs 

through energy efficiency resources; by competitive load-serving 

entities; or creation of a State efficiency uti1ity.l2 

The purpose of the proceeding is to design an EPS to 

meet the targets for energy efficiency which, along with 

additional renewable resource development, and other programs, 

decreases the State's dependence on fossil fuel-based generation 

and imported fuels, and reduces its greenhouse gas emissions. 

An EPS should be designed ultimately to reduce customer bills, 

stimulate State economic development, and create jobs for New 

Yorkers. 

The Administrative Law Judge and the parties to the 

EPS proceeding should: 

Efficiency Vermont, for example, was created in 2000 by the 
Vermont legislature and the Vermont Public Service Board as a 
statewide provider of energy efficiency services. 

12 

6 
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1. Examine critical design options for the near and 

longer term, including cost-effectiveness, the role for NYSERDA- 

based models, and whether certain types of efficiency programs 

are best administered centrally while others are more suited to 

delivery by utilities, competitive load-serving entities, or 

others ; 

2. Measure and compare the expected benefits and 

costs of various design options; 

3. Integrate generic Commission determinations with 

existing and new programs developed in individual rate cases; 

4. Consider and prioritize end-user efficiency 

programs, market transformation approaches, research and 

development, and generation, distribution and transmission 

efficiencies, including the efficiency potential of distributed 

generation; 

5 .  Develop target goals and timetables for natural 

gas usage efficiency; 

6 .  Develop energy efficiency programs to ensure all 

New Yorkers, especially those with low incomes, have the 

opportunity to benefit from lower bills resulting from lowered 

usage and consider environmental justice concerns in program 

design; 

7. Assess best practices to integrate demand 

response technology and utility rate incentives to encourage 

customers to shift usage and reduce peak loads; 

8. Address coordination of the development of energy 

efficiency resources with other State initiatives and New York 

City, other municipal, and local energy efficiency programs; 

9. Ensure transparent and technically sound methods 

for measurement and verification of net energy savings, 

benefits, and costs, as well as assessments of customer 

satisfaction and program efficacy. 
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This list is not intended to be exclusive, but should 

serve to focus the proceeding on these concerns. 

BACKGROUPVD 

New York has fostered demand side management (DSM) 

since the mid-l980s, when the Commission ordered major electric 

utilities to design DSM programs on a limited scale. In 1990, 

the Commission instituted comprehensive programs for electricity 

demand side management (DSM) and integrated resource planning 

that realized considerable savings in electricity usage. 

Between 1990 and 1996, these programs resulted in estimated 

savings of 5,744 GWh, reducing concomitant capacity needs by 

1,374 MW.l3 

employed financial incentives (e.g., ~ customer rebates) targeted 

directly at end-use electricity consume~rs~. A t   the^ t t i m e ,  

although most of the State enjoyed ample electric generation 

capacity, DSM was considered an important component of resource 

planning, necessary to reduce the long term need for new 

generation. 

Programs emphasized energy efficiency and frequently 

~~ ~~ ~ ~ 

In the mid-1990s, almost all new generation resources 

were fossil-fuel based.14 In 1998, in conjunction with electric 

industry utility restructuring, New York established the System 

Benefit Fund, financed through assessment of a System Benefit 

Charge (SBC) on customer bills. The SBC funds energy efficiency 

programs administered by the New York State Energy Research and 

Development Authority (NYSERDA). SBC programs from 1998 to 2006 

have saved an estimated 2,362 GWh of energy, resulting in 

l3  Expenditures for these DSM programs totaled $1.23 billion 

This remained the case until the Commission adopted the 
Renewable Portfolio Standard (RPS) in 2004. 

1 4  

- 8 -  
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concomitant capacity savings of 1,091 MW.15 In the period 1987 

to 2006, NYPA reports it spent more than $1 billion on energy 

efficiency programs, realizing savings of 9,046 GWh and 

concomitant capacity savings of 2,164 MWS. LIPA has also 

implemented energy efficiency programs, with savings between 

1995 and 2005 of 5,744 GWh (1,374 MWs) at a cost of about $204 

mill ion. 

With respect to the pricing of electricity, the 

Commission requires that the State’s largest electricity users 

be subject to hourly commodity service pricing. Hourly pricing 

offers customers more accurate price information to encourage 

usage reduction when demand and cost are high, enabling end-use 

customers to realize the economic benefit of their own 

conservation efforts. This program provides energy service 

companies, meter service providers, and meter data service 

providers the opportunity to offer customers technologically 

sophisticated rate and service options to take advantage of 

hourly prices. 

16 

In April 2007, the Commission established its policies 

on revenue decoupling, which will be examined and implemented in 

upcoming utility rate cases. Revenue decoupling is designed to 

remove financial disincentives to pro-active utility 

participation in energy efficiency initiatives. 

The Commission has acted to require efficient and 

environmentally appropriate generation and use of energy through 

SBC expenditures, as of the end of 2006, have totaled $772 
million. 

15 

l6 Case 03-E-0641, Proceeding on Motion of the Commission 
Regarding Expedited Implementation of Mandatory Hourly Pricing 
for Commodity Service, Order Denying Petition for Rehearing 
and Clarification in Part and Adopting Mandatory Hourly 
Pricing Requirements (issued April 24, 2006). 

-9- 
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the RPS.17 The Commission adopted the RPS in 2004, requiring the 

increase in the amount of renewable energy used to meet electric 

energy requirements in the State from approximately 19% to 25% 

by the year 2013, with 1% to be provided by a voluntary green 

energy market. New York is also a founder of RGGI. The RGGI 

Model Rule requires New York to cap or limit total C02 emissions 

from power plants approximately at current levels beginning in 

2009 through 2015, with a mandated 10% reduction below 1990 

levels between 2015 and 2019. Improved building codes and more 

rigorous efficiency standards for appliances are also essential 

to improve the State's energy efficiency profile. 

PRELIMINARY ANALYSIS OF COSTS AND BENEFITS 

Staff has conducted a preliminary analysis of the 

costs and benefits of a sample program that could be expected to 

result in a 15% reduction in the projected electric energy 

requirements for the year 2015. The actual costs and benefits 

of specific program choices and designs, necessary to inform 

final Commission determinations on these issues, will be studied 

and analyzed fully in the course of this proceeding 

Staff's analysis assumed that an enhanced energy 

efficiency program would be initiated in 2008 and would be 

ramped up over time to achieve the 15% reduction in energy usage 
by 2015 compared to what it would have been without the program. 

The estimated annual reduction in energy consumption by 2015 is 

27,400 GWh per year. In 2015, the estimated concomitant peak 

load reduction achieved would be 5,487 MW, which translates to 
~~ ~~~~~~~~ ~~~~~~ ~ _ _ _ _ _  ~ ~~~~~ ~~~~~ 

The RPS excluded energy efficiency resources in establishing 
its goal of generating 25% of the electricity sold in New York 
from renewable resource-fueled generation. 

17 

- 10 
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approximately 6 , 3 9 0  MW of avoidable installed generation 

capacity. 

Based on preliminary Staff and NYSERDA analyses of 

scaling up existing programs, the large scale benefits far 

exceed costs. The current portfolio mix of energy efficiency 

programs encompasses commercial, industrial, and residential 

customer programs, programs benefiting low income customers, 

research and development, and peak load reduction measures. The 

benefits include: reduced bills reflecting energy conserved; 

projected lower average market prices for energy resulting from 

reduced demand; savings in capacity charges resulting from peak 

load reductions; reduced emission of pollutants, including 

greenhouse gases, resulting from reduction in fossil fuel 

combustion; and economic development and job creation. 

Costs projected represent only a small fraction of the 

over $200 billion New Yorkers will spend on energy over the 

lifetime of the program. A typical residential ratepayer who 

participated in this program would see substantial bill 

decreases in the first year; non-participants would see modest 

bill increases. 

These program benefit and cost estimates are based 

upon current SBC design. These are preliminary estimates and a 

full benefit and cost analysis will depend upon the future 

program design, legislative strengthening of standards for 

appliances and buildings, State facility energy efficiency 

measures, the role of utility-based efficiency programs, fuel 

prices, actual load growth, and many other factors. 
~~~~ ~ ~~~ ~ ~~~~~~ ~ ~ ~~ . ~~ 

ISSUES CONCERNING PROGRAM DESIGN 

This proceeding will be based upon assessments of the 

State’s expected growth in energy usage, the untapped potential 

for energy savings and an estimate of the benefits, costs, and 

utility and customer impacts, using the Optimal Report as a 
-11- 
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starting point. This proceeding will initially address end use 

efficiency. While end use efficiency can be understood to 

include performance standards, technology standards, and 

information provision measures, this proceeding will consider a 

range of resources which will, collectively, reduce electricity 

demand by consumers. The proceeding will also investigate the 

various methods available to obtain and fund the energy 

efficiency resources. The process will encourage involvement by 

all interested stakeholders and provide opportunities for public 

input. 

Natural Gas Efficiency 

This proceeding will address a comparable resource 

acquisition program for natural gas. While some utilities have 

gas efficiency programs in place, the creation of a uniform 

Statewide platform is essential to establish and meet Statewide 

goals, and to simplify and streamline utility compliance and/or 

NYSERDA or other independent provider participation by 

instituting one set of rules and incentives, while recognizing 
the unique characteristics and imperatives of each participant's 

infrastructure, customer base, and service territory. 

The Commission has investigated and sought public 

comment on the commencement of a generic proceeding concerning 

the extension of the SBC to encompass natural gas, as well as 

electric, efficiency. 18 

Is  Case 05-M-0090,  System Benefits Charge 111, Notice (issued 
August 31, 2 0 0 5 ) ,  referencing Case 05-G-1061, ~ and System 
Benefit Charge and Program for Gas Utilities. 

-12- 
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A New York-Statewide study has also been prepared 

concerning potential natural gas efficiency resources.'' 

study concluded that the economic efficiency potential, if 

realized, could reduce New York's annual natural gas 

requirements by more than 282,000 thousand dekatherms (MDth) by 

2 0 1 6 .  This represents 2 8 . 3 %  of New York's forecast 2016 natural 

gas requirements to the residential, commercial, and industrial 

sectors. Because gas supply is somewhat constrained and 
expected to remain so, reductions in demand can produce 

reductions in the market clearing commodity price, resulting in 

significant overall benefits to all gas consumers beyond those 

captured through reduced end-use customer usage. In the course 

of this proceeding, parties should have the opportunity to 

comment on this study. 

The 

In the absence of a generic, industry-wide approach, 

the Commission has approved or is considering funding natural 

gas efficiency initiatives in several proceedings. For example, 

the 2 0 0 3  Consolidated Edison Company of New York, Inc. (Con 

Edison) gas rate regime included a $5 million, three-year gas 

efficiency pilot program, implemented by NYSERDA, to develop the 

See Natural Gas Energy Efficiency Resource Development 
Potential in New York Prepared f o r  NYSERDA by Optimal Energy, 
Inc. et al., 
http://www.nyserda.org/Energy __ ~~~ ~~ .. .- Information/otherdocs.asp - . ~ . .. . . ~ .___ 

(Optimal Natural Gas Report). 

-13- 
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potential for savings in natural gas usage." We are also 

adopting a transitional or bridging one-year gas efficiency 

program, funded at $ 1 4  million, to ensure that natural gas 

efficiency measures are in place for the coming heating season. 

Other pending rate cases also include consideration of more 

aggressive utility-administered natural gas efficiency programs. 

21 

Threshold Studies 

The first threshold imperative is to compile and 

develop an updated and reliable base of data. This process will 

entail an evaluation of past and present energy efficiency 

initiatives i n  New York. It will also require the establishment 

of a baseline and future energy use projections. The second 

imperative is to update the 2 0 0 3  Optimal Report with a 

reassessment of New York State's energy efficiency potential and 

resources, in sufficient detail to serve as a blueprint for 

managing those resources, beginning with an identification of 

New York's greatest untapped energy efficiency reserves. 

An examination is also needed of the necessary 

investment, the costs and benefits, and the rate and bill 

impacts for customers. These efforts should be undertaken 

immediately. For both of these steps, existing analyses 

" Case 0 3 - G - 1 6 7 1 ,  Rates, Charges, Rules and Regulations of 
Consolidated Edison Company of New York, Inc. for Gas Service 
In the course of that proceeding, a study was prepared by 
Optimal Energy, entitled Natural Gas Energy Efficiency 
Resource Development Potential in Con Edison Service Area 
(Optimal Con Edison Gas Study). This study found a 
sufficiently high "economic efficiency potential" to meet all 
load growth with efficiency, but cautioned that economic 
potential does not necessarily translate into actual market 
potential. 

Case 0 3 - G - 1 3 7 1 .  Order Establishing Gas Efficiency Program for 
2 0 0 7 - 0 8  Heating Season (issued May 16, 2 0 0 7 ) .  

2i 
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prepared for the Renewable Portfolio Standard (RPS), including 

the 2003 Optimal Report; the Regional Greenhouse Gas Initiative; 

the Optimal study of natural gas efficiency in the Con Edison 

service territory, and the New York City PlanNY 2030 should be 

incorporated as appropriate. 

Allowable Efficiency Resources 

A further design issue concerns what are the most 

effective methods for realizing efficiency gains. Available 

approaches include micro-loans for efficiency-enhancing 

purchases; customer rebates; grants; and direct installation of 

energy efficient appliances, weatherization, and other energy 

saving devices. In order to attain these objectives, the 

following are also among the approaches or methods available: 

net metering, distributed generation, and intelligent network 

upgrades. 

Another program design task requires assessing the 

available conservation resources that can be realized through 

peak load reduction measures such as time-of-day or other 

consumer pricing approaches, load shifting or interruptible 

programs. 

Resource Costs and Benefits, Utility Revenues, 
Rates and Customer Bills 

At issue is an assessment of the costs and benefits 

associated with resource acquisition, and the design of rates 

and revenue decoupling mechanisms that may be necessary to 

ensure utility financial health and contain customer costs. 

These design issues encompass incentives, particularly if these 

resources are provided by the utilities in whole or in part. In 

addition, among other issues, this design area concerns issues 

of cross-class subsidy; equitable rate structures; and expansion 



CASE 07-M-0548 

of existing low income weatherization programs to create a more 

comprehensive low income program. 

Measuring Success: Verification and Validation 

Analysis of existing methods for verification and 

validation of results is critical. To expand the State's energy 

efficiency programs significantly, evaluation and verification 

must be reliable, timely, and transparent. 

CONCLUSION 

In order to reduce consumer bills, mitigate 

increasingly volatile fuel prices, lower wholesale electricity 

prices, prevent stress on the State's delivery system and reduce 

fossil fuel-related emissions, a proceeding to design an Energy 

Efficiency Performance Standard (EPS), in addition to the 

existing System Benefits Charge programs, is established. The 

Administrative Law Judge is instructed to convene the parties 

and establish the procedures necessary to accomplish these 

goals. These processes may include surveys of the available 

efficiency resources, costs and benefits, practices in other 

jurisdictions, and tapping into the Statewide - and beyond - 

network of expertise on these issues. Staff is directed 

immediately to prepare its energy efficiency program and design 

proposals, including benefit and cost analysis, to focus the 

proceeding and move it forward expeditiously. This proceeding 

should be coordinated with appropriate State, New York City and 

other agencies and organizations promoting energy conservation. 

Renewing an aggressive energy efficiency program is of 

critical importance for future State energy policy. ~t is 

likely to be the most cost effective, and most immediate, means 

to reduce the burden of rising energy and environmental costs 

for low-income customers, residences, businesses, and others. 

It should promote job growth in the State and lessen New York's 
-16- 



dependence upon imported fuels and power. Energy efficiency and 

conservation should also reduce the likelihood of network 

failures and improve reliability for both the electric and 

natural gas delivery infrastructure. And developing efficiency 

resources will contribute significantly to the State’s priority 

of reducing New York’s greenhouse gas emissions. 

The Commission orders: 

1. A proceeding is instituted under the guidance of 

an Administrative Law Judge to facilitate the design of an 

energy efficiency portfolio standard in New York. 

2. The Administrative Law Judge shall periodically 

report to the Chairwoman on the scope and progress of the 

proceeding. The first such report shall be provided by June 29, 

2007. 

3. This proceeding is continued. 

By the Commission, 

JACLYN A. BRILLING 
Secretary 

-17- 



I 

Response to ComEd’s 
First Set of Data Requests to CUB 

Docket No. 07-0540 
Response of CUB Witness Thomas 

Request 1.10 
With respect to page 3 ,  lines 62-68 of the Direct Testimony of Mr. Thomas and CUB Exhibit 
1.02, what temperature change would Mr. Thomas expect for those Nature First customers who 
are on the 100% cycling option? 

Response 
Mr. Thomas has not evaluated the 100% option, hut notes that ComEd has the option of only 
cycling these customers at the 50% level if it anticipates an unreasonable effect on customer 
comfort 

10 



Commonwealth Edison Comaanv’s First Set of Data requests to 
the Environmental law & Policv Center in Docket No. 07-0540 

1.02 Please provide copies of all documents relied upon by any witness(es) including but not limited 
to workpapers in preparing responsive testimony submitted on your behalf in Docket 07-0540 on 
December 14,2007. 

Response: 

Mr. Crandall relied upon the materials provided by the applicant and other parties available on 
the ICC website and e-docket system including the application, testimony, exhibits, responses to 
data requests by ComEd, as well as studies done by Ecos Consulting and the Midwest Energy 
Efficiency Alliance, Illinois Residential Market Analysis, May 12,2003. Both of these documents are 
attached. 

Prepared by Geoffrey Crandall 
Date: December 18, 2007 



Commonwealth Edison Comaany’s First Set of Data requests to 
the Environmental law & Policv Center in Docket No. 07-0540 

1.03 Please explain the basis for and provide any supporting studies, analyses and data concerning, 
Mr. Crandall’s four concern and suggestions that he recommends should be addressed in developing 
and implementing the programs, as stated on page 6, lines 154-1 68. 

Response: 

Mr. Crandall reviewed the materials provided by the applicant and other parties made available 
on the ICC website and e-docket system including the application, testimony, exhibits, and 
responses by ComEd to ELPC data requests. His opinion was based on his review of the 
information provided as well as his experience with the development, implementation, 
modification and oversight of energy efficiency programs in other states. 

Prepared by Geoffrey Crandall 
Date: December 18,2007 



Commonwealth Edison Company’s First Set of Data requests to the Environmental Law & 
Policy Center in Docket No. 07-0540 

1.04 With respect to the Direct Testimony of Mr. Crandall on page 8, line 35-241, please explain 
how Mr. Crandall proposes that “the utilities commission a revised technology database (Illinois 
DEER equivalent). . . over the next year” within the statutory evaluation, measure and verification 
budget. 

Response: 

Mr. Crandall believes that information derived from the implementation of these programs will 
provide considerable cost information useful in developing an Illinois-DEER technology 
database. Such information was not available to the Company when it developed the proposed 
programs described in the application. The recommendation here is that a much needed 
foundational building block should be commissioned Le., initiated in the first program year. The 
collection of equipment and installation cost data (because this data will already be collected and 
tracked for implementation purposes) should be obtainable for little or no additional cost. The 
development of a comprehensive Illinois-DEER equivalent technology database is a task that 
will take several years. The goal should be to make substantial progress and move towards 
reliance on an Illinois-DEER technology database as the programs are modified and new 
programs are formulated. 

Prepared by Geoffrey Crandall 
Date: December 18,2007 
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I. EXECUTIVE SUMMARY 

Backpround 

From chronic electricity shortages to surging natural gas prices to gouging at the pump, escalating 
energy costs have been an issue looming in the news over the past few years. Concerns about 
global warming, meanwhile, have heightened the nation’s sensitivity to issues surrounding 
energy. In this troubled climate, the quest to improve the nation’s energy efficiency has never 
been more relevant. 

Here in Illinois, that effort has made significant progress with the creation of a fimd to support 
initiatives that reduce overall energy consumption, saving money for utility rate-payers and 
curbing hazardous emissions that cause air pollution and associated health threats. 

To identify opportunities to fuel the growth of energy-efficiency in Illinois, the Midwest Energy 
Efficiency Alliance (MEEA) oversaw a comprehensive audit of residential energy usage and 
practices. The study was funded mainly through a grant provided to MEEA by the Illinois Clean 
Energy Commnnity Foundation in 2002 and through additional funding by Commonwealth 
Edison and the Illinois Department of Commerce and Economic Opportunity. The assessment 
gauges the existing residential saturation levels of energy-efficient products, technologies, and 
practices of residential utility customers in the state of Illinois, as well as evaluating current 
consumer energy savings potential for residential conservation measures. The findings can be 
used to inform pending decisions about how public and private money will be spent to promote 
energy conservation in Illinois. 

Key Findings 

The survey indicated that energy-eficient products ~ particularly technologies that have earned 
the ENERGY STAR imprimatur ~ remain a somewhat unconventional technology within the 
typical Illinois Household. In fact, the ENERGY STAR standard is, itself, an obscure concept to 
many Illinois consumers, according to survey results. Nonetheless survey respondents were 
hospitable to both the quest for environmental preservation and the pursuit of reduced energy 
costs, assigned a high numerical value to both. This discrepancy suggests that while Illinois 
consumers are not well schooled in the details of energy-efficient technology, they embrace the 
benefits such products can provide. This report proposes a series of measures that could unleash 
demand for these technologies, providing the impetus to save costs for Illinois consumers, reduce 
the state’s air pollution levels and provide more opportunity for its manufacturers. 

Among its chief fmdings, the study concludes: 

> Illinois homeowners could save an estimated $17.6 million a year under a proposed 
program of strategies to stimulate the market for energy efficient products in 
Illinois. 

P This same program would results in an annual reduction in electricity output of 
164,000 Megawatt hours, representing over 365 millions pounds of carbon dioxide 
emissions avoided on an annual basis. 



> Illinois consumers are only moderately familiar with energy-eficiency, as a practice, 
and with the ENERGY STAR standard as a seal of authenticity. Despite a l i i t e d  
understanding of these issues, however, these same consumers advocate the two 
principal benefits of energy efficiency -cost savings and environmental 
conservation. Public awareness of enerpffciency,  therefore, looms as a pivotal 
factor in the growth of the industry in Illinois. 

These fmdings indicate that there is a latent market for energy-efficient products in Illinois, one 
that could be tapped with additional educational and financial resources. To do this, this report 
recommends 19 measures to expand the presence of energy-efficiency in Illinois homes. These 
strategies - rwging from consumer rebates for the purchase of energy-efficiency lighting and 
appliances to tax incentives for the construction of more energy-efficient homes -- have a record 
of success both in Illinois and across the country. More information on some of these strategies is 
provided below. 

Existing public resources - the state currently administers the Illinois Clean Energy Trust, a fund 
earmarked for energy conservation ~ can be hamessed to put this program into practice. 

Methodology 

MEEA used a modified stratification sampling strategy to identify and recruit single -family 
homeowners in five different geographic segments of the state. Within each of those segments, 
towns or cities with high ratios of owned homes to rental units were identified, and then a random 
sampling of phone numbers within each city was used to recruit homeowners. A walkthrough 
audit was conducted to collect data on home construction, heating, cooling, lighting, appliances, 
and conservation measures. A brief homeowner survey was also completed during the visit. 

The site visits were conducted between June and October of 2002. During this assessment, 309 
site visits and surveys were conducted in homes in Illinois from June to October 2002. DOE2 
modeling was then used to analyze the technical, economic, and market potential for savings 
associated with 34 potential home improvement measures. 

Based on this preliminary analysis, MEEA then further analyzed 19 of those options in this 
report, and provided descriptions of these measures as well as overviews of recent and 
comparable program initiatives to promote them. A homeowner survey was conducted in 
combination with the home audits, and the results were analyzed and compared against recent 
Illinois and national studies. 

The technical assessment for this study used a DOE2 modeling approach calibrated for the 
climatic conditions in Northern and Southern Illinois. Savings analyses were conducted, and then 
were weighted and averaged for the entire state. After the initial 34 measures were analyzed for 
annual savings, a consensus was made to further analyze 19 of these measures for fmal market 
potential analysis. MEEA applied rigorous modeling steps to arrive at a final table of estimated 
annual market potential for each of the 19 measures. These measures are listed in the table 
below. Some of the improvements apply only to air-conditioned homes. 

All assumptions, methodologies, data points, and references to compamtive data are fully detailed 
in the attached report. 



Proposed Conservation Programs: 

MEEA has prescribed an extensive program of financial incentives and other measures to 
capitalize on the potential market for energy efficiency identified in this study. Examples of the 
some of the most beneficial measures are listed below: 

1. Enerw Efficient Liehtinp. Prowarns 

In particular, the field data fiom the site visits indicated that 95% of the homes had less 
than a 10% presence of CFL's (Compact Fluorescent Lamps) by bulb count. Programs 
offering rebates or other incentives to encourage homeowners to purchase CFLs to 
replace their existing incandescent light bulbs are simple and highly cost-effective 
programs that should be utilized. Programs should only provide incentives for the 
purchase of CFLs that qualify for the ENERGY STAR label to ensure the products 
quality and longevity. 

Additionally, programs focusing on ENERGY STAR qualified fuctures and ceiling fans 
should also he considered after the market for CFLs has begun to be established. Various 
programs could be developed, including promotions that encourage consumers to swap 
energy-guzzling and potentially hazardous halogen torchiere lamps for a discount on new 
energy-efficient models. Such trade-in progmms have been administered with much 
success elsewhere in the country. 

Over the last three years, the Department of Commerce and Economic Opportuni!y has 
fnnded a residential lighting program that has focused on retail education, incentives, 
promotional events and public outreach to increase the use and penetration of energy 
efficient lighting. DCEO should be commended for their continued support for energy 
efficiency and should be seen as a leader in nlinois for their support. 

2. Proerams focusing on high-effieiencv heatine, ventilation and air conditioning units. 

Significant savings are available for the installation of high efficiency air-conditioning 
systems instead of standard efficiency SEER 10 (Seasonal Energy Efficiency Rating) 
units. Furthermore, while most of the homes throughout Illinois employ natural gas 
furnaces for heat, a few (between 2% and 3%) use elechic heat pumps or elechic strip 
heat for primary heat; so, as a retrofit measure, the installation of a high-efficiency heat 
pump might be an option for existing homes with old heat pumps or with electric 
resistance heat. 

Example W A C  program include, but are not limited to rebates and financing to 
encourage customers to install HVAC equipment meeting ENERGY STAR requirements 
at a minimum. HVAC equipment rebates generally vary fiom $200 to $500, depending 
upon equipment type and efficiency. Per this assessment, the estimated annual savings 
fiom upgrading from a SEER 10 AC unit to a SEER 13 is 509 kwh, with apeak demand 
reduction of 0.56 kW. The potential annual savings for replacing an older SEER 10 heat 
pump with a SEER 13 heat pump are approximately 1889 kwh and 0.66 kW for the 
average home. Replacement of old electric resistance heat systems can have potential 
annual savings of 16,960 kwh and 8.43 kW. 
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Program sponsors can partner with local contractors who must meet participation- 
eligibility requirements, including product efficiency minimums and installation 
specifications. Participating contractors could be permitted to offer the program’s 
financing and rebates to customers. Program requirements, incentives, and marketing 
should be coordinated, as applicabl: and practicable, with utilities, utility groups, and 
public agencies to promote market transformation. 

3. ENERGY STAR qualified appliance programs 

Across the country, there are numerous programs that provide consumers with incentives 
to purchase ENERGY STAR qualified appliances, which can generate electric, gas and 
water savings. The assessment revealed that Illinois consumers could reap significant 
savings if they replaced their existing appliance with an ENERGY STAR qualified 
model. The table below reflects these savings: 

Appliance Annual kWhr Savings Annual BTUH Savings 

Dishwashers 43 - 180* 400 
Clothes Washers -4 - 680* 1500 

Refrigerators 260 - 472 0 

* Savings depend on whether the water is heated by electric or gas. 

The majority of the programs that are being implemented revolve around two key 
components: consumer incentives and retail education. Offering consumers incentives to 
lower their end cost of the appliance will afford more customers the oppomnity to 
purchase the ENERGY STAR qualified appliances which are typically higher-end units. 
Additionally, programs should try to leverage their rebate dollars with matching 
contributions kom manufacturers and provide retail education on how to properly market 
and sell energy-efficient products and appliances. 

MEEA believes that refrigerator rebates should be available only to customers who agree 
to recycle an older appliance. Programs must ensure that the older refrigerator is placed 
out of operation, not used as a secondary unit and not resold back into the market place. 
Additionally, programs must ensure that proper recycling occurs and meets all federal, 
state and local environmental requirements. 

4. Programmable Thermostat Programs 

This market assessment estimates that by increasing the cooling set points three degrees F 
and decreasing the heating set points by four degrees F daily from SAM to 3PM, than the 
estimated annual savings will be about 60 kwh and 2.01 kW, along with 26 therms and 
22,413 BTUH. 

Incentives for programmable thermostats generally involve either a straight rebate to the 
consumer -- usually around $20 -- for the purchase of a programmable thermostat, or it is 
added into an existing W A C  program where the incentive is coupled with the W A C  
incentives. 



5. Programs focusing on proper sizing of AC systems 

For this assessment, an oversized system is defined as having a rated cooling capacity 
greater than 100% of a valid Manual J cooling load estimate, which is the industry 
standard for calculating the proper sizing for air-conditioning systems. The audits 
identified that ahout 80% of the AC systems of this study are oversized relative to this 
criterion. Those that qualified as oversized averaged 50% above the Manual J estimate. 

Programs to address the over-sizing of AC systems would likely take the form of either 
training of AC installation contractors on Manual J and proper sizing of AC units for new 
homes, or an incentive structure to reduce the cost of the homeowner to retrofit their 
existing system with an AC that meets their load estimate. The incentives should he 
tiered and correspond to whether or not new ductwork is needed or if the new system can 
use the existing AC infiastrncture. 

6. An ENERGY STAR homes program or equivalent or training for builders and 
architects on building homes beyond existing energy codes 

Homes built exceeding the existing energy code will use substantially less energy for 
heating, cooling, and water heating. Additionally, the energy-efficient features of these 
new homes keep out excessive heat, cold and noise, and ensure consistent temperatures 
between and across rooms - making these homes more comfortable to live in. Builders 
and architects can leam how to construct and sell these homes, which have considerable 
appeal for the consumer and only marginal cost for the builder. 

Two separate programs could be implemented I)  A series of trainings for builders and 
architects on how to build beyond code home; and 2) a system of incentives for 
homeowners (tan incentives, rebates, low-cost financing) to build a better home. 
However, in states and metropolitan areas that do not have a strict energy code, adapting 
the training prior to the homeowner incentives is recommended so that when consumers 
begin to demand more efficient homes, the building and architecture community will be 
prepared to handle this demand. 

7. An energyefficient windows program in coniunction with the downsizing of an AC 
m r n  

After the initial assessment was completed, MEEA took the analysis a step further to look 
at the market potential of combining the planned installation of high-efficiency windows 
and a downsizing of the AC system at the same time. This new model estimated that the 
energy savings for the combinations of high efficiency windows and AC downsizing to 
100% of Manual J calculated loads are as high as 784 kwh. When these two measures 
are applied independently, they save an average of 678 kWh (314+364) per year. When 
they are applied together interactively the combined savings are 16% more. 
This is characteristic of downsizing only, since all other combination measures usually 
lead to a slight interactive reduction in total savings when applied together. 

This progani that combine education and awareness to contractors as well as small 
incentives for homeowners should he considered to achieve these desired savings. 
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As concerns about reliable and affordable supplies of energy continue to resurface, this is an 
opportune time for states like Illinois to make a political and fmancial investment in strategies 
that will curtail energy consumption and save consumers money. This study demonstrates that 
the public would embrace these opportunities. We hope that our public officials will, as well. 
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11. PROJECT DESCRIPTION 

11.1 Introduction 
The data comes fiom on-site work conducted in selected sample areas throughout the state of 
Illinois !?om June to October 2002. The purpose of this assessment was to evaluate the existing 
residential saturation levels of energy efficient products, technologies, and practices of residential 
utility customers in the state of Illinois, as well as evaluate current consumer energy savings 
potential for residential conservation measures. 

11.2 Evaluation Objectives 
The primary objectives of this project were to: 

Evaluate opportunities for efficiency in the residential sector of IUinois; 
Determine saturation rates of existing technologies, products, and practiceshehavior 
in Illinois; 
Understand consumer energy decision-making and consumer energy usage; and 
Provide a baseline to help determine future programs that will most effectively 
impact consumers in Illinois. 

The key information to meet these objectives was in the form of in-home audits and surveys 

Specifically, the audit and survey task consisted of: 

Initial telephone interviews to gather basic household information, 
309 On-site visits to record appliances, household envelope features, and heatingicooling 
equipment, and 
completion of a survey by the homeowner. 

The subsequent analysis of the data gathered was: 

Engineering estimation to develop potential technical savings for each on-site sample point 
(including interactive effects with heating and cooling systems), and 
Statistical sampling and analysis to efficiently and accurately develop estimates of net 
demand and energy savings potential for each appliance or measure evaluated 

Afier the technical potential findings were completed, an analysis of recent secondary studies was 
used as comparisons to the findings of the primary research. The remainder of this report reviews 
the methodology and results of the study. 



111. METHODOLOGY 
This section of the report presents the sampling methodology, and the on-site audit methodology. 

111.1 Sampling Methodology 
MEEA recognized that a modified stmtification of the population, as opposed to purely random 
sampling, created the best opportunity to make the project cost- and time-effective. To achieve 
the best-cost value in the project work scope, the following assumptions were built into the 
samplmg design: 

1. As requested by the Illinois Clean Energy Community Foundation, the population was 
stratified into the following five major regions within Illinois: 

1 - Cook County, including Chicago; 
2 - the Collar counties surrounding Chicago; 

4 ~ Central Illinois; and 

- 
- 

- 3 - Northwest Illinois; 
- 
- 5 ~ Southem Illinois. 

The single family detached housing population from all counties within each major region was 
aggregated. The ratio of that total against the state population was then used to multiply against 
the target sample number of 300 to derive the number of audits per region. 

2. Recruitment and scheduling was targeted to selected population centers located within the 
five regions for three reasons: a) it made it time- and cost-effective to pull a random sample 
list from our contact software, b) it maximized the recruitment callers’ opportunity to 
schedule a household in one of several number of weeks, and c) it gave auditors reasonable 
proximity in making daily visits. The last point was very important, because we scheduled 
visits on a tight time schedule in order to get the most audits within each workweek. 

To ensure maximum potential in reaching single -family owners (and concurrently, to reduce the 
time and cost risk in rejecting renters in the phone recruitment) US 2000 Census data for towns 
and cities in each segment were identified for the highest ratios of owned homes to rental units. 

The fmal sampling of 309 homes gives this study a 90% confidence interval with a 9.4% relative 
precision, with an assumed error ratio of 1. Table 1 below shows the sampling figures and 
stratification. 

Table 1: Final Sample Design by Service Territory 



Our next step was to pull a random sample of single-family households and phone numbers ftom 
a white pages sofiware package. Table 2 below shows the fmal sampling count and percentages 
of each of the survey areas: 

Table 2: Final Sampling Breakdown 

Matousek and Associates, a subcontractor to RLW Andytics, performed the recruitment, 
demographic survey, and audit scheduling by phone to sample groups chosen. Table 3 shows the 
final dispositions of these recruitment efforts. The ratio of successfully recruited audits to 
qualified sample points where contacts were made is 9.3%. 



Table 3: Final Contad and Audit Tabulation 

111.2 Site Audit Methodology 
To perform the site audits, we sent eight different auditors out in one- to tweweek trips to 
conduct the audits between June and October 2002. Each auditor was provided the schedule and 
contact names to visit. Daily schedules normally ran fiom 4 to 6 homes a day. 

Each auditor was experienced in residential assessments. 
documentation and count of all the observable house characteristics, including the following: 

The auditors also took exterior photos for further documentary back up 

A second task during the visit was to conduct a brief survey with the homeowner. This survey 
contained questions relating to ENERGY STAR label awareness and understanding, and general 
energy issues. A final task was to ask for the homeowner to provide their utility service account 
numbers and sign an approval to allow MEEA to request their billing histories from those 
utilities. 

The main audit task was the 

General home configuration - number of floors, ceiling type and height, square footage per 
floor 
Lighting - Counts, types, wattages, locations 
Appliances ~ Counts, types, age, ENERGY STAR or not, model numbers 
Ductwork ~ Visual observation of leakage, insulation level and location 
Wall and attic insulation - Type, depth 
Windows and window types ~ Number of panes, sizes 
Heating and cooling systems ~ Type, model number, other nameplate information 
Presence of efficiency measmes ~ Hot water tank wraps, window seals, faucet aerators, etc. 



I11.3 Methodology for Estimating Impacts 
The analysis for the technical impacts included an examination of typical weather patterns for 
several locations throughout Illinois. This examination indicated that there is a significant 
difference between the northern and southern portions of the state. Comparison of typical 
housing characteristics, on the other hand, showed that these differences were not very 
significant. Therefore, MEEA chose to create one DOE2 physical model to represent the entire 
state, but to utilize two different weather files in conjunction with two corresponding sets of 
utility billing data to modify and calibrate the model independently for each region, thus creating 
two slightly different models for the state. These two models were applied to calculate different 
savings for the northern and southern portions of the state. 

A complete analysis was performed for northern Illinois using Chicago TMY2 weather, while 
another complete analysis for southern Illinois was done using St. Louis TMY2 weather data.’ 

The DOE2 formatted versions of these weather files contain hourly dry bulb and wet bulb 
temperatures, humidity ratios, direct and diffnse solar radiation, wind speed and direction, 
precipitation, ground temperatures and other variables utilized by DOE2 to calculate hourly 
cooling and heating loads. 

The impacts for each measure were derived by fvthg the northem or southern calibrated “as-is’’ 
model with the average of the observed condition for only the homes that exceeded a reasonable 
threshold value. This created a specific baseline model for each measure. These baseline models, 
therefore, represent homes that might be expected to participate in a conservation program 
offering that measure. Next, a retrofit model was created for those homes by upgrading the 
measure of interest to a significantb higher but easily attainable standard. 

Savings were obtained by running the baseline and retrofit models to obtain the hourly building 
demands for a typical year and subtracting the results for every hour. The sum of the hourly 
differences in cooling dmand represents hourly savings for a typical weather year. Annual 
energy savings are the sum of the hourly demand savings for the whole year. Natural gas savings 
estimates in terms of peak BTU’s per hour and therms per year were derived the same way. 

I TMy2 weather data, used throughout the world, have been derived from actual N O M  (National Oceanic and 
Atmospheric Administration) hourly measured data through an elaborate statistical and analytical procedure aimed at 
identifying the most typical of each of 12 months of weather from 50 years of historical data, and combining these I2 
months from different years to create a “Typical Meteorological Year”. 
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IV. HOME AUDIT RESULTS 

CENTRAL AIC 

The following tables with descriptive narrative follow the formats of each of the survey and audit 
instruments. A total of 309 on-site audits results are tabulated in these results. 

%Yes I ?4 No 
92.1% I 7.3% 

IV.l. Homeowner and Home Demographics 
Table 4 summarizes the homeowner demographics of the final sample of audits. During the 
initial contact, those respondents who passed the basic screening questions and a g e d  to schedule 
a visit were asked basic demographic questions, as well as temperature set points they normally 
use for heating and cooling. The average home had 3 individuals living in it, with a median 
income between $50,000 and $70,000. This is higher than the average Illinois income, which is 
approximately $25,000 per year. This discrepancy may be due to the high sampling in Cook 
County and Peoria, which have higher average incomes compared to the rest of the state. 

DEMOGRAPHICS I Range I Avenge 
m e  age (years) I 0-162 I 38.8 
o. of people in home I 1 - 1 1  I 3.0 

SET POINTS 
eating set point (in "n 60 - 80 

6s ~ 82 

Table 4:  Homeowner Demographics 

The distribution of home ages in this study was similar to the Illinois home age distribution 
reported in the US 2000 Census, as is evident in Table 5. 

Footnote to top entry in census column: 2000 Census recorded homes from 1999 and 2000 

Table 5:  Home Age Comparison with Census Data 
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We were able to recruit homeowners from every income strata. Table 6 compares the income 
distribution of homeowners in this study to the distribution of homeowner incomes in the most 
recent American Housing Surveys conducted by the US Census Bureau for Chicago and St. 
Louis. This comparison to the Census data shows that homeowners in mid-range incomes were 
represented equitably in the study. The apparent smaller representations of lower and higher 
income ranges may he explained by the significant percentage of those who refused to disclose 
income or made erors in recall. Both the level of non-response and the variations are expected. 
The US Census Bureau explains income surveys are difficult, and large non-responses create 
reporting errors.’ 

Table 6:  Homeowner Income Comparison with Census Data 

IV.2 Overall Home Configurations 
Table 7 shows the results for items 1 through 5 on the audit form: conditioned space, ceiling 
heights, ceiling area, basement, and presence of weather strippinghaulking. The average main 
floor of the homes visited was 1,284 square feet. Forty four percent of the homes audited had a 
conditioned basement. 

A number of US Census Bureau studies explain difficulties in self-reported income surveys, and have documented 
how the Bureau requires a large degree of inputation procedures in order to reduce mors: Moore, Jeffrey C., Linda L. 
Stinsou, and Edward I. Welniak, Jr., “Income Measurement Error in Surveys: A Review”, US Census Bureau (no date 
given); accessed via www.census.gov/srdipapers/pdf~sm97-05.~f; Vaughan, D., “The Survey of Income and Program 
Participation”, US Census Bureau (no date given). 
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%doors 309 78.9% 
#doors 305 1.9 

# doors wl 

iY doors wlo 
WS 261 1.7 

ws 92 1.4 

Table 7: Overall Home Data 

IV.3 
Table 8 below shows the final breakdown of the heating, cooling, and domestic hot water systems 
(some homes had multiple systems for heating, cooling or hot water) found in the audits. As 
shown, an ovenvhelming majority of homeowners audited had natural gas fired forced air 
furnaces and electric cenbal air conditioning. One home was served by a community heating and 
cooling system, and 5 homes had community domestic hot water (“DHW”). The capacities 
shown are average heating and cooling capacities in BTU per hour and storage tank gallons for 
DHW, respectively. 

Heating, Cooling and Hot Water 



System 

Table 8: Heating, Cooling, and Hot Water Systems Found 

Table 9 shows the total percentage of respondents who had central air conditioning, with a 
comparison to percentages reported in the American Housing Surveys. The slightly higher 
percentage found in this study is not surprising. The U S  Census Bureau has noted the dramatic 
and steady increases in central air conditioning in all areas of the country, especially in the South 
and Midwest3 

Fuel Type Percent of Sample Capacity 
Forced Air Furnace 92.5% 95.296 

Natural Gas Hydro-Baseboard 4.2% 189.917 

Table 9:  Central Air Conditioning Percentages 

IV.4 Windows and Doors 
Table 10 shows the final averages of window and door data collected. The average number of 
windows per house is 20.1, and the average glass area per house is 203 square feet. The average 
number of glass layers (“#panes”) per window is 20, including storm windows in place during 
the site audits. A small percentage (about 6%) of the windows observed during the audits were 
s igle  pane without storm widows. It is probable, however, that many of these, which were 
observed during the summer, will be fitted with storm windows during the winter. A similar 
percentage (about 7%) were “triple pane” (counting storm windows as one pane in most of those 
cases) window assemblies. Less than one percent (about 0.7%) of the windows observed were 
true triple pane windows, and none of these were fitted with storm windows at the time. 

3 Found at www.eia.doe.gov/emeu/recdrecs97/decade.h~l#geoa-ceq~ 
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AVERAGE WINDOW DATA 
I Average 

#windows I 20.1 
#panes 2.0 

Wood I “lnv’ I A  
52.8% I 23.2% I 

Table 10: Window Results 

IV.5 Insulation 
Table 11 shows the number of homes that have insulation in specific parts of the building 
envelope, average R-value, and the average area. The “Avg. R-value” is the average of those 
that have insulation, and not the average of all those in the sample. The “Avg. Area”, however, is 
the average surface area for the entire sample. 

I I total I with I Avg.R- I Avg. I 
INSULATION DATA I n= I ins111 n=I Value I Area 

lover basement I 234 I 28 11.9 11,118 

Flat ceiling I 303 I 275 I 22.2 I 1,233 
Vaulted ceiling I 68 I 62 I 18.6 I 557 

Table 11: Insulation Results 

IV.6 Electric Lighting 
Table 12 is a summary of the information obtained for electric lighting systems. 

Table 12: Room Lighting Summary 
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IV.7 Ductwork 
Table 13 and Table 14 show results of data collected on ductwork in the attics and basements of 
the audited homes. Most of the ducts found in attic spaces had one inch of insulation and were 
exposed to the attic conditions. Many, however, were covered to some extent with attic 
insulation. As shown in the table, the majority of homes had most of their ductwork installed in 
the basement, where the typical practice was to use un-insulated sheet metal. In a few homes 
ducts in the basement were covered with floor insulation. No observable differences in duct 
installation practice between conditioned and unconditioned basements were apparent. 

No. of homes with ducts Average Insulation Overall 
Location of Ductwork in this location Thickness, Inches R-value 

ATTIC, Exposed 37 0.88 3.1 
ATTIC, Under Attic Insulation 19 8.95 29.0 

BASEMENT. ExDosed 275 0.09 0.7 
BASEMENT, Under Floor Insul. 7 5.64 18.5 

Table 13: Ductwork Insulation Summary 

Duct leakage rates were estimated by the auditors based on their assessment of visible portions of 
the ductwork. Leakage characteristics were tabulated in three qualitative categories as high, 
medium or low. By far, most of the duct systems observed were assigned medium or low leakage 
estimates, suggesting that duct leakage is probably not a major problem with heating and cooling 
systems in Illinois. Supporting this conclusion is the fact that most of these systems are in 
basements where overall duct leakage energy losses are somewhat buffered. 

I Amount Of duct leakaee (bv auditor's 1 

Table 14: Duct Leakage 
Table 15 shows the space conditions where the attic ductwork runs (for those homes with 
ductwork): 

SPACE CONDITIONS where the attic ductowork 
runs 

I #of homes with I I 

Table 15: Ductwork Space Conditions 



IV.8 Appliances 
Table 16 below shows the summary of appliances found in the audits. Refrigerators tended to be 
the oldest appliance in the home, followed by humidifiers. ENERGY STAR compliance among 
the appliances inventoried was found to be very low with the highest incidence observed for 
clothes washers and refrigerators, which were around 4.5%. 

~~ 

% of homes wl these measures? 
Pipe Insulation 10.4% 
Hot Water Tank Wrap 7.4% 
Low flow showerhead 28.8% 
Faucet aerators 36.9% 
Programmable Thermostat 46.9% 
Outdoor light sensor 29.4% 

Labeled I 
~ ~ 

Avg. per Avg. Age, I n= I home I years 

I Total I 2.9% I 
Table 16: Appliance Summary 

While most appliances can last longer, their anticipated age is generally around 10 years. While 
they can be repaired and serviced to extend their life, the efficiency of the units significantly 
decrease beyond their expected life. Given the average age identified in the audits, there is a 
significant opportnnity to market ENERGY STAR appliance programs. 

Presence of Efliciency Measures 
Table 17 below shows the percentage of energy efficiency measures found. Nearly half of the 
audited homes bad programmable thermostats, while a little over a third had faucet aerators. 

Table 17: Other Efliciency Measures Summary 

IV.9 Conclusions 
The raw aggregated data from the audits show suggest several areas where energy efficiency 
opportunities stand out. 

The large percentage of central air conditioning in homes suggests that any initiative designed to 
improve efficiencies in sizing, ductwork, refrigerant levels, filter maintenance, or replacements in 



higher SEER models can impact a wide range of homeowners regardless of home size, location, 
or income level. 

There are significant opportunities for replacements or upgrades to ENERGY STAR products and 
appliances. A large percentage of homes have incandescent and halogen lamps, and the audits 
show low levels of ENERGY STAR labeled appliances and lighting in the homes visited. 

Finally, there are significant portions of the sample population that do not have simple 
conservation measures, which are normally addressed in weatherization and low-income 
programs. 

V. HOMEOWNER SURVEY RESULTS 
This section presents the results of the short consumer survey administered during the on-site 
visit. Aggregate responses to date are shown per question. We compared selected results with 
three other studies where similar queries were posed: 

Consortium for Energy Efficiency (CEE) 2001 National ENERGY STAR Awareness Survey 
2001 Illinois Statewide Energy Survey, conducted by American Viewpoint for the Illinois 
Clean Energy Community Foundation 
2001 Cook County Resident Survey by Catalyst Group for the Chicago Energy Cooperative 

V.l 
Questions 1 through 4 of the consumer survey asked about recognition, awareness, and 
understanding of the ENERGY STAR logo. Specifically, we asked respondents to provide the 
fmt and second messages that came to mind upon viewing the ENERGY STAR label. 

To score these responses, we used the scoring table shown below. This table was used for a 
Northeast Energy Efficiency Partnership (NEEP) ENERGY STAR Appliance metric update study 
in 2001. It also closely emulates the scoring used in the 2000 and 2001 CEE ENERGY STAR 
study. Q1 was designed to elicit any response; 4 2  prompts for a second response, if any. 

ENERGY STAR Logo Awareness and Understanding 



- 
Response Scoring 

Response Compared To These Characterizations: 
Seal of approvalhating system for energy efficiency 
Label describing energy efficient products 
Promotes energy efficient products 
Endnmzd hv EPA . . -. . . - . , . . . . . 

eorbg  for Response Fit: 
cry  Awarc : Lkscription tits closcly to rhc 

lcharacterizations above I 
Somewhat Aware = Description shows an understanding 
that E Star relates with energy efficiency (approaches 
these characterizations) 
Not Aware = Description is not close to what Energy Star 
is or means 
No Response: Homeowner could not come up with any 
other message 

Table 18: Scoring of Descriptions of ENERGY STAR Label 
- 

Table 19 shows the final results based on this scoring. In total, 6.1% of respondents provided a 
frst message that implied a high level awareness of ENERGY STAR. 

Count of 0 1  Response Characteristics 
01 Characteristics lTotal1 % 

Table 19: ENERGY STAR Label Awareness 

A comparison of the awareness levels with the CEE 2001 Awareness Survey shows that the 
Illinois residents surveyed in this study showed lower levels of awareness compared to the 
national levels,as illustrated in Figure 1 below. 



IL -Somewhat Aware 

:EE - General Understanding 

IL .Very Aware 

CEE -High Understanding 

0% 10% 20% 30% 40% 50% 60% 

Figure 1: Comparison of Understanding/Awareness Levels With CEE 2001 National 
Energy Star Awareness Survey 

Next, respondents were asked if they bad ever seen or heard of the ENERGY STAR label, and if 
so, where they had seen or heard of it. These results are presented in Table 20 and Table 21 
below. Each of these tables also presents a comparison column of the CEE 2001 awareness 
results. 

“Ever heard of or seen this ENERGY STAR label before?” 

Yes I 50.2% I 40.0% 
I Illinois residents I CEE 2001 Study 

No I 49.8% I 60.0% I 
NB: CEE Mail only results 

Table 20: Participant SelEReported Awareness of ENERGY STAR Label 

Of those that had seen the ENERGY STAR logo before, most claimed to have been made aware 
of it through utility mailings or other media (a total of 49.3%). 



TV or radio 
Utility mailing 
Friend, neighbor, relative, or co-worker 
Internet 
Sales person or contractor 
In-store displays 
Other 
Don’t Know 

1 “Where did you hear or see something about Energy Star?” 
(%I 

13.4% 
22.2% 
0.8% 
5.8% 
8.5% 

24.9% 
7.1% 
3.3% 

In-store displays 

Sales person or contractor 

Internet 

Friend, neighbor, relative, or co-worker I 
Utility mailing 

TV or radio 

Newspaper or magazine 

I 0 5 10 15 20 25 30 35 40 45 

Figure 2: Where ENERGY STAR Logo was Seen or Heard 

V.2 Energy Issues 
The last set of questions in the survey asked the respondents to self rank their level of knowledge 
and concem on energy issues. The questions were asked in the form of a statement, and 
respondents were asked to choose a score from 1 to 9, with I equaling “Not at all” and 9 equaling 
“extremely”. Table 22 helow shows the average of the responses in this study, along with a 
comparison to similar queries posed in the 2001 Chicago Energy Cooperative Study! 

Shapiro, Leo I, Catalyst Marketing Group, “Community Energy Cooperative ~ Cook County Resident Survey”, 
August 2001. Report tables provided courtesy of the Community Energy Cooperative. 
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On a scale of 1 tu 9 (1 =none, 9 =very much) 

~~ 

I I I 

Of all issues, importance of environmental topics 1 290 I 6.4 I 6.8 
Knowledge of environmental issues I 289 I 5.2 I 5.2 

n= I Avg. I CECZOOlStudy 

Table 22: Average Knowledge and Concern for Energy Issues 
Both studies show that Illinois homeowners are self-admittedly uncertain about environmental 
issues, with fairly significant concerns for energy costs and environmental topics. These results 
generally corroborate with the results released in the 2001 Illinois Statewide Study, where 75% 
placed significant importance on the purchase of energy efficient appliances and products, and 
similar percentages supported government funded energy efficiency initiatives.5 These concerns 
for energy and environment from this short homeowner survey are also generally similar to 
opinions about the importance of energy efficiency collected in a 2001 statewide random sample 
energy and environment survey conducted by the University of Illinois.6 

V.3 Conclusions 
It may seem something is wrong when the low numbers of energy efficient measures found in the 
audits are compared to the stated values and desires in this and other recent studies. However, 
this is not surprising. We believe that there are three broad and interrelated explanations for this 
apparent incongruity: socially desirable response bias, a lack of readily available and accessible 
information, and an accurate understanding about energy efficiency. 

Socially desirahle response bias ~ this is a recognized challenge in survey work, where 
respondents will tend to give answers that are socially desirable rather than disclose actuul 
behavior. This has lead to increased concerns hy researchers to identify and ovefcome this bias 
in marketing research for “green” and other cause issues.’ For example, in a 2002 baseline 
assessment of ENERGY STAR homes for Northeast Utilities, RLW Analytics found an obvious 
disconnect between homebuyer actions perceived by market actors and even in the self- 
perceptions by homeowners themselves.’ 

Lack of information - This is a common market barrier found by researchers when evaluating 
marketplaces for ENERGY STAR products and appliances. Without a sustained program 
initiative to provide consistent and unbiased information about energy efficient products, most 
consumers will rely on whatever contractor and salesperson information is given tbem, as well as 
anything tiom the national media, such as Consumer Reports or on-line resources. 

Wilson, John H. of American Viewpoint, “Illinois Statewide Energy Survey”, prepared for the Illinois Clean Energy 
Foundation, September 2001, page 4. 

“UIS Survey Research Office Summer 2001 Energy & Environment Survey”, accessed at 
ht~:l/sro.uis.edu/Energy.htm. ’ Nancarrow, Clive, Bristol Business School UWE. and Ian Brace, BJM Research and Consultancy, “Saying Ule ‘right 
thing’: Coping with Social Desirability Bias in Marketing Research”, Brim1 Business School Teaching and Research 
Review, Issue 3, Summer 2000; accessed via www.uwc.ac.ukibbsItrriIssue3Ils3-2 2.htm Agreements behveen socially 
desirable self-reports and observed actions vary widely, as reported in Gosling, Samuel D., Oliver P. John, Kenneth H. 
Craik, and Richard W. Robins, “Do People Know How To Behave? Self-Reported Act Frequencies Compared With 
On-Line Codings by Observers”, Journal sfPersonalily andSocialPrychologv, 1998, Vol. 74, No. 5,  pp. 1337-1349. 

Recent research relating to the disconnect in values and behavior include Jane Peters and She1 Feldman, “I Can Do It! 
The Role of Self-Efficacy in Motivating Changes in Attitudes and Behavior Relating to Energy Efficiency and 
Renewables” (IEPEC Proceedings, August 2001); Rick Diamond and Mitha Moezzi, “Revealing Myths about People, 
Energy, and Buildings” (2000 ACEEE Summer Study Proceedings, August 2000); and Willett Kempton and Max 
Neiman, Editors, “Energy Efficiency: Perspectives on Individual Behavior” (ACEEE publication, 1987). 

25 



This Study: % of 
Homes With This 

IL Energy Survey: % who 
state they attemd to 

Behavior 

9 For example, in a residential W A C  s M y  done in 2002 by RLW in CT, MA, and RI, about half of the respondents 
who recently installed central air conditioning claimed they knew a lot of about efficiency, and about the same amount 
could cite the main benefits of high efficiency systems and the technical factors that affect energy use. However, few 
could carrectly cite SEER as the measure of efficiency, and a majority of them did not assess the cost effectiveness of 
the new unit they were considering. In addition, contractors appeared to be inconsistent in discussing the benefits of 
high efficiency equipment and efficiency options with customers. 

JtemlMeasure I undertake these measures 

26 

appliances and products 

Purchase energy efficient air- 

Use energy saving light bulbs 

conditioners and refrigerators 

3.2% 85% 

4.5% 77% 

23% 67% 



VI. TECHNICAL ASSESSMENT OF ENERGY AND DEMAND IMPACTS 

VI.1 Potential Energy Conservation Measures 
MEEA analyzed 34 potential home improvement options, as listed in Table 24, and calculated 
average annual savings for each in terms of kWh and kW electrical energy and demand and 
therms of natural gas. Some of the improvements apply only to air- conditioned homes, while 
others may apply to any home. Shaded ID options represent 19 measures and options that have 
been identified by MEEA as priority measures, to be more fully developed in the market 
assessment section of this report. 

Table 24: Potential Situations and Improvements Evaluated in this Study 

Several of the listed improvement options represent multiple ways of dealing with a single 
potential situation. For example, a low-evaporator airflow (ID 3 and 4) may be rectified by 
increasing duct capacities or increasing the speed of the blower. The potential situation in this 
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case is denoted as “A” or “ B ,  respectively. The cost of implementation of each improvement 
option is based on the “Quantity” defined in the last column of the table. 

V I 2  
Information gathered during the site visits included detailed house construction features and 
demographic information from 309 single family detached homes throughout the state. Monthly 
electric billmg data were obtained from the utility companies for 177 of these homes. 

MEEA employed specially created DOE2 models based on the average shell and demographic 
characteristics of all the sampled homes to estimate potential savings. These models were 
designed to exhibit weekday, weekend and monthly variations in energy consumption derived 
from over 100 hourly schedules, which in tnm were created from previously metered hourly end- 
use data. Each model is capable of producing valid seasonal energy savings and peak demand 
savings. Savings are actually based on differences in hourly demand over a full 8,760 hours. 
Demand savings can be observed for any hour of interest, but those reported for this study are 
non-coincident annual peak demand savings. As such, they are not truly additive. 

First, an “as-is” model for each region was created to represent the average characteristics of all 
homes in the sample. The state was divided into two weather regions: one representing the 
northern part and another the southern part of the state. Monthly billing data from 104 homes in 
Commonwealth Edison (ComEd) territory were used to calibrate the model representing northern 
Illinois, while combined billing data from 44 sites in the CECo service area and 29 sites in 
Illinois Power temtory were used to calibrate an independent “southern” model. Independent 
adjustments of uncertain variables such as monthly base loads and temperature set points for 
cooling and heating were made to obtain calibration of these models to within 10% each month of 
their actual average monthly kwh usage. 

Many of the descriptive components of the “as-is’’ or baseline home that were used in the DOE2 
models are listed in Table 25 below. This is a twmtory house with a full basement, part of 
which is heated and cooled. The floor areas of each space are the averages of those measured 
during the site visits, except that the actual average of third floor areas (about 12 square feet) is 
included in the second floor of the model. The total conditioned area of the house is 2290 square 
feet. The total window area is 203 square feet, distributed by N, S, E and W orientations 
documented in the audits. 

The basic model also contains four unconditioned zones to capture the effects of the heat transfer 
through the attics, garage wall and floor over the unconditioned basement. These buffer zones 
also provide a method of modeling duct supply and return air leakage to these spaces and duct 
heat transfer to and from the attic. 

Exterior shading is modeled by twefoot eaves on the north and south sides and 60-foot high non- 
deciduous “trees” on the east, south and west faces of the house. The solar transmissivities of 
these trees is 0.5, which represents about 50% of the full shading effect, or the average, for all 
homes. Interior shading of the glass is modeled by light drapes that are fully open at times and 
partially closed at other times, according to a realistic schedule of occupant behavior. 

Interpretation of Field Data and Creation of DOE2 Models 



I Characteristic I DOE2 Model Value I 
First floor conditioned area, sq. ft. 1,290 
Second floor conditioned area, sq. ft. 520 
Conditioned basement area, sq. ft. 480 
Unconditioned basement area, sq. ft. 450 
Garage area, sq. ft. 280 

Window glass type Double-paned clear 
Solar screens? No 

%glass to cond. Floor area 8.3% 

Infiltration ACH 
Wall insulation R-value 
Attic insulation R-value 
Number of occunants 

0.50 
7.0 
15.0 

2 

Lighting connected load kW 
Lighting peak usage kW 
Misc connected load kW 
Misc peak usage kW 
Base elec. usage, kWhJyear 
Base cas usage. kWWvear 

Table 25: DOE2 Model Characteristics of the Baseline Home 

Internal and external energy (electricity and gas) used for lighting, appliances, and hot water vary 
hourly according to end-use metered data from other studies. These also vary monthly to allow 
calibration of the model to match actual utility billing data. Cooling and heating temperature set 
points were also allowed to vary both hourly and monthly to represent measured data from other 
studies, as well as to provide fme tuning of the model for calibration. 

Cooling and heating system characteristics are shown in Table 25. These values are typical of 
those observed in this study or borrowed from other similar studies. The airflow factor and 
system charge factor, for example, are from other studies in which air conditioner performance 

4.38 
2.73 
3.36 
2.56 

6,914 
174 2 
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