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EXECUTIVE SUMMARY

Each year, Missourians spend about $12 billion on their energy bills to heat, cool, and power their
homes and businesses (EIA 2010a).1 By comparison, the state collected less in taxes from
individuals and businesses—$10.5 billion—in 2010 (MODR 2010). And while Missouri often touts
having some of the lowest average electricity prices in the nation, its buildings actually consume
energy at one of the highest rates per capita (45th nationally in 2008).2 Meeting the energy needs for
homes and businesses is clearly a substantial portion of annual costs to the state, and these energy
needs are growing. Missouri’s population is expected to grow 10% by 2025 and with that growth will
come increased demand for energy resources and services. Energy efficiency—long-term
improvements in technology performance and practices that reduce energy demand—is Missouri’s
lowest cost energy resource and offers significant potential to meet this growing demand for new
energy sources.

National estimates show that energy efficiency improvements cost only a fraction of new electricity
supply (see Figure ES-1) (Friedrich et al. 2009; Lazard 2009). Even with relatively low electricity prices
in the state, energy efficiency can be a critical resource to foster a secure and sustainable energy
future for Missouri. This report examines how energy efficiency policies and programs can reduce
energy bills for Missouri homes, businesses, and governments while stimulating the economy and
reducing reliance on more expensive energy resources. While the state has several efforts
underway, significant potential for energy efficiency would remain untapped if the state continues on
its current track. The multiple economic benefits of efficiency analyzed in this report demonstrate that
efficiency is a financially responsible strategy for the state of Missouri that will set the state on a path
toward economic growth and energy sustainability.

Figure ES-1. Levelized Costs for Electricity Resources
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Notes: Energy efficiency data from Friedrich et al. 2009 (ACEEE), which represents 5 years of average utility

efficiency program cost data from 12 states. The states included are geographically disperse and therefore a

good indication of efficiency program costs throughout the country; all other data from Lazard 2009. High-end
range of advanced pulverized coal includes 90% carbon capture and compression.

! This does not include spending on energy for transportation, which accounts for another $14 billion in per year in Missouri. In
aggregate, Missourians spend 2.5 times more on energy than on taxes.

% This includes residential and commercial building sectors, based on data from EIA’s State Energy Data System (SEDS) for
2008. In 2008, residential and commercial buildings consumed 158 million Btu’s per capita while the national average was 130
MBtu per capita.
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Energy Efficiency in Missouri

Missouri is increasingly turning to energy
efficiency as an economic policy to save
consumers money and create jobs, as
well as foster energy sustainability by
investing in a clean, local resource that
reduces emissions and boosts in-state
energy expertise. Missouri  state
agencies, local governments, utilities,
and non-governmental organizations are
already investing in energy efficiency,
and have made notable progress in
recent years.

The state government has taken steps to
improve efficiency in its own facilities
and rolled out numerous customer
programs, and local governments are
also taking action through such
measures as building energy codes and
local community efficiency programs.
For example, Kansas City's “Green
Impact Zone” is emerging as an example
of concentrated energy efficiency
initiatives  acting in  concert  with
economic development goals (see text
box).

Under long-standing requirements for
integrated resource planning (IRP), most
utilities in Missouri currently offer some
energy efficiency programs to electric
and natural gas customers and have
expanded programs in recent years. In
2009, utilities in Missouri spent about
$27 million on electricity and natural gas
efficiency programs and in 2010,
program budgets increased to about $40
million (CEE 2010a, 2010b).

Missouri took a significant step in 2009

Case Study: Targeted Energy Efficiency Investments—
The Green Impact Zone and SmartGrid Demonstration
Project in Kansas City

Dozens of local and metropolitan region partner
organizations and agencies are collaborating on this
geographically-focused community redevelopment
project aimed at vastly improving a neighborhood of
Kansas City’s urban core through coordinated “green”
investments. Energy efficiency in buildings is one of
the core strategies—along with jobs, safety & services,
infrastructure, housing, youth, and agriculture—being
applied to transform the neighborhood. Four separate
but coordinated programs are working in the Green
Impact Zone to Iimprove energy efficiency: a
neighborhood-based low-income weatherization
program, two building energy assessment and
improvement financial incentive programs, and a
“Smart Grid” demonstration project. The Green Impact
Zone Low-Income Weatherization Program is managed
by the zone in partnership with the regional planning
agency, Mid-America Regional Council (MARC), and
funded by the Missouri Department of Natural
Resources.

By March 2012, the program aims to have weatherized
more than 419 homes in the Zone and at the end of
May 2011 the program had completed work on 63
homes, work was underway at another 60 homes, and
44 additional prerequisite energy assessments had
been completed. Participants will receive up to 35
percent reduction in energy usage and save on
average $435 per house in heating and cooling costs
annually at current prices. The program has made a
concerted effort to work with contractors to provide jobs
and training, as well as outreach about the benefits of
the program through door-to-door canvasses and in-
person meetings with landlords.

toward regulatory changes necessary to align utility financial objectives with saving energy through
customer energy efficiency programs. The Missouri Energy Efficiency Investment Act (SB 376 or
MEEIA), enacted in 2009, declares that the policy of Missouri is to value “demand-side” investments
such as energy efficiency equal to traditional investments in energy supply and delivery infrastructure.
After passage of SB 376, the Missouri Public Service Commission (PSC) conducted a rulemaking
proceeding that involved a broad spectrum of Missouri energy stakeholders. In April 2011, the PSC
published a final rulemaking to implement the MEEIA. The rules allow utilities to submit cost recovery
and incentive mechanisms along with their energy efficiency plans.
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Despite the clear intent of SB 376 to boost utility energy efficiency efforts by addressing fundamental
financial barriers to utility investments in energy efficiency, initial plans filed by the utilities call for
reduced spending on customer energy efficiency programs. This contrary result stems in part from
the utilities viewing the new rules as not effectively addressing fundamental barriers. To achieve the
amount of energy savings through utility programs outlined in this report requires a regulatory
framework that effectively aligns utility financial interests with saving energy through successful
customer energy efficiency programs. The initial impacts stemming from recent rate cases and
related proceedings before the PSC suggest that such a framework has yet to be established.

Policy Implementation Opportunities

While the state has taken important steps, significant potential for energy efficiency will remain
untapped if the state does not take additional policy actions nor address regulatory challenges such
as those leading to recently announced plans by utilities to roll back their efficiency programs. And
while some localities have shown leadership—for example, by adopting the latest model building
energy codes, many more regions stand to benefit from updated policies and programs. Passage of
MEEIA clearly shows that Missouri policymakers recognize the very real and significant value of
energy efficiency to Missouri’'s energy customers and the economy as a whole.

This report presents a vision of what is possible in Missouri if a suite of ten comprehensive policies
and programs were to be enacted to encourage the adoption of greater energy efficiency. We then
estimate the resulting energy savings compared to a business-as-usual scenario, the associated
policy costs and investments, net consumer savings on energy bills, emissions reductions, and
macroeconomic impacts such as net job creation. We recognize that there are numerous existing
energy efficiency initiatives underway in the state. Our suite of ten policies represents expansions
and additions to such existing efforts.

The suite of ten energy efficiency-related policies examined in this report includes:

1. Energy efficiency targets and regulatory policies for utilities
2. Advanced new buildings initiative

3. Manufactured homes programs

4. Behavioral initiative

5. Efficient manufacturing initiative

6. Rural and agricultural initiative

7. Building energy codes and enforcement

8. State and local public buildings upgrades

9. Combined heat and power (CHP)

10. Demand response

The first policy in this list—energy efficiency targets for utilities and regulatory policies for utilities—is
a significant component to a robust, long-term strategy that would improve energy efficiency in
Missouri. To tap into this potential in the coming years, the state must fine-tune its regulatory
framework to align investor-owned utilities’ financial interest with efficiency programs, and utilities
must continue to build up their programmatic experience. Missouri could, as a next step, develop
binding, five-year energy efficiency targets for investor-owned utilities (IOUs), which could be tailored
to individual utilities and would work in conjunction with utility IRP processes. Municipal utilities and
cooperatives, which are not regulated by the Missouri PSC, could follow the same vision by adopting
similar voluntary standards. Utilities would achieve the savings through a variety of program
strategies for its customers, and our analysis presents one possible scenario for how the savings
could be achieved (see Table ES-1). Five-year goals for IOUs could start at modest levels and ramp
up to 1% savings by 2016: 0.3% in 2012, 0.5% in 2013, 0.7% in 2014 and 2015, and 1% in 2016.
There is general agreement among stakeholders that these types of savings are achievable in the
short term. Therefore, these initial results can be used to help set longer-term savings targets—an
approach that is consistent with Missouri being the “Show Me” state. After the programs are
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implemented and evaluated, the Commission and stakeholders could then reexamine the targets for
the following five-year program cycle.

Several other state and local initiatives included in our analysis are complementary to the utility
energy efficiency programs and policies. Leading local governments in the state, for example, have
set stringent building energy codes and enforcement activities, which ensure more efficient buildings
that save energy and money for residents. Other local governments throughout the state should
follow suit. Existing state and locally-owned public buildings also have significant potential for energy
savings. Improving the efficiency of these facilities provides an immediate return in lower energy
bills—a fiscally responsible strategy for the state and its residents.

Combined, we estimate that deployment and implementation of these policies and programs through
2020 can achieve total savings of about 10% of electricity usage and 7% of natural gas usage (see
Figures ES-2 and Table ES-1). Through 2025, we estimate these savings to increase to 17% of
electricity usage and 13% of natural gas usage. Efficiency targets for utilities are achieved through a
portfolio of proven programs for residential and commercial customers, as displayed in Table ES-2.
Efficiency measures can also achieve significant savings in “peak” electricity when demand reaches
its highest and it becomes most expensive for utilities to provide power. Demand response
programs, which aim to shave electricity usage during the peak hours or shift usage to off-peak
hours, can add further reductions. Combined, we estimate that efficiency and demand response can
reduce peak demand 18% by 2020 and 25% by 2025 relative to projected demand.

Table ES-1. Summary of Total Annual Energy Savings in 2020 by Policy or Program

Policies and Programs Electricity Peak Demand Natural Gas
GWh | % MW 9 | Milion | o
Therms
Utility Reiidential Buildings and Equipment 3.645 4.0% 911 510 65 2 506
Programs
Utility ConerciaI Buildings and Equipment 1,559 1.7% 231 1.3% o8 11%
Programs
Advanced Buildings Initiative* 334 0.4% 56 0.3% 9 0.3%
Manufactured Homes* 69 0.1% 17 0.1% 2 0.1%
Behavioral Initiative* 246 0.3% 62 0.3% 7 0.3%
Utility Programs | 5,854 6.4% 1,276 7.1% 111 4.2%
Manufacturing Initiative 935 1.0% |95 0.5% 29 1.1%
Rural and Agriculture Initiative 202 0.2% | 20 0.1% n/a n/a
Building Energy Codes and Enforcement 909 1.0% 227 1.3% 36 1.4%
State and Local Public Building Retrofits 416 0.5% 62 0.3% 10 0.4%
Combined Heat and Power 848 0.9% | 110 0.6% n/a n/a
Demand Response Programs n/a n/a 1,458 8.1% n/a n/a
Total Savings | 9,164 10.1% | 3,249 18.1% | 187 7.1%
Reference Case Energy Usage 90,819 17,958 2,642

Notes: Savings are shown for the year 2020. Percentage savings are measured against reference case energy
usage in 2020. *We assume these program savings go toward meeting the utility efficiency program targets,
which start as five-year targets that ramp up to 1% by 2016. Additional programs and policies could be eligible
toward achieving targets, and the target levels should depend on how inclusive they are of multiple program
strategies.

Vi
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Figure ES-2. Missouri Electricity and Peak Demand Savings from Energy Efficiency Scenario,
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While the energy efficiency policies and programs included in this analysis will require public and
private investments, they can yield a high return to Missouri consumers and the overall economy. We
estimate that by 2025, consumers in Missouri can save a net cumulative $6.1 billion dollars in lower
energy bills (see Table ES-2). And because efficiency measures have relatively long lifetimes of
about 10-12 years, net savings will continue to accrue to consumers on the order of $1 billion
annually after 2025.

Investments in efficiency policies and programs can also help create new, high-quality jobs in
Missouri while also increasing wages. Compared to a reference case scenario, our analysis finds
that energy efficiency investments can create 8,500 new local jobs in Missouri by 2025 (see Table
ES-2 and Figure ES-3). These include well-paying trade and professional jobs needed to design,
install, and operate energy efficiency measures (direct jobs) and also a broader impact on job
creation through re-spending of energy bill savings in other areas of the economy (induced jobs).
The creation of 8,500 net jobs in our energy efficiency policy scenario is equivalent to about 50 small
manufacturing plants opening in the state.

Table ES-2. Economic Impacts from the Energy Efficiency Case Policy Scenario

Macroeconomic Impacts 2015 2020 2025
Net Jobs (Actual) 4,199 6,455 8,512
Wages (Million 2009%) $151 $200 $224

Cumulative Net Energy-Bill Savings

(Million 2009%) $273 $2,034 $6,145

vii
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Figure ES-3. Net Employment and Wage Impacts for Missouri in Policy Scenario (2011-2025)
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Conclusion

Over the last several years, Missouri has demonstrated a growing commitment to energy efficiency
as a means to attain energy, economic, environmental, and sustainability goals. Recent
developments, however, have suggested that the state is struggling to make the major strides needed
to significantly advance energy efficiency. Missouri stands to gain much more from broadening its
policies and programs that encourage efficiency. Several recent studies have demonstrated that
there is a large amount of cost-effective, untapped efficiency that the state could take advantage of
over the next 15 years to save energy and save money. This report complements those recent
studies by analyzing a series of concrete, long-term state policy and program strategies that have the
potential to meet 17% of the state’s electricity needs and create up to 8,500 new jobs. A
comprehensive set of state and local policy strategies, along with a collective commitment by
policymakers, businesses, and individuals, can enable Missouri to reap this potential efficiency
resource while returning numerous benefits to Missouri’s economy and environment.

viii
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INTRODUCTION

Each year, Missourians spend about $12 billion on energy bills to heat, cool, and power their homes
and businesses (EIA 2010a).® By comparison, the state collected less—$10.5 billion—in taxes from
individuals and businesses in Missouri in 2010 (MODR 2010). And while Missouri often touts having
some of the lowest average electricity prices in the Nation, its buildings actually consume energy at
one of the highest rates per capita (45" nationally in 2008).* Meeting the energy needs for homes
and buildings is clearly a substantial portion of annual costs to Missouri residents and businesses and
these energy needs are growing. Missouri’s population is expected to grow 10% by 2025 and with
that growth will come increased need for energy services.’ Energy efficiency—long-term
improvements in technology performance and practices that reduce energy demand—is Missouri’'s
lowest cost energy resource and offers significant potential to reduce energy bills for Missouri homes,
businesses, and government while stimulating the economy and reducing reliance on more expensive
energy resources. National estimates show that energy efficiency improvements cost only a fraction
(one-third to one-fifth) of new electricity supply (see Figure 1) (Friedrich et al. 2009; Lazard 2009).
Based on the economics alone, energy efficiency should be a critical resource to foster a secure and
sustainable energy future for Missouri.

Figure 1. Levelized Costs for Electricity Resources
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Notes: Energy efficiency data from Friedrich et al. 2009 (ACEEE), which represents 5 years of average utility
efficiency program cost data from 12 states. The states included are geographically disperse and therefore a
good indication of efficiency program costs throughout the country; All other data from Lazard 2009. High-end

range of advanced pulverized coal includes 90% carbon capture and compression.

Range of Levelized Costs (cents per kWwh}

% This does not include spending on energy for transportation, which accounts for another $14 billion in per year in Missouri. In
aggregate, Missourians spend 2.5 times more on energy than on taxes.

* This includes residential and commercial building sectors, based on data from EIA’s State Energy Data System (SEDS) for
2008. In 2008, residential and commercial buildings consumed 158 million Btu’s per capita while the national average was 130
MBtu per capita.

® Population projection is according to the MO Office of Administration (2011).
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Efficiency also produces macroeconomic benefits in the form of job creation. By lowering consumer
energy bills and shifting economic activity toward labor-intensive jobs for energy efficiency services,
energy efficiency can create a small, but net positive effect on job creation. The environmental
benefits are also substantial. By reducing the electricity generation needs from traditional, carbon-
based electricity supplies such as coal and natural gas that pollute the environment, energy efficiency
can substantially reduce carbon dioxide, nitrogen oxides, and sulfur dioxide emissions.

But despite the benefits of energy efficiency and high returns on investment, most homes and
businesses are still highly inefficient. The reason is that consumers face tremendous barriers to
improved efficiency, including lack of information, split incentives (when the tenant pays the energy
bills but the landlord makes decisions about equipment), upfront costs, access to capital, and
aversion to risks. National estimates suggest that more than 20% of energy usage could still be
reduced through energy efficiency by 2020 (McKinsey & Company 2009).

State-level policies and programs have been successful in breaking down many of these barriers to
help consumers reap the benefits of energy efficiency. Each year, leading states are already meeting
1.2%-2% of their overall electricity needs from new energy efficiency alone® and saving consumers
billions of dollars each year on energy bills. And over the long-term, these efficiency savings accrue
and can avoid the need to build costly new energy supply infrastructure. Most states in fact have
long-term resource goals in place to ramp-up their energy efficiency efforts. Local governments are
also showing innovative policy solutions to encourage greater energy efficiency.

While Missouri has taken some significant steps toward energy efficiency, much more potential
remains to create lasting economic benefits to the state. Energy consumption patterns in fact signify
an increasing level of energy reliance in the state. For example, per-capita energy consumption has
risen from about 300 million Btu’s per capita to 325 million Btu's per capita in 2008 (EIA 2010&1).7
Also, with a strong focus on the historically low electricity rates in Missouri, consumers in the state
may not be aware of the significant economic benefits they can still gain by improving efficiency. This
report, one in a series of state-level energy efficiency studies by ACEEE, will assess the potential for
cost-effective efficiency in Missouri, the policy and program opportunities to encourage greater
efficiency, and the benefits that could accrue to the Missouri economy from a long-term energy
efficiency strategy.®

METHODOLOGY
In this section we describe our overall project approach and methodology.
Overall Project Context

Over the past several years, ACEEE has worked increasingly at the state level as a growing number
of state legislatures, governors, and other public entities are showing interest and leadership in
energy efficiency. As states engage in this sometimes new area of interest, they identify a need for
analysis and technical assistance. ACEEE’s State Clean Energy Resource Project (SCERP) aims to
create a series of state assessments of efficiency resources and other clean energy strategies, and
aims to serve as a center of information and expertise to support relevant policy strategies at the
state level. This assessment for Missouri is the latest—and tenth—study in this series of reports.

® See Sciortino et al. 2011; refers to net savings from utility-sector energy efficiency programs.

" Readers should note that energy efficiency is one among many factors that underlie changes in per-capita energy
consumption metrics, including changes in electricity supply mix, shifts in the share of customers by class (i.e., industrial,
commercial, and residential), and changes in sources of end-use energy consumption.

8 For more information on the other studies in the series, see ACEEE”s State Clean Energy Resource Project Web page at
http://aceee.org/sector/state-policy/scerp.
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Stakeholder Engagement

Part of our project methodology is to engage with Missouri stakeholders and understand which
energy policy options might work best for the state. We talked to a broad range of stakeholders over
several months to tailor our proposed recommendations to fit the unique needs of the state. Engaging
the many interest groups in Missouri was a significant undertaking. We endeavored to meet in person
with as many different sectors as possible in order to get the feedback required to better understand
Missouri’s unique energy structure and needs. We met with many of the business and environmental
groups; the Governor’s staff; Commissioners and their staff with the Public Service Commission; the
Director and staff of the Department of Natural Resources (DNR); agricultural community
representatives including the Missouri Farm Bureau Federation; REGFORM; Regional Commerce &
Growth Association; the Mid-America Regional Council; local chambers of commerce; the Missouri
Energy Development Authority; utility (gas and electric) companies including: Ameren Missouri,
Kansas City Power & Light, the Missouri Association of Municipal Utilities, and Missouri Gas Energy;
the Associated Industries of Missouri; the Office of Public Counsel; and various other interested
organizations in the state. We also spoke with individuals with Columbia Water & Light and the
Missouri Association of Accredited Energy Professionals. We also called or visited with various state
legislators’ offices, local government representatives such as the Kansas City Department of City
Planning and Development/Development Services, and Washington University in St. Louis.

We were asked to give presentations on comprehensive energy efficiency policy options and
methodology of our study to:

e A forum (150 plus in attendance) organized by the MO Public Service Commission titled,
“State of Electricity Industry Presentation, Part 2” in Jefferson City on August 24, 2009.

e Missouri Energy Initiative’s Conference, “Missouri’s Energy Future”, held in Columbia, MO,
on November 2, 2010.

¢ “Advancing Renewables in the Midwest,” 6" Annual Regional Conference held in Columbia,
MO, on March 29, 2011.

We shared a draft version of this study with all of these stakeholders for their review in advance of its
final publication, and their comments have been incorporated in this report as appropriate. Free
copies of the final report are made available at follow-up outreach events as well as on the ACEEE
Web site.

Reference Case Forecasts

The first step in conducting the analysis was to collect data to characterize the state’s current and
expected patterns of electricity and natural gas consumption over the study time period (2011-2025),
as well as population and buildings data. As described in more detail in the next section of the report,
we relied on several data sources to develop reference case projections for electricity and natural gas
consumption, avoided electricity costs, and retail electricity and natural gas prices.

Energy Efficiency Resource Assessment

There are numerous “levels” of efficiency potential that analysts assess, and these typically include
technical, economic, and achievable potential (for a meta-review of efficiency potential studies in the
U.S. see Eldridge et al. 2008). The next task in estimating energy efficiency potential is to assess the
cost-effective resource that is available given the state’s mix of residential, commercial, and industrial
energy consumers. Several comprehensive assessments of the energy efficiency potential for
Missouri or the surrounding area have been recently completed. In 2009, a meta-review of energy
efficiency potential studies was completed for the Midwest (ECW 2009). Next, in 2010 Global Energy
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Partners® completed an energy efficiency potential study for Ameren Missouri’s (formerly AmerenUE)
service territory (GEP 2010). And finally, KEMA' prepared a statewide energy efficiency potential
study for Missouri in 2011 (KEMA 2011). Together, these studies provided a basis for our energy
efficiency resource assessment.

Energy Efficiency Policy Analysis

While efficiency resource assessments provide an important basis for understanding the general
magnitude and types of energy efficiency potential in a given state, their limitation is that they provide
theoretical estimates but do not provide solutions for capturing the efficiency resource. For example
they do not typically address how a state could tap into its cost-effective efficiency potential through
specific policies and programs. Toward this end, our study builds on the recent findings of the various
efficiency potential studies and analyzes a specific suite of energy efficiency policies and programs.
The suite of policies, including measures like building standards and utility programs for example,
would enable homeowners and businesses in the state to take advantage of the energy efficiency
resource.

Demand Response Analysis

The Demand Response (DR) analysis, which was prepared by Navigant Consulting, assess current
demand response activities in Missouri, uses benchmark information to assess the potential for
expanded activities in the state, and offers policy options that could foster demand response as a
resource to help the state meet its peak electricity needs. Potential electricity load reductions are
estimated for a set of DR programs that represent the technologies and customer types that span a
range of DR efforts. These reductions are in addition to demand reductions from expanded energy
efficiency. Readers should note that multiple “scenarios” of demand response potential are
assessed, however the medium scenario is recommended as a reasonably conservative scenario of
demand response potential and therefore is the one scenario incorporated into the overall estimates
of energy efficiency and demand response potential in the policy analysis.

Macroeconomic and Emissions Impacts

Next, using the energy efficiency policy analysis results on energy savings, program costs, and
investments, we run ACEEE’s macroeconomic model, DEEPER, to estimate the policy impacts on
jobs, wages, and Gross State Product (GSP) in Missouri. DEEPER is the Dynamic Energy Efficiency
Policy Evaluation Routine, ACEEE’s input-output model that evaluates macroeconomic impacts of
energy efficiency investments. This is discussed in greater detail in this section of the report. Finally,
we assess the impacts of energy efficiency policies to reduce air emissions, including carbon dioxide,
sulfur dioxide, and nitrogen oxides.

BACKGROUND

This section presents information on current statewide energy consumption trends in Missouri and
also on existing efforts to improve energy efficiency. The potential for greater energy efficiency and
expanded policy opportunities, as examined in this report, should build on existing experience,
lessons learned, and infrastructure related to energy efficiency. Therefore it is important to provide a
comprehensive review of what the state has already achieved.

® Global Energy Partners, LLC is a provider of energy and environmental engineering and technical services to utilities, energy
companies, research organizations, government/ regulatory agencies and private industry. http://www.gepllc.com/home.asp

© KEMA is an energy consulting firm that provides performance, risk, and quality management in the field of electricity, gas
and heat—from production to use. http://www.kema.com/Default.aspx. As of this writing the study has not been officially
accepted by the Missouri Public Service Commission, however the study still provides a reasonable and meaningful analysis
for our meta-review.
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Energy Consumption Trends in Missouri

In this report we examine energy efficiency opportunities in Missouri’s residential and commercial
buildings, as well as industrial facilities. We do not include efficiency opportunities for the Missouri’s
transportation sector; however, there are numerous policy and technology opportunities the state
could explore for this sector (see Molina et al. 2010). Electricity and natural gas account for the vast
majority of energy consumption in Missouri’s buildings and industries (see Figure 2), and are
therefore the focus of this report and analysis. Petroleum use in the state is attributed mainly to the
industrial sector, and other fuels include wood and biomass.

Figure 2. Total Energy Consumption in Missouri Buildings and Industry
2008 Consumption = 1,353 Trillion Btu
By End-Use Fuel By End-Use Sector

Petroleum

Industrial - 30%

Natural Gas - 18%

Commercial - 30%

Source: EIA 2010a
Note: Electricity consumption includes primary energy and the associated generation losses.
Totals may not sum to 100% due to rounding.

Electricity

Electricity utilities in Missouri rely heavily on coal-fired power plants for electricity generation (81%),
followed by nuclear power (10%) and natural gas (6%) (see Figure 3).
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Figure 3. Missouri Electricity Generation by Fuel Type for 2008

(Total Generation = 91,029 GWh)
Hydroelectric 2% Renewables and Other 1%

Nuclear

Natural Gas 10%

6%

Source: EIA 2010b

Figure 4. Missouri Electricity Sales by Utility for 2008 (Total Retail Sales = 84,382 GWh)

Cooperatives
17%

Municipal
Utilities 13%

Source: EIA 2010b
Note: Kansas City Power and Light includes both KCP&L and its Greater Missouri Operations (GMO).
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As shown in Figure 4, the three regulated investor-owned electric utilities in Missouri include: Ameren
Missouri (formerly AmerenUE); Empire District Electric Company; and Kansas City Power & Light
(KP&L), which also includes KCP&L Greater Missouri Operations (GMO).'* Ameren Missouri is the
largest electric utility in the state, selling the largest share of Missouri’s electricity (45%) and serving
about 1.2 million electricity customers. The utility also provides natural gas services to about 126,000
customers. Kansas City Power and Light and GMO serve about 20% of electricity sales and Empire
District Electric Company serves a small Southwestern portion of the state (5% of sales) (EIA 2010b).
The electric cooperatives (17%) and municipal utilities (13%) serve the remaining electricity
generation needs.

Missouri’s residential sector accounts for the greatest share of electricity consumption, followed by
the commercial and industrial sectors (see Figure 5). We base these data on the U.S. Energy
Information Administration and make some adjustments to the commercial and industrial shares
based on the allocations made in the KEMA analysis using data provided by the Missouri utilities.

Natural Gas

As shown in Figure 2, natural gas is a significant direct source of energy to consumers in Missouri in
addition to its use for electricity generation. Most homes (58%) in the state use natural gas for
heating, and the residential sector accounts for the largest share of natural gas consumption in the
state at 46% (see Figure 6). Natural gas energy efficiency efforts will therefore be important for
improvements in home heating equipment and systems. Commercial buildings also rely on natural
gas for heating and the industrial sector relies on natural gas for some needs. The commercial and
industrial sectors both account for about 27% of natural gas consumption in the state. The main
natural gas utilities in the state are Missouri Gas Energy and Laclede Gas Company. Ameren
Missouri is the third largest natural gas provider in the state.

Figure 5. 2010 Electricity Sales by Sector

Source: EIA 2010b; KEMA 2011

1 Both KCP&L and GMO are subsidiaries of Great Plains Energy; however, they file separate plans with the Public Service
Commission.



Energy Efficiency Potential in Missouri, © ACEEE

Figure 6. 2009 Natural Gas Use by Sector in Missouri

Source: EIA 2010c

Energy Efficiency in Missouri

Historically, Missouri has not typically made significant statewide investments in energy efficiency
compared to other leading states. Missouri has ranked in the lower tier of ACEEE annual State
Energy Efficiency Scorecards which benchmarks state-level efficiency programs and policies (see. for
example, York and Kushler 2002; and Molina et al. 2010 as shown in Figure 7). However, there has
been a recent upswing in energy efficiency program offerings by Missouri utilities as well as
legislative and regulatory activity to encourage greater energy efficiency. There have also been
recent efforts by local governments, such as building energy code development and implementation
of energy efficiency and clean energy projects through federal stimulus funding. State government
efficiency programs have also seen an uptick with the support federal stimulus funding. Next we
discuss some of these recent efforts in Missouri that signal the state’s growing and broadening
interest in energy efficiency.

Missouri Energy Efficiency Investment Act: SB 376 and PSC Rulemakings

The Missouri Energy Efficiency Investment Act (SB 376 or MEEIA), enacted in 2009, declares that
the policy of Missouri is to value “demand-side” investments such as energy efficiency equal to
traditional investments in energy supply and delivery infrastructure. To achieve these ends, the law
allows the Missouri Public Service Commission (PSC) to provide timely cost recovery for energy
efficiency programs, to ensure that utilities’ financial incentives are aligned, and delegates authority to
the PSC to establish rules to implement MEEIA. After passage of SB 376, the Missouri Public
Service Commission conducted a rulemaking proceeding that involved a broad spectrum of Missouri
energy stakeholders. In April 2011, the PSC published a final rulemaking to implement the MEEIA.
The rule, effective May 30, 2011, allows utilities to submit cost recovery and incentive mechanisms
along with their energy efficiency plans. Despite the clear intent of SB 376 to boost utility energy
efficiency efforts by addressing fundamental financial barriers to utility investments in energy
efficiency, initial plans filed by the utilities call for reduced spending on customer energy efficiency
programs. This contrary result stems from the utilities viewing the new rules as not effectively
addressing these fundamental barriers.
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Figure 7. Results of ACEEE’s 2010 State Energy Efficiency Scorecard
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Source: Molina et al. 2010

In April 2011, the PSC issued several final rules to implement the MEEIA, allowing utilities to submit
demand-side programs investment mechanisms (ZDSIM) such as cost recovery and performance
incentives along with their energy efficiency plans.™® The rules establish guidelines by which the PSC
can determine whether utility plans would achieve all cost-effective efficiency, and require that the
Commission approve a utility plan only if it is consistent with a goal of achieving all cost-effective
savings. The rules also have provisions for utility program cost recovery, lost revenue recovery, and
incentives, as discussed in more detail later in the report.

The rule requires that the Commission use either an electric utility’s efficiency market potential study
or a pre-established set of annual goals (whichever is higher) as a guideline for determining whether
programs are meeting all cost-effective efficiency. The pre-established incremental annual energy
savings goals are: 0.3% in 2012; 0.5% in 2013; 0.7% in 2014; 0.9% in 2015; 1.1% in 2016; 1.3% in
2017; 1.5% in 2018; 1.7% in 2019; and 1.9% in 2020. The goals are not mandatory and no penalty is
assessed for not meeting them. Rather, the goals provide useful guidance for comparison to utility
proposals.

Utility Energy Efficiency Programs

Most utilities in Missouri currently offer some energy efficiency programs to Missouri electric and
natural gas customers and have plans to continue offering programs at some level. In 2009, utilities
in Missouri spent about $27 million on electricity and natural gas efficiency programs and in 2010,
program budgets totaled about $40 million (CEE 2010a, 2010b). Such programs have largely been
enacted and required by long-standing regulations that require integrated resource planning. Under
that regulatory framework, however, utilities still faced significant financial barriers for investments in
demand-side resources such as energy efficiency.

2 For the final rules published in the Code of State Regulations in April 2011 and effective May 30, 2011, see

http://www.sos.mo.gov/adrules/csr/current/4csr/4c240-20.pdf
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Ameren Missouri significantly increased its commitment to energy efficiency in recent years.® The
utility reported efficiency program expenditures of about $3 million in 2008 and a sevenfold increase
to a 2009 annual program budget of $21.5 million (CEE 2010b). Ameren Missouri had a
comprehensive energy efficiency market potential study completed in early 2010 by Global Energy
Partners to assess electrical energy efficiency and demand response potential in the residential,
commercial, and industrial sectors for the Ameren Missouri service territory from 2009 to 2030 (GEP
2010). The utility plans to continue offering some level of energy efficiency programs; however they
have recently indicated that they will scale back programs from about $25 million in 2010 to about
$20 million in 2011 (St. Louis Dispatch 2011). In their most recent Integrated Resource Plan, Ameren
Missouri reported plans to spend $60 million over 3 years on energy efficiency programs (Ameren
Missouri 2011).

Kansas City Power and Light (KCP&L)," the second largest investor-owned utility (IOU) in the state,
also offers several energy efficiency programs for customers, and the utility identified an increasing
amount of energy efficiency in its most recent resource plan for the Greater Missouri Operations
(KCP&L 2009). KCP&L recently reported its projected expenditures for 2010 at about $26 million
including GMO (KCP&L 2010).

Several municipal utilities and electricity cooperatives also currently offer programs. For example, the
City Utilities of Springfield, the largest municipal utility in the state, invested about $500,000-
$600,000 per year to energy efficiency from 2008—-2010 (CEE 2010a, 2010b). Columbia Water and
Light, another large municipal utility, identified energy efficiency as the least cost power supply option
in its 2008 Integrated Resource Plan (IRP), which identified that programs could reduce demand from
the existing forecast by about 5 to 10% over the next 10 years (CW&L 2011). The Columbia City
Council approved the expansion of residential and commercial energy efficiency programs offered by
the utility (CW&L 2011).

Gas utilities also administer energy efficiency programs. For example, Missouri Gas Energy spent
$1.5 million in 2009 on energy efficiency programs for residential customers and ramped up to a
budget of $2.25 million in 2010 (CEE 2010b). For more information on energy efficiency programs
provided by Missouri gas companies (Laclede Gas Company, Ameren Missouri, Atmos Energy, and
Missouri Gas Energy), see the DSIRE Web site (www.dsireusa.org).

But while numerous utilities in the state are offering energy efficiency services, the level of collective
commitment still falls well below that of leading states. In 2009, Missouri utilities budgeted about
0.4% of its revenues for energy efficiency services, while leading states budgeted on the order of 2-
4% of revenues and the national average was about 1% (Molina et al. 2010).

State-Led Energy Efficiency Programs

The state government has also developed programs, separate from those offered by utilities, to
encourage energy efficiency. With federal stimulus recovery funds (ARRA), the state Department of
Natural Resources (DNR) has rolled out several programs and continues to offer resources for
Missouri citizens and businesses to improve energy efficiency. Combined, these programs are
estimated to achieve significant annual electricity savings of about 240 GWh (Popp 2011).15 These
estimated savings are equivalent to about 0.3% of electricity needs of the entire state.

For example, the Energize Missouri Communities program distributes $43 million to cities and
counties (19% of ARRA funding), for public building energy efficiency retrofits, street lighting and
traffic signals, and water and wastewater treatment. Over half (54%) of the ARRA funding, or $128

18 For a list of current program offerings, see: http://www.ameren.com/sites/aue/

MyHome/ResEfficiency/Pages/ResEngyEffElecProgs.aspx and http://www.ameren.com/sites/aue/UEfficiency/
businessenergyefficiency/Pages/BusinessEfficiency.aspx.

* Data for Kansas City Power and Light (KCP&L) also includes KCP&L-Greater Missouri Operations (GMO)

® These are estimates of projected savings based on calculations of measures implemented. DNR will report savings to the
U.S. DOE as projects are completed, but does not plan to evaluate its programs in the future.
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million, goes to the state’s Low-Income Weatherization Assistance Program through the Energize
Missouri Housing Initiative, which focuses on improving energy efficiency in homes of Missouri low-
income families. In April 2010, the state rolled out its ENERGY STAR appliance rebate program—
$5.6 million (2%)—which provided rebates for gas furnaces, gas water heaters, clothes washers, and
dishwashers

The State Energy Program (SEP) received $57 million, or 24% of ARRA funding, for a variety of
initiatives. These include programs for Missouri homeowners, industries, and farmers. The Energize
Missouri Homes program includes a homeowner upgrades program and a neighborhood challenge
program. The Energize Missouri Industries initiative has developed a competitive grant program and
a reverse auction program. The first provides funding through a competitive grant process to assist
Missouri industries in reducing energy costs and increasing competitiveness. Most of the grant
recipients have been manufacturing companies, including Noranda, New World Pasta, Boulevard
Brewing Co. and Purina. Projects have included mostly lighting, motors, heating and air conditioner
upgrades. The “Best Price EE Program” is a reverse auction that allowed industries to bid on what
savings at what cost they could achieve. There were 16 successful bidders that are implementing
$100,000-$500,000 projects for a total of $3 million. The state is also currently putting together a
$5.8 million revolving loan fund for energy efficiency and waste water treatment projects. And finally,
the Energize Missouri Agriculture program consists of a cost-share grant program, energy training,
and a loan program. This initiative is discussed in greater detail in the policy analysis section on
agricultural efficiency.

Energy Efficiency Initiatives in Local Communities and Metropolitan Areas

The metropolitan areas of Kansas City and St. Louis hold around 56 percent of the state’s
population16 and the state’s major utilities that serve these regions represent about 70% of electricity
sales in the state. The other, smaller major population centers in the state, designated by the U.S.
Census Bureau as Metropolitan Statistical Areas (MSAs)—the Missouri counties surrounding
Jefferson City, Columbia, Springfield, St. Joseph, and Cape Girardeau-Jackson, Joplin, and
Fayetteville-Springdale-Rogers—account for nearly an additional 16 percent of the state’s
population. In total these MSAs make up 18 percent of the state’s land area, while accounting for
nearly 75 percent of its population.

Regional and local governments, in partnership with utilities and non-profits, have put in place energy
efficiency policies and programs that focus on improving energy efficiency in their communities.
Local efforts to improve energy efficiency, especially in high population areas, can have a significant
energy saving impact for the state as a whole. Additionally, these local efforts can produce significant
non-energy benefits such as household and business cost savings and subsequent reinvestment of
those savings into the local community. In this section we feature a few of the numerous local energy
efficiency initiatives around the state.

16 Census 2000. http:/factfinder.census.gov/servlet/GCTTable? bm=y&-context=gct&-ds _name=DEC 2000 SF1 U&-
CONTEXT=gct&-mt name=DEC 2000 SF1 U GCTPH1 US10&-tree id=4001&-redolLog=true&- caller=geoselect&-
geo_id=04000US29&-format=ST-1&- lang=en

11


http://factfinder.census.gov/servlet/GCTTable?_bm=y&-context=gct&-ds_name=DEC_2000_SF1_U&-CONTEXT=gct&-mt_name=DEC_2000_SF1_U_GCTPH1_US10&-tree_id=4001&-redoLog=true&-_caller=geoselect&-geo_id=04000US29&-format=ST-1&-_lang=en
http://factfinder.census.gov/servlet/GCTTable?_bm=y&-context=gct&-ds_name=DEC_2000_SF1_U&-CONTEXT=gct&-mt_name=DEC_2000_SF1_U_GCTPH1_US10&-tree_id=4001&-redoLog=true&-_caller=geoselect&-geo_id=04000US29&-format=ST-1&-_lang=en
http://factfinder.census.gov/servlet/GCTTable?_bm=y&-context=gct&-ds_name=DEC_2000_SF1_U&-CONTEXT=gct&-mt_name=DEC_2000_SF1_U_GCTPH1_US10&-tree_id=4001&-redoLog=true&-_caller=geoselect&-geo_id=04000US29&-format=ST-1&-_lang=en

Energy Efficiency Potential in Missouri, © ACEEE

LOCAL LEADERSHIP ON RESIDENTIAL BUILDING ENERGY CODES—ST. Louls COUNTY

Although Missouri is one of only eight states which does not have a statewide building energy code for
either residential or commercial buildings, many local governments within the state have adopted
building codes for their jurisdictions, some of which include energy requirements. St. Louis County has
been a leader among local governments by including energy considerations a part of its building code
since 1980. Most recently the county adopted a variation on the 2009 International Energy
Conservation Code (IECC) for new residential buildings effective November 1, 2010. The previous code
in place was the 2003 IECC. Additionally the county has updated its commercial building code to
incorporate the most recent energy code, ASHRAE 90.1-2007. The County’s code adoption process
happens through a series of public hearings of the Building Commission which then sends it
recommendation to the County Council and Executive for approval.

In addition to applying within unincorporated areas of the county, the County’s residential building codes
also apply in the 32 (out of a total of 91) municipalities within the county that contract with the county to
implement their code. Additionally, the county is seen by municipalities and other counties in the region
as a standard to watch for building codes and perhaps follow suit with a similar code update. The
department tasked with code implementation emphasizes the important of regional code consistency on
its website, “Public Works is interested in promoting uniformity of construction regulations throughout the
entire area because we are convinced that uniformity and consistency in building code enforcement will
result in better construction quality and attract more industry and businesses to the region.”

St. Louis County is home to more than 995,000 people, approximately 17 percent of the state’s
population and 47 percent of the Missouri population in the St. Louis metropolitan area. Between 2009
and 2010, new home construction has been in the 400-500 annual range for single-family homes and
40-80 range for multi-family. If the County’s development rate stays flat at its modest level, as it is
expected to do, the improvement of the building energy code from 2003 to 2009 IECC will result in an
energy and cost savings for heating, cooling, water heating, and lighting of approximately 17 percent in
these new homes.

St. Louis County is now viewed by many homebuilders as “built-out.” Much of the new construction has
shifted to more historically rural counties, such as St. Charles, which is seeing annual new single-family
home construction of 1,200 to 1,400 and 130 to 170 for multi-family. Upgrading to the most recent
building energy code in these high-growth counties in the metropolitan region and elsewhere in the state
will produce energy saving for an even larger number of households.

A recent analysis concluded that implementing the 2009 IECC across the entire state of Missouri would
on average add a one-time upfront cost of $875 in the construction of new homes but would result in
$459 in annual energy cost savings, or a payback of 1.9 years (Paquette et al. 2010). The Building
Codes Assistance Project estimates that if Missouri began statewide implementation of the 2009 IECC
code for residential buildings and the ASHRAE 90.1-2007 for commercial buildings starting in 2011, it
would result in annual savings for households and businesses of $99 million annually in 2020 and $200
million annually in 2030 (BCAP 2011). Later in the report we present an analysis of the statewide
energy savings opportunities through improved building energy codes and enforcement similar to the
actions already taken by St. Louis County.!
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CiTYy oF CoLUMBIA, MO—MUNICIPAL UTILITY INITIATIVES TO ADVANCE ENERGY EFFICIENCY

The City of Columbia is home to one of 108 municipal electric utilities in Missouri. Because the city grants
the charter to its utility, Columbia Water and Light (CW&L), which is also a department of the city, they
have regulatory control over the utility. This organizational structure has enabled collaboration between
the city and utility. Columbia is a small city with a population of just over 100,000. Despite the
community’s small size, Columbia Water and Light has many well-developed commercial and residential
energy efficiency programs. Many of these resulted from CW&L’s Integrated Resource Planning in 1992
and 2008 as well as the City of Columbia’s Visioning Goals approved by the city council in 2008.

Like the Kansas City region, Columbia has a Home Performance with ENERGY STAR program. In the
October 2009-September 2010 fiscal year the program had 607 participants who received energy
assessments, including 167 rental units (for the 2010 calendar year there were 855 participants).
Participants who implemented the recommended home energy upgrades saw an average 33% reduction in
summer cooling energy use. CL&W estimates that the program has created 45 local jobs and resulted in
$6.5 million spent locally, while reducing energy use by 570,000 kWh and capacity need by 173 kW from
FY2010 investments. Complementing this program are rebates for high-efficiency air conditioners and
heat pumps (resulting in energy savings of 289,000 kWh and load reduction of 112 kW from the 192
participants in FY2010), free home energy audits, and a low-interest (1-5% depending on term length, up
to $15,000) residential loan program, called Super Save, for home energy improvements. In FY2010, the
loan program had nearly 300 participants with an average loan amount of $10,000.

Two additional programs are focused on new homes: rebates for homes built to ENERGY STAR New
Homes specifications and a “Tree Power” program that provides a free landscape audit to encourage
energy-efficient landscaping and educates consumers how well-placed shade trees can reduce cooling
costs by 30%. Low-income programs include partnership on a weatherization program and a window air
conditioner exchange program. Commercial programs include incentives for lighting improvements,
energy assessments, infrared scans, commercial loans up to $30,000, and building operators certification.
The lighting incentive program in FY2010 alone led to energy savings of 648,000 kWh and load reduction
of 185 kW.

Columbia Water and Light has also developed several educational programs. Energy Choices is a
curriculum supplement focused on how energy-wise choices can save money and protect the environment.
It is taught to over 2,000 junior high school students each year. Another program is Saturday Science in
which staff members spend their Saturdays teaching students various energy-related science courses
through hands-on demonstrations. The utility also produces a video program called Energy Tips which are
disseminated on YouTube. The programs received over 60,000 views during summer 2010.

Beyond its existing utility customer energy efficiency programs and education efforts, the City of Columbia
has recently pursued and received several grants for innovative energy planning and projects:

e A $285,000 Climate Showcase Communities grant from the U.S. Environmental Protection Agency
(EPA) to target the downtown Special Business District with a “City Green” program focusing on
building improvements for energy savings. Around 70 buildings are expected to be included.
Each building will receive an energy audit, begin using Portfolio Manager Software to track their
energy use over time, and track the impact of energy improvements made on their buildings.
Additionally, the project will be used as an opportunity for education about energy use for the
broader population of Columbia.

e A Missouri Water Wastewater Utility Partnership pilot program grant from the U.S. EPA Region 7
for a partnership between the city’'s Public Works Department and CW&L to improve energy
efficiency in Columbia’s water and wastewater treatment facilities. Assessments identified
improvements that could lead to energy savings of 3,097 MWh per year. The program also
provided energy management training to operators of the facilities.

e A $200,000 Local Energy Assurance Plan grant from the U.S. DOE to develop a plan to improve
resilience of the community’s electric system in the event of a natural disaster or other catastrophic
event.
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TARGETED ENERGY EFFICIENCY INVESTMENTS—THE GREEN IMPACT ZONE AND SMARTGRID
DEMONSTRATION PROJECT IN KANSAS CITY

Dozens of local and metropolitan region partner organizations and agencies are collaborating on this
geographically-focused community redevelopment project aimed at vastly improving a neighborhood of
Kansas City’s urban core through coordinated “green” investments. Energy efficiency in buildings is one of
the core strategies—along with jobs, safety & services, infrastructure, housing, youth, and agriculture—being
applied to transform the neighborhood. Four separate but coordinated programs are working in the Green
Impact Zone to improve energy efficiency: a neighborhood-based low-income weatherization program, two
building energy assessment and improvement financial incentive programs, and a “Smart Grid” demonstration
project. The Green Impact Zone Low-Income Weatherization Program is managed by the zone in partnership
with the regional planning agency, Mid-America Regional Council (MARC), and funded by the Missouri
Department of Natural Resources. The program aims to weatherize more than 650 homes in the Zone in the
twenty-month period ending March 2012. At the end of March 2011 the program had completed work on 30
homes, work was underway at another 51 homes, and 109 additional prerequisite energy assessments had
been completed. The program estimates that participants will receive up to 35 percent reduction in energy
usage and save on average $435 per house in heating and cooling costs annually at current prices. The
program has made a concerted effort to work with contractors to provide jobs and training for residents of the
zone and outreach to residents about the benefits of the program through door-to-door canvasses and in
person meetings with landlords.

Households that do not qualify for the low-income weatherization program can participate in the regional
Home Performance with ENERGY STAR program that is administered by Metropolitan Energy Center in
partnership with Missouri Gas Energy and Kansas City Power & Light (KCP&L). The program provides
comprehensive energy assessments and rebates of up to $1,200 for the installation of energy saving
measures. Between July 2009 and April 2011 homeowners participating in the program spent $3.3 million on
home energy improvements and utilities had provided bill credits of $1.8 million to participating customers.
During that time, 1,862 projects were completed with predicted annual savings of about 1800 MWh of
electricity and 1 million therms of natural gas for a combined annual savings to homeowners of $1.2 million.

A new energy performance program, EnergyWorks KC, is under development to provide energy
improvements for homes and businesses in seven neighborhoods, including the Green Impact Zone. The
program has been seeded by $20 million in funds from the American Recovery and Reinvestment Act (ARRA)
2009. The Metropolitan Energy Center coordinates a single point-of-contact program for participating property
owners, both residential and commercial, to obtain a building analysis, receive information about energy-
efficient upgrades, and maximize available incentives and financing that can be used to employ local
improvement contractors. MARC is focusing on the workforce development and policy needs that will facilitate
a regional expansion of the service. The City is administering the grant and coordinating funds that will be
leveraged as a loan loss reserve for participating financial organizations, rebates that help cross-market
existing envelope and mechanical incentives from the area utilities, and neighborhood targeted measures,
such as free audits, hazard abatement, and deconstruction to solve pre-weatherization bottlenecks.

The SmartGrid Demonstration Project will invest $48 million in the installation of electrical distribution
infrastructure that will impact 14,000 customers in and around the Green Impact Zone. It is funded by the U.S.
Department of Energy (DOE) and led by KCP&L in partnership with the Green Impact Zone and other
organizations. The infrastructure improvements will provide customers with real time information on their
energy use and costs, more efficient delivery of electricity, and improve reliability and response time to
outages. The program also aims to increase awareness of KCP&L’s energy efficiency programs, provide jobs
opportunities in the demonstration area and install an electric vehicle charging stations in the project area. The
project is being implemented in five phases scheduled to run from 2009 through 2014. In March 2011 the
installation of new electric meters was nearly completed and substation upgrades were underway. In-home
displays providing real-time energy use data had been provided to around 700 homes. KCP&L is estimating
household energy savings of 6.5% from the in-home displays. They report that other pilots of similar
technologies have resulted in energy savings of 2.5 to 15 percent.

More information is available at: www.greenimpactzone.org, www.hpwes.net, and www.kcplsmartgrid.com ; Image:
http://www.kcplsmartgrid.com/about/smartgridmap.pdf
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REFERENCE CASE

Population in Missouri is expected to grow a moderate 10% by 2025 (MO Office of Administration
2011), but with a disparity in growth around the state. The high-concentration of growth will be in the
Kansas City and St. Louis metro regions as well as central and southwestern parts of the state, as
shown in Figure 8. The top ten growth counties account for 72% of total expected growth in the
state’s 115 counties.

Figure 8. Projected Population Growth 2005-2030
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Next, we develop a reference case for electricity consumption based on various resources, including
current retail sales data through 2010 (EIA 2010), Missouri energy efficiency potential studies
including the statewide study prepared by KEMA and Ameren Missouri’s study (KEMA 2011; GEP
2010), and utility Integrated Resource Plans (KCP&L 2009; Empire 2011; Ameren Missouri 2011).
We also make an adjustment to EIA sales data by sector as KEMA’s study applied for commercial
and industrial sales for 2008-2011 (as shown previously in Figure 5). We then adjust the baseline
forecast to account for forthcoming federal appliance and equipment standards (Neubauer et al.
2009). We find that our adjusted forecast is consistent with KEMA’s basecase projections for
statewide electricity sales in 2020. Based on Missouri utility IRP projections, we estimate that
electricity sales will increase at a compound annual growth rate of 0.7% per year between 2010 and
2025, and sales in the commercial buildings sector (0.8%) will slightly outpace residential (0.7%) and
industrial (0.4%) (see Figure 9).

For natural gas, we similarly draw upon data from the EIA and from Missouri data sources including
the recent KEMA energy efficiency potential study. We develop a reference case forecast using
current year natural gas sales (EIA 2010c) and regional projections from the Annual Energy Outlook
(AEO) (EIA 2011). We then adjust the baseline to account for forthcoming federal appliance and
equipment standards. As is the case for our electricity forecast, our adjusted natural gas forecast
based on regional AEO data is similar to the base case projections in the KEMA study. The
reference case projects that natural gas sales will increase by about 0.2% per year overall, with most
growth coming from the industrial sector (see Figure 10).
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Figure 9. Projected Electricity Sales 2010-2025
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Figure 10. Projected Natural Gas Consumption 2010-2025
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We also make projections for retail electricity prices in the state in order to estimate benefits to
participants from improved energy efficiency services, and avoided costs to utilities in order to
estimate system wide benefits for the Total Resource Cost (TRC) test. We rely on the following

Source: See methodology discussion above

references and assumptions for the projections in Figure 11:

e Current electricity rates through 2010 are based on state-level data collected by the U.S.

EIA (EIA 2010b);
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Short-term retail rate projections are based on recently-approved rate increases for
KCP&L and pending rate cases for Ameren and Empire District Electric (MO PSC 2011);
and

Long-term projections are based on the U.S. EIA’s AEO 2011 forecasts for the regional
electricity markets (EIA 2011).

Avoided costs are based on estimates from the Missouri PSC, as presented in the KEMA
report, and remain relatively flat at about 5 cents/kWh in real dollars. Recent utility IRPs
in Missouri do not suggest significant expansion plans for new electricity generation
supply over the next 10 years, which explains why the avoided costs do not change (MO
PSC 2011). These rates are conservative for our analysis, which extends beyond 10
years to 2025. It is possible that avoided costs will increase as utilities incorporate
expansion plans for generation supply. Also, these avoided costs do not incorporate any
price for carbon, which may be likely by 2025.

Figure 11. Projections of Retail Electricity Sales and Avoided Electricity Costs in Missouri
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Note: Retail rates are based on data from EIA 2010b and regional projections in the Annual Energy
Outlook (EIA 2011). Avoided utility costs are based on data from the Missouri Public Service

Commission, as reported in the KEMA 2011 analysis.

ENERGY EFFICIENCY RESOURCE POTENTIAL

An assessment of a state’s cost-effective energy efficiency resource is an important tool for
policymakers and program designers when evaluating and developing energy efficiency policies and
programs. There are numerous “levels” of efficiency potential that analysts examine, which typically
include technical, economic, and achievable potential, and varying methodologies and assumptions
(for a meta-review of state-level efficiency potential analysis in the U.S., see Eldridge et al. 2008):
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e Technical potential: The technically feasible conservation levels that could be realized over
time under specific engineering assumptions about performance and applicability of various
efficiency measures. Costs do not serve as a basis; however analysts might have a tendency
to include known measures that are generally cost-effective and fewer, less-known emerging
technologies with higher costs.

e Economic potential: The subset of technical potential expected to be cost-effective, according
to various jurisdiction-specific criteria, often the total resource cost (TRC) test.

e Achievable potential (or program potential): The subset of economic potential that can be
achieved through programs. Analysts recognize this level as the most uncertain, as it takes
into account various levels of investments in incentives and marketing efforts by conservation
program administrators.

Numerous energy efficiency resource potential studies have been completed in recent years for a
wide geographic range of states and utilities, and increasingly analysts recognize the importance of
efficiency potential studies in utility resource planning (see Haeri 2011 for a recent review of efficiency
potential assessments in the U.S.). This review also points out that the determination for policy and
program planning has to begin with a robust understanding of what is technically and economically
feasible, followed by an understanding of the achievable potential under different funding scenarios.
These estimates provide critical points of reference to help guide resource planning. Ultimately what
is reasonably achievable for setting performance standards is a policy and program decision rather
than a modeling exercise.

In this section we present a summary of some of the recent studies prepared for Missouri or the
Midwest region, including a meta-review of about a dozen studies done for Midwest states (ECW
2009), a potential study for Ameren Missouri in their utility service territory (GEP 2010), and a
statewide energy efficiency potential study for Missouri in 2011 (KEMA 2011).17 Together, these
studies provided the basis for our energy efficiency resource assessment.

Technical and Economic Potential Results

Technical and economic potential are “bottom-up” assessments that screen all efficiency measures
first for technology availability (technical potential) and then for cost-effectiveness (economic
potential). The latter are typically evaluated using the Total Resource Cost (TRC) test. This bottom-
up approach includes numerous technology measures, and takes into account energy savings, costs,
and current saturations of energy efficiency measures, but does not examine program participation.
Because technical and economic potential do not model program penetration over a certain number
of years, they are less time-dependent and can therefore be examined as a total snap-shot of what is
cost-effective given current technology and cost assumptions both as well as on an average annual
basis.'® For this reason, we can draw some comparisons among studies of economic potential even
if the analysis examined slightly different time periods. As shown in Figure 12, numerous studies
recently completed for Missouri and the Midwest as a whole have shown that electricity savings on
the order of 15-35% (22% median) are currently cost-effective. And taking into account the various
time periods, we also examine average economic annual savings potential as shown in Figure 13,
which present a range of about 1.4-2.5% per year (1.8% median). We do not attempt to evaluate
each study individually, but rather use the broad trends to underscore the finding that a significant,
cost-effective energy efficiency resource is available to Missouri should the state choose to deploy
policies and should consumers adopt behaviors to capture the resource.

7 The KEMA study has not been accepted by the Missouri Public Service Commission as of this writing.
8 There will be some variations over time, however, because some measures with long lifetimes may only become cost-
effective when consumers are ready to replace them at the end of their lifetime.
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Figure 12. Economic Potential Results for Electricity Efficiency in Missouri and the Midwest:
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Note: Average annual savings are also shown because the studies have various end-years (lowa I0Us and
Municipal—2018; Kansas—2028; Wisconsin—2018; Arkansas—2025; Missouri KEMA—2020; and Ameren

Missouri—2025).

The technical and cost-effective efficiency resource varies by customer class, which is one reason it
is important for a particular state or utility service territory to examine economic potential in their own
region. Next we provide more detailed sector-specific findings from the two Missouri-specific studies.
In Figure 14, we examine the relative technical potential identified in each study by sector (both for
the analysis year 2020). Both studies identify the same general trend of the largest technical

19



Energy Efficiency Potential in Missouri, © ACEEE

potential (as a percentage of baseline sales) coming from the residential sector, followed by the
commercial sector, and finally the industrial sector.

Figure 14. Technical Potential for Electricity Efficiency in Missouri by Sector in 2020: Results
of Ameren Missouri study and KEMA statewide study
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Next we show results for the economic potential analysis, which screens for cost-effectiveness. As
shown in Figure 15, the Ameren Missouri study identifies various levels of electricity economic
potential by sector in 2025: 2,985 GWh of residential potential; 2,727 GWh of commercial potential;
and 946 GWh of industrial potential. In aggregate, the study estimates 6,657 GWh of economic
potential in 2025, which is equivalent to 15.9% of baseline sales in the same year. The KEMA study
finds a similar trend in how the potential varies significantly by sector, with the residential sector
having the largest potential, followed by the commercial and industrial sectors. In aggregate, the
KEMA study estimates an economic potential of 25% in 2020.

The KEMA study finds an overall higher technical and economic potential for each sector compared
to the Ameren Missouri study results, as a percentage relative to baseline sector sales. It appears
that the treatment of pending energy efficiency standards could account for much of the difference in
results, because the Ameren Missouri study accounts for upcoming efficiency standards in its
baseline assumptions for each measure whereas the KEMA study makes these adjustments in its
achievable analysis. This means that a portion of the economic potential presented in the KEMA
study would not be deemed achievable because pending standards would produce these savings
anyway without program intervention. Also, any variations in the number and type of measures in
each also likely explain some of the difference in technical and economic potential.

Also of note is the difference in customer class mixes between the Ameren service territory and the
statewide mix, most notably that the residential sector makes up a significantly larger share of
baseline statewide sales than of Ameren’s sales. This means that a statewide analysis has a slightly
higher aggregate relative savings potential because the residential sector contributes slightly greater
savings opportunities than the other sectors, as was found in both studies.
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Figure 15. Ameren Missouri Electricity Efficiency Assessment:
Economic Potential by Sector in 2025 (GWh)
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Figure 16. KEMA'’s Missouri Electricity Efficiency Assessment:
Economic Potential by Sector in 2020 (GWh)
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The KEMA study was the only of these two studies that examined natural gas potential. According to

the KEMA study

results, efficiency potential in the natural gas sector is slightly lower than electricity,
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at about 38% and 23% for technical and economic potential, respectively. The residential and
commercial sectors both provide about 25% economic potential, but because the residential sector
accounts for a larger share of sales, it has the greatest opportunity for energy efficiency savings.

Figure 17. Natural Gas Efficiency Assessment (KEMA Study Results):
Economic and Technical Potential
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Achievable Energy Efficiency Potential Results

Unlike the technical and economic potential results, achievable potential attempts to account for
program participation levels, measure awareness, and other barriers to measure uptake. Efficiency
analysts note that the uncertainty in the achievable potential estimates is greater than the uncertainty
of the technical and economic potential results. In Figure 18, we show results for achievable potential
from several studies for Missouri and the Midwest, which shows average annual savings over the
study time periods. These results show a range of savings of 0.3% to 1.6% per year, and an average
and median savings of 0.8% per year. The results of these analyses provide useful guidance to
Missouri policymakers and energy efficiency program developers. Next, we provide a discussion to
shed light on some of the uncertainty around achievable results.
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Figure 18. Achievable Potential Results for Electricity Efficiency in Missouri and the Midwest
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Note: All studies except Ameren Missouri and Missouri (KEMA) are included in the Energy Center of Wisconsin
(ECW) 2009 meta-review (see http://www.ecw.org/resource_detail.php?resultid=396). For Ameren Missouri and
the Missouri KEMA study, we show average annual savings per year through 2020 only. Both studies also
present results through 2030. Average annual savings values for these studies would decrease if you extend the
period to 2030.

Both the Ameren Missouri study and the KEMA study include multiple scenarios as shown in Figure
18, and the variation in savings potential results reflects this uncertainty and variability in what level of
savings could be “achievable” under different situations. Customer adoption rates and program
funding levels are two clear drivers of efficiency program opportunities, and judgments on these data
variables can lead to conservatism in the analysis.

At the request of the Missouri Public Service Commission (PSC), KEMA used a different approach
than usual for its achievable potential in an attempt to make the results more comparable to the
recent analysis for Ameren by Global Energy Partners (GEP 2010).19 This approach classifies
efficiency potential according to 1-year and 3-year payback scenarios, similar to the Maximum
Achievable Potential (MAP) and Realistic Achievable Potential (RAP) categories in the Ameren study.
This approach makes some key conservative assumptions that readers should note: (1) that
measures already meeting this threshold are not assigned an incentive and therefore appear not to
be fully counted in the overall potential estimates; and (2) that all other measures are “bought down”
through incentives to these thresholds of 1-year and 3-year paybacks.

Readers should note the inherent uncertainty in using economic parameters as the key driver of
evaluating achievable potential. For example the “payback” methodology directly addresses

1 KEMA cautions, however, against drawing direct comparisons between the two studies because each study used different
modeling approaches and made different assumptions. Typically, KEMA and other analysts’ potential study approaches
assume that programs provide a certain level of financial incentive as a percent of the incremental measure cost and a certain
level of program marketing. KEMA also ran their model using that typical incentive approach, which is shown in Figure 16
below as the 75% incentive case.
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economic viability of an efficiency measure and implies that customer adoption will directly correlate
with economic favorability. But in reality, lack of information and misunderstanding—factors that are
distinct from economic considerations—are common and persistent barriers to consumer adoption of
efficiency (see Stern 1986; Lutzenheiser 1993; Friedrich et al. 2010). The ultimate example is that
measures with no upfront costs and therefore a zero payback (i.e., reducing the temperature on a hot
water heater) reduce energy costs but do not have 100% customer adoption. The results of Ameren
Missouri’s market survey (program-interest) research can help to demonstrate these common trends
(Ameren Missouri 2010). While the survey research found that the average customer-reported
adoption rate was higher for 1-year payback measures (33%) than for 3-year paybacks (25%) (which
shows some level of correlation with economic parameters), in both cases the majority of consumers
reported that they would not adopt the measures even in the presence of economic incentives and
short paybacks.

These results demonstrate that customer education and marketing are critical aspects of energy
efficiency incentive programs, and that successful program portfolios will target the multiple barriers
to customer adoption. Achievable potential assessments do attempt to account for these behavioral
aspects through models of customer adoption rates; however it is important to understand that
achievable analyses by nature have this limitation.

We summarize the Ameren Missouri and KEMA study achievable results in Table 1. In aggregate
savings, Ameren’s RAP, KEMA'’s 1-year payback, and KEMA’s 75% payback scenarios present fairly
similar results for 2020 (6.5%, 6.8% and 8.4% respectively for electricity; and 5% versus 7% for
natural gas). These are also are the most cost-effective based on the TRC results. On an average
annual savings basis, as shown above in Figure 18, these scenarios represent savings of 0.6% -
0.8% per year through 2020, which is what we estimate for our policy analysis for proven utility
programs. For our policy analysis we also estimate additional energy efficiency opportunities that are
not typically accounted for in the energy efficiency potential studies (discussed next) as well as
address areas of overlap. After accounting for these additional opportunities and areas of overlap,
we estimate that average incremental annual savings of 1% is achievable through 2020, increasing to
incremental savings of 2% by 2025.

Table 1. Summary of Achievable Electricity Potential Results for Missouri

ELECTRICITY NATURAL GAS
TRC | Program Net Net % TRC | Program Net Net %
Ratio | Costs* | Benefits | Savings | savings | Ratio | Costs | Benefits | Savings | savings
(Real, (PVS) in in (Real, (PV$) | (Mil.
Billion $) 2020** | 2020** Billion $) Therms)
(GWh)
Ameren Missouri Study
n/a
RAP 1.66 $14 2,627 6.5%
MAP 1.57 $2.9 3,943 9.8%
KEMA Missouri Study
3-Year 2.27 $1.0 $1.6 3,066 3.4% | 1.62 | $0.13 $0.12 43 2%
Payback
1-Year 2.29 $2.5 $3.3 6,138 6.8% | 1.76 | $0.43 $0.36 114 5%
Payback
75% 2.96 $2.2 $4.5 7,569 8.4% | 2.03 | $0.43 $0.65 171 7%
Incentive

Notes: MAP = Maximum Achievable Potential. RAP = Realistic Achievable Potential (as described in
GEP 2010) *Program costs are reported through 2020 for the KEMA study and through 2030 for the
Ameren Missouri study, which are the values readily available in the reports. **For comparison of the
energy savings potential, we present savings data for 2020 for both studies.
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Additional Energy Efficiency Opportunities

It is difficult to fully understand the assumptions, methodology, and results of another analyst’s energy
efficiency potential models. Therefore it is not good practice to dissect the results into individual
components and then attempt to evaluate the effects of different assumptions or methods. Rather,
the results are best taken in aggregate for general trends and broad classifications. While ACEEE
does not attempt to analyze the specific results of the efficiency potential studies presented above,
we do offer some general comments here on broad areas of energy efficiency potential that are not
typically included in efficiency potential studies. These broad areas of additional efficiency
opportunities include behavioral measures (i.e., customer feedback mechanisms and conservation),
building energy codes, agricultural production efficiency, and combined heat and power (CHP)
systems. Missouri could pursue a combination of or all of these strategies to achieve energy
efficiency savings. We discuss and analyze some of these policy and program opportunities in the
next sections on policy options.

Also, we noted that the KEMA analysis in its achievable scenarios assumed that most CFL lighting
savings would discontinue after 2013 due to the lighting efficiency standards in the Energy
Independence and Security Act (EISA) of 2007 that will phase-out traditional incandescent technology
beginning in 2012. While savings from lighting programs are somewhat uncertain, it is not yet clear
how the new federal lighting standards will shift the “baseline” market of new light bulbs because
some incandescent lamps will comply with the new standards along with CFL bulbs. This means that
some utility programs for CFL technology and other EISA-compliant light bulbs may still be cost-
effective by achieving energy savings above the baseline technology (see Figure 19). For example,
programs could target sales of dimmable CFLs and very high-efficiency incandescent light bulbs (“2x
Inc” in Figure 19). In short, potential savings from CFLs, LEDs, and other residential lighting will
continue to evolve in the near term as an efficiency program opportunity.

Finally, while achievable potential results are a helpful tool to inform policy and program decisions,
readers should note that, to some extent, the level of efficiency savings viability are dependent on
non-economic factors such as the political willingness to adopt energy efficiency strategies and
customer adoption of efficiency measures. Economic models can provide helpful guidance; however
program deployment, marketing and outreach, and infrastructure (e.g., training contractors, builders,
and programmatic avenues) are difficult to predict and evaluate using an economic model.

Figure 19. How Utility Efficiency Programs Could Shift Lighting Portfolios 2011-2015
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PoLicy OPPORTUNITIES

Recent assessments of technical, economic, and achievable energy efficiency potential in Missouri
clearly identify a significant, untapped resource in the state. But while efficiency has the potential to
provide economic and environmental benefits to the state, numerous structural barriers prevent
consumer adoption. Missouri policymakers have already begun to address these barriers through
state, utility, and local government initiatives. Here we present a number of policy options that can
augment existing efforts in the state or open up new opportunities for improved energy efficiency,
economic vitality, and sustainable energy use. We estimate that by 2020, this suite of efforts can
achieve electricity savings of 10%, reduce peak demand by 18%, and save about 7% of natural gas
(see Table 2). By 2025, we estimate these increase to 17% electricity savings, peak demand
reductions of 25%, and 13% natural gas savings (all relative to projected usage in that year). At the
core of this suite of policies is a set of multi-year energy savings targets for utilities to meet through
energy efficiency programs. First, we discuss the utility program targets and associated regulatory
policies, and then discuss each of the policies listed in Table 2.

Table 2. Summary of Total Annual Energy Savings in 2020 by Policy or Program

Policies and Programs Electricity Peak Demand Natural Gas
GWh % MW % Million | %
Therms
Utility Rfs. Buildings and Equipment 3.645 4.0% 911 510 65 2 506
Programs
Utility Commercial Buildings and Equipment 1,559 1.7% 231 1.3% 28 1.1%
Programs*
Advanced Buildings Initiative* 334 0.4% 56 0.3% 9 0.3%
Manufactured Homes* 69 0.1% |17 0.1% 2 0.1%
Behavioral Initiative 246 0.3% 62 0.3% 7 0.3%
Proven Utility Programs 5,854 6.4% 1,276 7.1% 111 4.2%
Manufacturing Initiative 935 1.0% 95 0.5% 29 1.1%
Rural and Agriculture Initiative 202 0.2% |20 0.1% n/a n/a
Building Energy Codes and Enforcement 909 1.0% | 227 1.3% 36 1.4%
State and Local Public Building Retrofits 416 0.5% 62 0.3% 10 0.4%
Combined Heat and Power 848 0.9% 110 0.6% n/a n/a
Demand Response Programs n/a n/a 1,458 8.1% n/a n/a
Total Savings 9,164 10.1% | 3,249 18.1% | 187 7.1%
Reference Case Energy Usage 90,819 17,958 2,642

Notes: Savings are shown for the year 2020. % savings are measured against reference case energy usage in
2020. *We assume these program savings go toward meeting the utility efficiency program targets, which start
as 5-year targets that ramp up to 1% by 2017. Additional programs and policies could be eligible toward
achieving targets, and the target levels should depend on how inclusive they are of multiple program strategies.

Utility Energy Efficiency Program Targets and Regulatory Policies

Electric and natural gas utilities in Missouri are already implementing several energy efficiency
programs for their customers. For example, some individual electric utilities plan to meet energy
savings equivalent to about 0.2-0.5% of their own sales from efficiency, which represents in
aggregate about 0.1% of statewide electricity sales.”® However, there is much more potential for cost-
effective energy efficiency programs in the state. To tap into this potential in the coming years, the

% |n 2008, Missouri utilities achieved 0.02% savings as a percent of statewide electricity sales compared to the national
average of about 0.2% (Molina et. al 2010). Budgets for 2010 have increased substantially over the 2008 budgets, and we
estimate that savings in 2010 are on the order of 0.1% of statewide sales. Ameren Missouri plans to meet about 0.2% of its
sales from efficiency in 2012 (Ameren Missouri 2011) and KCP&L plans to meet about 0.5% of sales by 2014 from efficiency
programs.
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state must first fine-tune its regulatory framework to align investor-owned utilities’ financial interest
with efficiency programs, and utilities should continue to build on their programmatic experience.
Missouri could as a next step develop binding, 3 or 5-year energy efficiency targets for investor-
owned utilities, which could be tailored to individual utilities and would work in conjunction with utility
IRP processes.”* Five-year goals for IOUs could start at modest levels and ramp up to 1% savings:
0.3% in 2012, 0.5% in 2013, 0.7% in 2014 and 2015, and 1% in 2016. There is general agreement
among stakeholders that these types of savings are achievable in the short-term. Therefore, these
initial results can be used to help set longer-term savings targets—an approach that consistent with
Missouri being the “Show Me” state. After the programs are implemented and evaluated, the
Commission stakeholders could then reexamine the targets for the following five-year program cycle.
Depending on program success, the savings targets could then ramp up to 1.2% in 2022 and to 1.5%
by 2025.

If additional efficiency savings opportunities, such as utility activities toward building code
implementation and combined heat and power are allowed to contribute to meet the goals, and if
industrial customers are required to self-direct energy efficiency projects as part of utility savings,
then higher savings targets would be warranted. And state and local energy efficiency programs also
offer additional potential for savings, however because the PSC does not have the statutory authority
to establish energy savings targets for other energy efficiency efforts in the state, in this section we
limit the discussion to utility efficiency program targets and policies only.

Next, we discuss recent experience around the country with utility energy efficiency program targets,
best practices for utility cost recovery and incentives, options for large consumer self-direct programs,
and finally our methodology for modeling utility program target energy savings in this policy analysis
for Missouri.

Energy Efficiency Resource Standards: Recent Experience

Twenty-six states in the U.S. currently are implementing an Energy Efficiency Resource Standard
(EERS), which is a policy that sets mandatory, multi-year (three years or more) energy-savings
targets for utilities. States take various approaches in setting the targets. They are sometimes
enacted by state legislature, codified by public utility commissions, or established through utilities’
integrated resource planning (IRP) processes. To meet these cost-effective energy savings goals,
utilities offer energy efficiency programs of their choosing that help their customers reduce energy
usage. These program portfolios aim to address the diverse barriers to efficiency (e.g., rebate and
financing programs to address upfront costs; education and marketing to address lack of awareness;
and ‘up-stream’ incentives for retailers and distributers to stock high-efficiency measures, which can
address the split incentive problem). While some state utility commissions set targets annually as part
of a ratemaking process, an EERS is a multi-year mechanism to lock in future benefits and create
certainty that makes it easier for utilities to shape their resource plans.

Recent analysis has shown that most states with an EERS for electricity utilities are readily meeting
their targets while only a few states with very aggressive goals currently fall short, but are getting
back on track to meet their targets (Sciortino et al. 2011). A few states with aggressive targets in the
first few years have found it challenging to create the program and regulatory guidelines and ramp up
program infrastructure in such a short time frame. Based on this recent experience, ACEEE finds that
new electricity EERS policies can be most effective in “rapid start” states when the targets start at
modest levels, such as 0.3% of annual sales, and ramp up over several years to savings levels of
about 1.2-2%, which are levels that several leading states are readily achieving today (Sciortino et al.
2011). In the adopted rules to implement the 2010 Missouri energy efficiency law (MEEIA), the PSC
set guidelines for energy efficiency goals that are in line with this approach of gradually ramping up
over time (however, those are “soft” goals are not binding targets).

% Several states have implemented tailored utility efficiency targets, including lowa, Oregon, Florida, Colorado, and Maine. See
Sciortino et al. 2011.
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Despite the recent success in achieving existing targets, significant challenges still lie ahead in the
need to ramp up to achieve higher levels of savings in the next several years. Not only will states
have to expand their existing program portfolios, but also program designers need to account for
upcoming federal efficiency standards, which reduce some of the easier program saving opportunities
such as CFL lighting programs. To fill in this savings gap, leading program designers in the country
are exploring a host of strategies, including advanced lighting programs, support for building energy
code enforcement to earn savings credit, and significant increases in penetration of custom efficiency
programs for large commercial and industrial customers (Nowak et al. 2011). Designing and
implementing robust program portfolios beyond the easier lighting programs will be challenging, but
leading program designers are already showing that the task is doable.

Utility Program Cost Recovery, Lost Revenues, and Performance Incentives

Utilities across the country have identified the significant disincentive they face to invest in energy
efficiency. By reducing customer energy usage and therefore energy bills, energy efficiency can have
the effect of lowering electricity and/or natural gas sales to utilities that leads to lower utility revenues.
Utilities and their shareholders have natural concerns that, over time, reduced revenues without
timely adjustments for cost recovery could impede the utilities’ ability to provide energy services due
to decreased earnings or financial margins. To address this barrier, utilities throughout the country
have pursued mechanisms such as lost revenue recovery, decoupling, and/or performance
incentives, to provide a return on energy efficiency investments.

Utility performance incentives, for example, are noted as an important indicator that sets apart leading
utility energy efficiency programs (Kushler et al. 2009). A recent review of states with performance
incentives identifies several examples of states successfully implementing performance incentives
and associated lessons learned (Hayes et al. 2011). The Missouri PSC recent rulemaking on MEEIA
permits utilities to adopt measures to implement energy efficiency through customer programs in the
state. For example, it sets forth guidelines and filing requirements for utilities to establish a demand-
side investment mechanism (DSIM) that would allow utilities to recover program costs, recover lost
revenues, and to earn an incentive for high performance toward the savings goals. To date, however,
no utility has exercised its options under the MEEIA rules. After the rules were finalized the major
utilities have sent signals that still more that more needs to be done to create certainty in the
regulatory structure, establish firm utility performance incentives, and guarantee timeliness of cost
recovery (St. Louis Dispatch 2011). Ameren Missouri announced its resource plans that would
decrease efficiency investments compared to last year's programs (Ameren Missouri 2011). KCP&L
also announced plans to decrease some of its efficiency programs, however the PSC stated in the
utility’s last rate case that it should continue offering programs at its current levels (KCP&L 2011).
Clearly these actions signal that additional changes and revisions to the newly established rules to
enact MEEIA may be warranted. To achieve the amount of energy savings through utility programs
outlined in this report requires a regulatory framework that effectively aligns utility financial interests
with saving energy through successful customer energy efficiency programs. The initial impacts
stemming from recent rate cases and related proceedings before the PSC suggest that such a
framework has yet to be established.

Utility spending on energy efficiency programs can impact the financial position of a utility in three
ways: (1) through the direct costs of the programs; (2) through reduced revenues due to falling sales;
and (3) through the return on investment on supply-side resources guaranteed by traditional utility
regulation. Failure to recover the direct costs of efficiency programs means utilities lose the
equivalent of those costs from their overall earnings. Falling revenues from lower sales hamper the
ability of utilities to pay their fixed costs, such as paying off capital costs. Under traditional utility
regulation, utilities are provided a return on their investment in supply-side resources, so spending on
efficiency programs is money diverted from these capital investments that provide utilities with a
return on their equity. To encourage utilities to invest in energy efficiency, all three of these issues
should be addressed because neglecting to do so puts utilities in a relatively weaker financial
position, dissuading them from pursuing energy efficiency further. In other words, a strong foundation
for utility investments in energy efficiency is to provide a three-legged stool. We discuss each of
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these “legs” in turn. Combined these legs form the strong regulatory framework that is needed in
Missouri to fully support and enable the utilities to capture the higher levels of cost-effective energy
efficiency our analysis suggests are achievable.

Cost Recovery

Missouri presently provides that utilities may recover the cost of prudent energy-efficiency
investments through the DSIM. However, cost-recovery decisions are made after-the-fact and utilities
must front funds in anticipation of future cost-recovery. Missouri is one of the only states that
amortizes program expenses, which creates a time lag for recovery and also creates a “regulatory
asset” (essentially a regulatory accounting asset, not a physical/capital asset such as a power plant).
Recent rulings by the Missouri PSC have reduced the amortization period (from ten years to six years
for Ameren as an example), but this remains somewhat of a financial barrier and risk for utilities. Most
states now allow utilities to recover costs as expenses are incurred. For example, Arkansas allows
utilities to recover program costs in rates on a monthly basis through an energy efficiency cost
recovery rider (EECR) for cost recovery. Utilities are also permitted to seek a true-up of the costs
when they file their annual reports on the performance of their efficiency programs. A similar system
should be considered in Missouri.

Lost Revenue Recovery

Lost revenue recovery is an important issue to the state’s utilities.”* Recognizing this, the Missouri
PSC allows utilities to recover the fixed cost portion of sales “lost” to energy efficiency programs. In
the MEEIA rules, lost revenues are defined as the net reduction in revenues that occurs when a
utility’s approved efficiency programs cause a drop in net system retail kWh delivered to its customers
below the level used to set the electricity rates.”® Utilities are not happy with this last provision
because growing sales have typically provided utilities with extra revenues absent energy-efficiency
programs and this last provision can cut into this revenue stream. A variety of approaches can be
used to address this problem. First, the Commission could move to a forward-looking test year, so
that projected sales, costs and energy-efficiency impacts could all be considered when setting rates.
Second, the Commission could institute revenue decoupling, in which revenues are adjusted up or
down depending on actual sales. Decoupling removes the link between sales and profits, and allows
utilities to recover fixed costs if sales go down and prevents over collection of fixed costs if sales go
up.?* As part of such a system, the Commission could consider how much profit utilities typically
make through growing sales and include such profits in allowed rates of return in lieu of earning them
from the arbitrage between historic and actual sales. Third, compensating incentives could be
provided, as discussed in the section below. Fourth, adjustments could be made to the current lost
revenue provision, although changes proposed by Ameren were recently rejected by the Commission
in a July 2011 decision in the Ameren rate case.”®> Additional information about lost revenues is
provided in a forthcoming ACEEE report (Hayes 2011).

Shareholder Incentives
The third “leg” of the stool is shareholder incentives. Such incentives provide financial rewards to

utilities for successfully implementing energy efficiency programs. Three main approaches have
been used in other states as described in a recent ACEEE report (Hayes et al. 2011, p. 4):

2 As Ameren Missouri’s Bill Davis notes, in a subrebuttal testimony in MO PSC Case No. ER-2011-0028, that even with direct
program cost recovery, “The reduction to sales, and thus revenues, between rate cases is still a severe and unique economic
disadvantage to energy efficiency.”

% As defined in MEEIA rules, Demand-Side Programs Investment Mechanism, 4 CSR 240-20.093(1)(Y)

* This approach is discussed in detail in a recent report by the Regulatory Assistance Project , Revenue Regulation and
Decoupling: A Guide to Theory and Application. http://www.raponline.org/Publications.asp .

% Missouri Public Service Commission. 2011. July 13.
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1. “Rate of return: Rate of return incentives allow utilities to earn a rate of return based on
efficiency spending or savings. For example, a utility may earn a rate of return for efficiency
investments equal to the rate it earns for new supply capacity investments.

2. Shared benefits: Shared benefits mechanisms allow utilities to earn some portion of the
benefits of a successful energy efficiency program with the ratepayers. For example, a utility
may earn a share of the positive difference in efficiency program spending and the value
(benefits) of energy savings achieved as a result the program.

3. Performance targets: Performance target incentives reward utilities for meeting energy
savings goals and other targets. For example, a utility may earn a percentage of efficiency
program costs for achieving pre-established energy savings goals.” And as described further
on p.11: “The incentives available via performance target mechanisms are generally based
on a percentage of program costs with the percentage varying depending on how targets are
met or exceeded. Many of the performance target mechanisms are tiered and different
earnings potentials are available as a function of the percentage of targets reached.
Maximum available incentives range from 4.4% to 12% of program costs. On average,
utilities earned incentives that were roughly equivalent to 6% of program spending.”

Additional information about incentives is provided in Hayes et al. 2011. The second and third
approaches are most common. The shared savings approach is intuitive, but implementation can be
challenging as many estimates must be made to determine net benefits. The performance bonus
approach requires more work up front to determine reasonable targets and incentives, but once such
a mechanism is established, implementation is usually straightforward.

Under the MEEIA rules, utilities are permitted to propose incentive mechanisms. We recommend that
the utilities prepare such proposals and the Commission approve such proposals if they are
reasonable.

Self-Direct or Opt-Out for Large Industrial Customers

Large industrial consumers in states with Energy Efficiency Resource Standards have often
requested the right to “self-direct” and/or “opt-out” as an opportunity to self-fund energy efficiency
projects. These consumers cite nhumerous reasons for requesting to self-direct or opt-out: (1) they
often feel that their needs are not adequately served by their local utility’s programs; (2) they may
have already increased energy efficiency with their own funds; (3) utility programs may emphasize
inflexible mandates without considering whether distributed generation such as combined heat and
power (CHP) could more cost-effectively meet the energy savings goals (see Chittum and Elliott
2009). But while reasonable consumer concerns might encourage the self-direct or opt-out
provisions in energy efficiency standards, utility efficiency program administrators need to weigh other
considerations about program administration.

While the terms “self-direct” and “opt-out” have historically been interchangeable, in practice they can
vary substantially depending on the goals of the system that these large consumers operate within,
and therefore have developed into a continuum. At one end is the pure “opt-out” program, where the
industrial end-user declines to pay into efficiency programs, choosing to pursue energy efficiency on
its own with no oversight. Further along the continuum are programs that allow large energy
consumers to opt out of paying into the programs in exchange for investing in some type of energy
efficiency on their own, with varying degrees of oversight, targets and reporting requirements. These
programs, while not necessarily maximizing benefits to the entire electricity system, do ensure that
these consumers deliver some level of benefits to the system, despite not paying into statewide or
utility efficiency programs. While some efficiency gains are achieved, utilities are forced to operate
their programs with a smaller revenue pool and a smaller number of participants.

At the other end of the continuum is the “self-direct” approach, where the industrial end-user is
responsible for paying into efficiency programs but is given the option to direct a portion or all of that
payment into energy-efficiency improvements in their own facilities. Any remainder usually goes into
programs that are supported by all consumers. Ideally, “self-direct” programs incorporate targets and
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reporting requirements in order to provide certainty that the large energy consumers are directing
ratepayer funds towards improvements that benefit all consumers within the system.

The MEEIA rules allow large industrial consumers to opt-out of utility energy efficiency programs, with
varying approaches along the continuum described above. Customers with demand over 5,000 kW
can opt out with no requirement for achieving energy savings, while consumers with a demand
between 2,500 kW and 4,999 kW can opt out if they demonstrate to the PSC that their own programs
achieve savings at least equal to those expected from utility-provided programs. While this approach
addresses the concerns of large industrial consumers, it also needs to be monitored to ensure
implementation of energy efficiency improvements. Based on best practice program experience
elsewhere, Missouri’'s opt-out provision could be improved by establishing verification standards
based on best practices and requiring periodic independent verification to ensure the appropriate
savings performance.

Program Models

There are numerous best practice models for energy efficiency programs from around the nation. In
the text box below, we present several of these program types along with specific examples of
successful implementations that are drawn from the National Action Plan for Energy Efficiency’s
Rapid Deployment Energy Efficiency toolkit. ACEEE’s report Compendium of Champions: Chronicling
Exemplary Energy Efficiency Programs from across the U.S. also provides a number of examples
(York, Kushler, and Witte 2008). Missouri utilities have already begun to run some of these energy
efficiency program models through their energy efficiency program portfolios. However, they are far
from achieving the levels of savings outlined in this policy analysis. As utilities look to develop future
energy efficiency program plans, the examples highlighted in ACEEE’s best practices reports (see
York, Kushler, and Witte 2008 and Novak et al. 2011) and the text box below can provide some
guidance on how to expand upon the existing programs to offer comprehensive, and cost-effective
utility energy efficiency programs over the long term

Methodology for Utility Program Targets Analysis
Electricity

In Missouri, we suggest that five-year annual targets should be set as a percentage of electricity
sales. Every few years, the targets should be examined and re-set for the following three years to
ensure that the goals are reasonable. For our analysis, the 5-year goals for IOUs start at modest
levels and ramp up to 1% savings: 0.3% in 2012, 0.5% in 2013, 0.7% in 2014 and 2015, and 1% in
2016. After the programs are implemented and evaluated, the Commission stakeholders should then
reexamine the targets for the following five-year program cycle. For our analysis, we assume the
savings targets then ramp up to 1.2% in 2022 and to 1.5% by 2025. The savings targets would apply
to the investor-owned utilities (IOUs), which represent about 70% of statewide electricity sales.
These utilities (Ameren Missouri, Kansas City Power and Light, and Empire District) cover mostly the
metropolitan areas of St. Louis, Kansas City, Joplin, and St. Joseph.

While not subject to PSC regulations, electric cooperatives and municipal utilities also offer significant
potential to invest in energy efficiency as part of their resource portfolios. These utilities represent
30% of electricity sales in the state and also represent a larger share of residential sales (40%)
because they cover rural areas. These utilities will thus be crucial in helping residential customers
improve energy efficiency to reduce energy bills. Some cooperative and municipal utilities are
already delivering energy efficiency services to their customers. As one example, Columbia Water
and Light (CW&L), a municipal utility, outlined energy efficiency (demand-side management)
programs in their 2008 IRP as the least cost power supply option and offers energy efficiency
programs to its roughly 45,000 electricity customers (CW&L 2011). As a policy measure, municipal
utilities could develop voluntary five-year targets similar to the IOU energy savings targets, as we
model in our policy analysis, with savings ramping up more slowly to allow time to build program
capacity.
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Natural Gas

In addition to savings targets for electricity utilities, several states have set targets for natural gas
distribution companies. Leading natural gas efficiency programs in the nation are achieving 0.5% to
1% incremental annual natural gas savings per year after several years of running programs.
Promoting efficiency and reducing customer bills are likely to be important to utilities for customer
retention in the long term. In our policy analysis we assume savings 0.2% in 2011, 0.3% in 2012, etc.,
ramping up to annual targets of 1.0% in 2020 and thereafter each year through 2025. As discussed
with the electricity program targets, the regulatory framework could allow other, complementary
programs to contribute to the savings targets. We assume that industrial consumers would also
contribute savings to help meet the targets (which we model as the ‘manufacturing initiative’ in our
policy analysis), as well as other efforts such as a behavioral programs.

Total Utility Program Savings and Complementary State or Local Programs

In our policy analysis of utility program targets we assume the levels of electricity savings as
described above for the IOUs, municipal, and cooperative utilities, as well as the natural gas savings
targets. Cumulatively, these electricity savings accrue to 6.4% of electricity sales forecasted in 2020
and 11.3% in 2025. Natural gas savings toward the utility targets reach 4.2% in 2020 and 7.9% in
2025 of forecasted natural gas use. We estimate that proven residential and commercial programs
offered by the utilities, combined a behavioral initiative,”® and additional targeted programs for
manufactured homes and advanced new buildings, could together achieve these levels of savings
targets. The manufacturing initiative, which achieves savings in the industrial sector, could also
contribute savings toward the targets. However with the current opt-out of industrial customers from
utility programs, we do not assume that these savings contribute to the targets.

In addition to programs offered by utilities, several complementary program and policy measures offer
additional efficiency savings opportunities, up to 17% electricity savings by 2025 and nearly 13%
natural gas savings in 2025. These savings levels are more in line with the “soft” goals outlined in the
MEEIA rules. While we model these other policies and programs as “non-utility” programs in the
analysis, they do offer insight into future avenues for utility program savings. For example, building
energy codes could be another source of savings for utility programs if utilities make concerted efforts
to advance stringent and enforced building energy codes. Also, the state could examine ways the
energy efficiency targets for utilities could be inclusive of other energy efficiency efforts in the state.
For example, effective, state-led and local program strategies could help to meet energy savings
targets. If these additional program savings are eligible to contribute savings, higher savings targets
would be warranted.

Collaboration among different program administrators, through some joint education, marketing, and
program strategies can enable effective program implementation. To enable collaboration, the state
could set up a coordinating entity similar to the Northeast Energy Efficiency Partnerships (NEEP) that
has provided shared administration and marketing for some northeast utility programs such as
rebates over the past 15 years.27 The entity would not be the sole program administrator, but rather
be a way to share information and marketing as needed. The MEEIA rules have a provision for a
mandatory statewide collaborative, which could serve as a starting point for a longer-term
coordinating entity. However, this collaborative mentioned in MEEIA would apply only to investor-
owned utilities and not cooperatives and municipal utilities. A statewide collaborative that is open to
all groups in the state implementing energy efficiency programs should also be initiated. And in
addition to the best practice programs described in the text box below, utilities can also explore fairly
new areas of savings programs to contribute to the targets, such as encouraging adoption and
implementation of building energy codes and behavioral programs. Several of these policies and

% \We assume that the behavioral initiative contributes savings toward utility program targets through 2020. Longer terms
savings from these behavioral initiatives are not as well-studied, and therefore we do not count savings post-2020 from this
initiative to contribute to the utility targets.

" For more information, visit www.neep.org
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programs are discussed next, and could contribute to meeting the targets depending on how the
goals are designed and how the utilities participate.

Examples of Proven Residential, Commercial, and Industrial Efficiency Programs:
The National Action Plan’s Rapid Deployment Energy Efficiency Toolkit
As described in: http://www.epa.gov/RDEE/documents/rdee_toolkit.pdf, Wisconsin Focus on Energy and
Northwest Industrial Efficiency Alliance

ENERGY STAR Labeled Products: This residential and small commercial sector program promotes
efficient lighting (CFLs and fixtures) and appliances through a variety of incentive structures including
direct rebates to the customer as well as upstream incentives. This program generally targets the
broad residential and small commercial marketplace. Particular products may be selected for
inclusion, such as lighting products or home appliances. Savings will depend upon the products
included. Typical savings range from approximately 0.5 to 3.0 Million British thermal units (MBtu) per
participant.

Residential Energy Audit and Direct Installation: This program targets the same market and works
with the same set of contractors as Home Performance with ENERGY STAR (see below); the key
difference is a more basic audit and a less-extensive and lower-cost set of measures, such as CFLs,
hot water heater wraps, pipe insulation, and low flow showerheads. Typical savings are approximately
3 to 6 MBtu per participant.

Home Performance with ENERGY STAR: This residential sector program offers whole home retrofits
using qualified contractors, established home assessment protocols, and incentives from the program
sponsor. This program can be a good strategy particularly for older, pre-code constructed homes. The
program is estimated to reduce home energy bills by 20 percent on average.

Residential Efficient Heating, Ventilation, and Air Conditioning (HVAC): This program targets HVAC
contractors and homeowners to increase sales and proper installation of ENERGY STAR-qualified
HVAC equipment, such as air conditioners and furnaces. Savings are very sensitive to local climate
conditions, but the minimum savings range per participant is approximately 5 to 20 MBtu.

Non-Residential Prescriptive Rebates: This program provides incentives to the commercial,
institutional, and industrial market for upgrade or retrofit of equipment with new, more energy-efficient
equipment, such as lighting, HVAC equipment, and products like motors and refrigerators. Particular
equipment and products may be selected for inclusion in this program, such as lighting; savings
depend upon the equipment and products included. Generally, a large percentage of program savings
come from lighting retrofits.

Building Retrocommissioning: Retrocommissioning offers building owners a systematic process for
evaluating a structure's major energy-consuming systems and identifying opportunities to optimize
equipment operation. Retrocommissioning tunes up existing buildings, improving their energy
efficiency and operational procedures. It is typically carried out through local networks of
commissioning providers. Typical savings range from approximately 4,000 to 20,000 MBtu per
participant.
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Examples of Proven Residential, Commercial, and Industrial Efficiency Programs, Continued...

Commercial Food Service Equipment Incentives: This program rebates energy-efficient commercial
food service equipment such as refrigerators, freezers, steamers, fryers, hot food holding cabinets, ice
machines, dishwashers, ovens, and other technologies, primarily aiming to influence the buyer to
purchase more efficient equipment when their existing equipment has failed. Typical savings range
from approximately 20 to 60 MBtu per participant.

Non-Residential Custom Incentives: A commercial and industrial Custom Program supports
Commercial and Industrial (C&I) customers in identifying and implementing site-specific and complex
energy efficiency opportunities, which often require calculations to determine energy savings. A typical
project may involve industrial process efficiency, chillers/boilers, data center efficiency, or electric
motor retrofits, or projects that otherwise fall outside of the prescriptive program. Savings per project
can be very large, but vary widely by state/industry.

Non-Residential Benchmarking and Performance Improvements: This program works with commercial
facility operations staff and owners to benchmark, monitor, and improve building energy performance
using tools such as ENERGY STAR Portfolio Manager and building sub-metering equipment, as well
as to recommend energy efficiency upgrades based on analyses of building performance data. This
program is estimated to reduce building energy use by 10 to over 30%.

Non-Residential On-Site Energy Manager: This program assists larger customers by providing an On-
Site Energy Manager (OEM) to work with them for a six-month period or longer. During their tenure
with a business, the OEM will evaluate facilities’ energy use and work with maintenance staff to
reduce energy usage and costs. Long-term energy and cost savings of 10-15% are achievable,
largely through behavioral changes.

Wisconsin Focus on Energy Industrial Program: This nonprofit organization has a program specifically
for industrial efficiency generally focused on projects greater than one-year payback through both
prescriptive and custom offerings that complement each other. Focus on Energy programs are both
technology- and market sector-based, working with sector trade allies. The program offers field-based
technical support, including third-party review of vendor proposals, onsite energy management,
technology assessments, measurement and verification, information and education, and project
application support.

Northwest Industrial Efficiency Alliance: The Northwest Energy Efficiency Alliance (NEEA) operates
an industrial program that leverages industrial allies such as the Northwest Food Processors
Association. The effort supports industrial co-led efforts that leverage DOE’s Save Energy Now tools
and resources to provide corporate executives with an understanding of the strategic importance of
efficiency; the resource