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Introduction

From 1990 to 2005 energy consumption in the U.S. has increased by 19 percent from 84.65
Quadrillion Btu to 100.69 Quadrillion Btu (EIA, 2007), faster than the population has grown.
This increase is even more dramatic from 1949 to 2005 at a staggering 214.85 percent, more than
double the rate of population growth over that half-decade period.

Coal, oil, and natural gas, also known as fossil fuels, are the primary sources for this energy
consumption. This heavy reliance on fossil fuels has increased in the U.S. dependence upon
foreign countries for its energy source and way of life, in addition to exacerbating pollution
problems across the globe. As former U.S. Congressman Lee Hamilton (2007) points out in a
commentary for the Woodrow Wilson International Center for Scholars:

...our economy is dangerously wvulnerable because of the necessity of oil and gas to heat
our homes, power some industry, and — most importantly — keep our vehicles moving.
Because of this dependency, we suffer economic shocks when our access to oil and gas is
threatened: the OPEC embargo, the Iranian revolution, Iraq’s nvasion of Kuwait, the war
in Iraq, Hurricane Katrina, and militia attacks in southern Nigeria are just a handful of
incidents that have driven up oil and gas prices, slowing growth and making life harder
for millions of Americans (f1).

A relatively simple way to reduce energy consumption is through the use of more efficient
versions of the products currently used in U.S. homes and businesses. Energy efficiency, ...
encompasses all changes that result in decreasing the amount of energy used to produce one unit
of economic activity (e.g. the energy used per unit of GDP or value added) or to meet the energy
requirements for a given level of comfort” (World Energy Council, 2007).

Citizens and policymakers in the U.S. have found a renewed and increased interest in becoming
more energy efficient and is not a trend that is likely to fade in the future. With energy costs
continuing to soar, concerns over global warming increasing, and repeated supply shocks
occurring, it can be expected that consumers and public entities alike will continue searching for
ways to improve energy efficiency in their homes and offices.

In addition to the general reduction in energy use, more efficient products save consumers
money, reduce greenhouse emissions, and help reduce the dependence upon foreign energy
supplies. As the Consumer Federation of America (no date) explains:

Choosing energy efficient products is one of the smartest ways consumers can reduce
energy use and help prevent greenhouse gas emissions. A household that buys energy-
efficient equipment instead of standard new equipment can substantially reduce carbon
dioxide emissions over the lifetime of the products — pollution savings equivalent to
taking a car off the road for seven years. Using energy efficient products in your home
can also reduce nitrogen oxides, which are primary contributors to smog and acid rain (f
3).

Even with the obvious and potentially substantial benefits achieved from a switch to more energy
efficient products, energy efficient practices are not uniformly followed across the country. Lack
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of awareness and the expense associated with more efficient products are two of the most cited
reasons for a consumer or business not to use more efficient products.

Both of these obstacles can be addressed and minimized by interested public entities such as
state and local governments. Specifically, through the use of public example and incentive
programs, public entities may work to encourage the use of energy efficient equipment, reaping
benefits for all involved.

This practice guide illustrates some of the ways that public entities can encourage energy
efficiency within their jurisdictions. The guide begins with a review of what many states are
currently doing to promote energy efficiency, then moves on to show how public entities can
serve as guiding examples to consumers, and finally, concludes with some examples of simple
calculations of the benefits of adopting incentive programs directed at encouraging energy
efficiency.

Existing Energy Efficiency Programs

States currently use a variety of mechanisms to encourage energy efficiency. Programs include a
variety of tax incentives as well as loan programs that offer builders and consumers low- or no-
interest loans in order to purchase energy efficient equipment. Some states provide programs in
which grants are awarded to businesses for the pursuit or manufacturing of renewable energy
sources. Table 1 provides a brief look at what states are doing to encourage energy efficiency.
However, for a more comprehensive listing of incentives available go to

http-//cepm. louisville.edu/Pubs_WPapers/practicequides/P G20 - Matrix.pdf .
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State Economic Incentives for Energy Saving Investments

Tablel
Incentive Type Description

Tax deduction Lowers taxable income by allowing taxpayer to subtract the
expense from gross income.

Tax credit Tax credits are treated as payments to the amount of taxes owed by
taxpayer.

Tax holiday A temporary reduction or elimination of a tax

Tax exemption An exemption from paying a particular tax

Rebate A partial or whole refund on the purchase price of a specified item.

Grant A gift in a predetermined amount to be used in a predetermined
manner.

Loan A debt that must be repaid usually with a predetermined interest
rate over a set period of time.

There is enormous diversity in the current public programs, opportunities, and incentives across
the 50 states. Other avenues for incentives can be found in the investor-owned or cooperative
utility companies that offer a variety of rebates, grants, and/or loans to individuals, government
bodies, or schools. In addition to these state and investor-owned or cooperative private incentives
for energy efficiency, the federal government offers some valuable economic incentives to
individuals, small businesses and corporations. Many past energy efficiency and economic
incentive studies have indicated that building upon existing programs is a good place for lower
level governments to start. More specifically, economic incentives offered by the federal
government should be used as a foundation upon which state and local governments can build
their own energy efficiency programs in order to maximize their potential results.

The most common economic incentives directed at energy efficiency include, but are not limited
to, business, personal and property taxes and tax holidays, exemptions, credits and deductions. It
has been demonstrated in past studies that these types of incentives provide the greatest
motivation to develop and implement energy efficient technology (Harrington and Morgenstern,
2004; Brown, et al., 2002). Other studies have revealed that when making a decision to purchase
an energy-consuming product, the consumer is quite unaware of energy efficient alternatives
(Roberts, 2005). Furthermore, when the consumer is exposed to energy efficient alternatives,
he/she will opt for the less expensive technology even though long term savings are to be found
in the energy efficient products (Brown, et al., 2002). These studies conclude that economic
incentives provide consumers with the motivation to purchase energy efficient products by
making the products more competitive with the ones that have long been established on the
market. However, it is important to note that any incentive a public entity elects to implement
will need to be promoted and publicized to consumers and businesses so that individuals who
may benefit become aware of the program.

Understanding the real benefits to be gained from pursuing energy efficiency as a policy choice,
this guide offers some tangible calculations concerning how public entities can encourage and
facilitate energy efficiency. Both public example and public incentive programs are discussed in
the remainder of this guide. Although these calculations are based upon data applicable to
Kentucky, other states and localities can draw from these calculations and use this information in
the pursuit of locally relevant energy efficiency programs.

Energy Efficiency asa Public Priority 3



Letting the Public Sector Set an Example

A logical and good first step for public entities looking to encourage energy efficiency is to
evaluate their own practices. That is, in order to encourage energy efficiency, first look to the
public sector for potential efficiency gains that would both save money and set an example for
the private sector. The benefits from public programs are twofold: (1) real current expenditure
savings for the public sector and (2) an educational opportunity for the private sector. Although
the route to energy efficiency in the public sector has many paths, an area where real energy
savings can be found fairly easily is in lighting. Using Kentucky as an example, this section
shows some potential savings for lighting in two sub-sectors of the state-owned building stock:
offices and education buildings. It can be expected that the private sector will be encouraged,
motivated, and educated by the state’s effort at energy efficiency. Furthermore, the savings
realized in the public sector will translate into a lower deficit, lower taxes, or more discretionary
funds or tax savings at the state level. Any of these outcomes is a net gain for the state.

Office Lighting

Within the commercial sector in the U.S., offices make up approximately 22 percent of total fuel
expenditures as compared to other end uses (Commercial Buildings Energy Consumption
Survey, 2003). This accounts for the highest total proportion of fuel expenditures within the 16
identified building end uses in the commercial sector. Within the classification of offices,
lighting makes up the largest end-use consumption intensity at approximately 22,827 BTU per
square foot of office space per year (National Lighting Inventory and Consumption Survey,
2002). Only space heating comes close to this level of end-use consumption.

In Kentucky, there are 264 state-owned buildings used as offices according to a listing

maintained by the Finance and Administration Cabinet’s Division of Real Properties
(Commonwealth of Kentucky, 2007). The total net square feet in these buildings is 4,733,223.
Reliance on the “net square feet” measure understates the total square area of the buildings, since
it excludes hall space, elevators, and ancillary spaces, and counts only the actual amount of space
provided for each specific function or office (Walls, 2000). Given the fact that these calculations
rely upon national averages reported in secondary sources, the properties with zero net square
feet have been eliminated from the calculations in order to better ensure the accuracy of the
projections.) Table 2 summarizes the details of the state-owned buildings classified as offices.
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State-Owned Offices Floor Space

Table2
Total Net Square Feet 4,733,223
Average Square Feet per Building 17,930
Total Buildings 264

Source: Commonwealth of Kentucky, 2007

In 2002, the Department of Energy commissioned a study by Navigant Consulting that outlined
national averages of lighting use in the U.S. Several pieces of data from this study are
particularly useful for estimating potential savings in lighting in Kentucky (and for any other
state looking to examine efficiency opportunities). Using national averages is not ideal and will
suffer some degree of inaccuracy in these estimates. However, when used broadly, they can offer
some insights for policymakers and administrators in terms of what the potential for savings may
be.

To determine what can be done to improve the lighting efficiency in the state-owned office

space, we must first estimate current usage. According to the study noted above, the average
commercial building (of which offices are a subset) has the following breakdown of lighting:

Lighting in the Commercial Sector

Table3
Types of Lighting in Number of
Commercial Sector bulbs Standard Operating
per building per building Hours per day Awerage Wattages
Incandescent 91 10.2 83
Fluorescent 324 9.7 41
HID 7 10.1 404
Solid State 0.4 23 5
TOTAL 422.4

Source: Navigant Consulting, 2002

In Table 4 we use these estimates of the national averages of installed lighting to calculate
current electricity consumption in state-owned office buildings.
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Energy Consumption and Cost of Lighting in state-owned offices in KY

Table4
Hourly Total Stated Owned Annual
Absolute | Awerage kWh Daily Annual Offices Annual Lighting Cost of
Number | Wattage Use kWh kWH kWh Consumption Lighting *
Incandescent 24,024 83 0.083 0.8466 309.0090 7,423,632.22
Fluorescent 85,536 41 0.041 0.3977 145.1605 12,416,448.53
HID 1,848 404 0.404 4.0804 | 1489.3460 2,752,311.41
Solid State 105.6 5 0.005 0.1150 41.9750 4,432.56
TOTAL 111,513.6 5.4397 | 1985.4905 22,596,824.71 | $1,325,303.77

Source: Navigant Consulting, 2002

* Using a cost of $0.05865/kwh  (the average electricity price 2000-2005 in Kentucky)

In Table 5, we check the reliability of the estimates using calculations from the Navigant lighting
study which estimates that the average office consumes 22,867 kWh per square foot.

Total Cost of Lighting Consumption

Table5
LIGHTING CONSUMPTION
kWh/sq ft 22,867
Total sq ft ** 4,733,223
Consumption 108,234,610,341
kwh 31,712,455.42
TOTAL COST $1,859,935.51 #

*Source: Navigant Consulting, 2002

**Source: Commonwealth of Kentucky, 2007
# Using a price of $0 .05865/kwh, the 2000-2005 KY average

The calculations in Table 4 concerning number and type of lighting in commercial buildings is
not as detailed as the per square foot estimate in Table 5. Taking the difference between the
commercial sector lighting averages and the office per square foot averages reveals that the
offices may actually spend more on energy for lighting than the original estimates state, by about
$500,000 annually. This implies that the cost savings outlined in this report for state-owned
offices are likely understated.

A logical first step to increase energy efficiency in offices is to introduce compact florescent
lights (or CFL’s) in place of the less efficient incandescent bulbs. The benefits are outlined
below.

Incandescent to Fluorescent in State-Owned Offices

The cost of an incandescent bulb is approximately $0.40 depending upon its type, manufacturer,
and whether or not it is purchased in bulk. Incandescent light bulbs are the most inexpensive
bulb available. Alternatively, the cost of a CFL, or compact fluorescent light, bulb ranges from
$2.00 to $3.50 depending of the brightness of the bulb and whether or not it is purchased in bulk.
A CFL is designed to be used in a standard light bulb socket. “Fluorescent lighting works by
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passing a current through a gas-filled tube. Incandescent light works by heating up a metal
filament until it is white-hot. Incandescent bulbs produce mostly heat ...” (Georgia Interfaith
Power and Light, n.d.). The up-front price differential is a prime reason why the incandescent
bulb is still favored although it is much less efficient than the CFL bulb and costs more over the
long term. Table 6 summarizes key differences between an incandescent bulb and a CFL bulb.

CFL and Incandescent Cost

Table 6
CFL Incandescent
Energy Output (watts) 13 60
Light Output (lumens) 810 830
Useful Life (hours) 10,000 1,500
# of Bulbs for 10,000 hours 1 6.7

Bulb Costs for 10,000 hours of use * $3.50 | 6.7@%$.40 =$2.68

Electricity Used (kwWh) 130 600
Electricity Costs @ .0565 per kWh $7.35 $33.90
TOTAL COST $10.85 $36.58

Source: Georgia Interfaith Power & Light, n.d. (Modified to fit Kentucky’s costs).
* Note: This figure ignores higher labor costs incurred for bulb replacement

Examining the 264 state-owned office buildings reveals some substantial savings that can result
from the introduction of CFL bulbs in place of the incandescent bulbs currently used in many of
these offices. The calculations of potential savings if all incandescent bulbs were changed to
ENERGY STAR CFL bulbs are summarized in Table 7. These calculations assume the average
wattage of the CFL is 15.

Switching to CFL

Table7
Awerage Hours Daily Annual Total KwH Annu_al
Wattages Used IEJSVZE &V\g; Consumption Op((a:r;t;ng
CFL 24,024 15 10.2 0.1530 55.8450 1,341,620.28
Fluorescent 85,536 41 9.7 0.3977 145.1605 12,416,448.53
HID 1,848 404 10.1 4.0804 | 1489.3460 2,752,311.41
Solid State 105.6 5 23 0.1150 41.9750 4,432.56
16,514,812.78 $968,594
ANNUAL SAVINGS ower the current operating cost determined in Table 4 $356,710

Thus, CFLs a major annual cost saving over the long run when compared to standard
incandescent bulbs. The savings themselves can more than cover the debt service on bonds, if the
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up-front cost differential for purchase of the CFL bulbs were to be financed by borrowing. That
comparison, of the annual cost savings to the debt se4rvice for the initial investment, will serve
as an example of the fact that the initial cost need not pose a problem for a more widespread
acceptance of the CFL bulbs. Both states and local agencies also could work to implement an
incentive program directed at the added costs of CFL bulbs (possibly using the funds freed
annually through their own conversion to CFLs). Alternative mechanisms for increasing the
consumption of CFLs in the private sector follow the education buildings section of this guide.

Education Building Lighting

Education buildings are considered part of the commercial sector. According to the Navigant
report mentioned previously, education as a sub-sector uses approximately 11 percent of the total
of the lighting consumption in the commercial sector. This ranks as third across the sub-sectors
following only behind offices (1) and warehouses (2). (Note that the Navigant study does not
include the buildings operated by public universities and other post-secondary institutions, plus
all the k-12 schools districts in the Commonwealth.) Following the same methodology and
assumptions we used for the office calculations, we can estimate the energy and cost savings for
educational buildings if CFLs are introduced. Table 8 summarizes the size and number of state-
owned education buildings with greater than zero net square feet in Kentucky.

State-Owned Education Buildings

Table 8
Total Net Sq Ft 1,117,784
Average 12,019
Total Buildings 93

Source: Commonwealth of Kentucky, 2007
Table 9 estimates current lighting consumption and cost by these buildings.

Annual Cost of Lighting

Table9
Stated-Owned
Lighting Types in Awerage Hourly | Daily Annual E_d_ug:ational Annual
S_tate—owneq N Wattage hWh kwh KwH Fac_llltl_es Annual (_:ost_of
Educational Facilities Usage | Usage Usage Lighting KwH Lighting
Consumption
Incandescent 8,463 83 0.083 0.8466 309.0090 2,615,143.17
Fluorescent 30,132 41 0.041 0.3977 145.1605 4,373,976.19
HID 651 404 0404 | 4.0804 | 1489.3460 969,564.25
Solid State 372 5 0.005 0.1150 41.9750 1,561.47
TOTAL 39,283.2 54397 | 1985.4910 7,960,245.07 $466,368

Source: Navigant Consulting, 2002

Once again, cross checking these figures with the square foot of educational buildings estimate
from the Navigant lighting study reveals the following calculations.
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Assumed Lighting Consumption

Table 10
Cost $710,366
KwH 12,111,948

Source: Navigant Consulting, 2002

When the calculation is made based upon a smaller sub-sector of the commercial sector, the
energy costs are underestimated by almost $300,000. This indicates that the state-owned
educational facilities are likely to use more lighting electricity than is estimated in this report and
therefore are likely to be able to realize greater savings from an implemented lighting efficiency
program.

In Table 11, we estimate the savings that could occur if all incandescent bulbs were replaced
with CFL bulbs.

Switching to CFL in Sate-Owned Education Buildings

Table 11
Daily Annual
Awerage | Hours kwh kWh Annual
Wattages | Used Used Used Total Cost
CFL 8463 15 10.2 0.1530 55.8450 472616
Fluorescent 30132 41 9.7 0.3977 145.1610 | 4,373,976
HID 931 404 10.1 40804 | 1489.3500 | 1,386,581
Solid State 53.2 5 23 0.1150 41.9750 2,233
6,235,406 | $365,706
ESTIMATED SAVINGS relative to Table 9 current cost estimates $101,200

Again, these figures are likely underestimated due to the lack of ideal data. However, even these
conservative estimates represent substantial savings.

The calculations presented in Table 11 represent a very small portion of the potential savings that
could realized by implementing a widespread lighting efficiency program for the education
sector. As noted, above, there are far more buildings in the sector in Kentucky than those few
owned by the state. Conversion for those 93 buildings could, however, provide demonstration
data that would accelerate conversion by the hundreds of public and private universities and
school systems in the Commonwealth.

This example underscores the value of starting with the public sector as a way to demonstrate to
the private sector the potential savings offered by a switch to CFL bulbs. In the future, states
might consider offering a sales tax exemption on the CFL bulbs to offset the initial added costs
and help encourage wider private usage. The next section takes a look at some states’ successes
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in energy efficiency incentives programs and offers a short discussion of related programs and
incentives that states could consider to encourage a wider spread use of CFL lighting.

Alternative Incentives for Lighting
Example: Incentive Using Rebate Programs

To further encourage the use of CFL lighting, rebate programs may be a good route for some
public entities. These rebate programs require a public entity to partner with major and local
retailers (such as Wal-Mart and Home Depot, both of which have nationwide initiatives to
promote compact fluorescent light bulbs) to promote and encourage the usage of rebates.

To provide an example of how this incentive would work, it is suggested that the state offer its
residents and small business owners a $2.00 rebate per ENERGY STAR-labeled CFL bulb
purchased. As previously stated, the cost of a CFL bulb ranges from $2.00 to $4.00 depending of
the brightness of the bulb and whether or not it is purchased in bulk (Hamilton, W.L., 2007). The
cost of an incandescent bulb is approximately $.40 depending on its type, manufacturer and
whether or not it is purchased in bulk. A rebate of $2.00 thus makes the price of the CFL bulb
competitive with that of the incandescent bulb. A hypothetical example follows: If Kentucky sets
a goal to generate conversion of 100,000 bulbs to CFLs using rebates, and does so successfully,
spending $200,000 on rebates, consumers would see a cumulative life-cycle savings in the
amount of approximately $4.15 million as well as a reduction in CO2 emissions in the amount of
64 million pounds, which is the equivalent of taking about 5,500 cars off Kentucky roads for a
year. For additional benefits, see Table 12.

Benefits of 100,000 Light Bulb Conversions to Compact Fluorescents

Table 12

Benefit Amount

Initial costdifference $300,000
Life cycle savings $4,478,085
Net life cycle savings (life cycle savings - additional cost) $4,178,085
Life cycle energy saved (kWh) 44,760,000
Life cycle air pollution reduction (Ibs of CO>) 64,006,800
Air pollution reduction equivalence (number of cars removed from the road

for a year) 5,537
Air pollution reduction equivalence (acres of forest) 8,729
Savings as a percent of retail price 1.2%

Source: ENERGY STAR, Life Cycle Cost Estimate for 1 ENERGY STAR Qualified Compact Fluorescent
Lamp(s), 2007
Performance Contracting
As demonstrated in the previous section, states could achieve substantial energy and cost savings

by installing energy efficient lighting systems in its public buildings. Drawing from other states’
experiences, it is possible that many states can do so without any up-front costs by partnering
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with local utility service providers. Under this proposed partnership, local utilities would install
energy efficient lighting systems into public buildings, i.e., schools, libraries, hospitals, etc.,
using performance contracting as the financing mechanism. Performance contracting is an
alternative financing mechanism in which the performance contractor makes a guarantee to the
client that once the energy efficient lighting system is installed the client will realize energy and
cost savings immediately. The client will repay the performance contractor for his/her services
with the savings on his/her energy bill (Alliant Energy—Interstate Power and Light Company,
2006). Benefits of using performance contracting are:

e Investing in new energy and cost saving technology without any up-front capital
investment cost to the consumer.

e Guaranteed energy and costs savings.

e No participation on behalf of the client is necessary — the entire installation and
administration process is performed by the contractor (Alliant Energy—Interstate Power
and Light Company, 2006).

Installing energy efficient lighting systems has a relatively short payback period, with some
sources indicating a range of five to 20 years, depending on the size and structure of the building
(Singer, T. and Johnson, M. 2001). As energy costs rise over time, the payback period (number
of years before the investment has been paid back by savings) declines.

See Table 13 for some examples of the use of performance contracting.
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Performance Contracting Case Studies

Table 13
Payback
Client Energy Cost Savings Replaced Project Scope Period
18 schools: classrooms, halls,
New Jersey | $393,000 in additionto 2.2 | Ballasts, auditoriums, gymnasiums, multi-
Public million kilowatt-hours fixtures, purposerooms; 2,700 electronic 3 years
Schools saved annually. lamps ballasts, 6,300 fixtures, 38,700
energy-efficient lamps.
30 buildings: $445,500
Hill Air annually, hospitals: Ballasts, Five-vear performance contract to
Force Base, | $485,650 (1st six months), | fixtures, retrof)i/t 14%0 buildings 18 years
Utah repair hanger: $140,000 lamps ' gs.
annually.
Two hospitals: Grayling, MI,
. replaced a total of: 1,100 electronic
Grayling ballasts, 2,400 fluorescent fixtures,
and Grayling: $27,000 Ballasts, 3,300 energy-efficient lamps.
Cadillac, ) . . . ; :
Michigan: annually; CadillacO: fixtures, Cadillac, M, r_eplaced a total of: 3 years
Mercy $45,000 annually. lamps 1,600 electro_mc ballasts, 2,400
Hospitals fluorescen_t flxtures, and 4,800 _
energy-efficient lamps LED exit
signs.
Reading, $40,000 annually, 50 Ballasts, 300,000 sq.ft. garage, 220 energy <4
PA: Parking | percent of annual lighting fixtures, efficient HID fixtures, 55 LED exit
. ) . years
Authority bill. lamps signs.

Source: Smart Solutions, n.d.

Performance contracting is recommended for states for several reasons, the primary reason being
financial benefits. Additionally, because performance contracting allows the management of the
building to continue as usual while every aspect of the installation and administration process is
carried out by the utility service provider, the state does not need to perform any part of the
transition itself, aside from locating a utility service provider, and is therefore relieved of the
responsibility to incur new internal costs resulting from the transition.

Additional Public Incentive Programs

Although serious constraints exist in data availability to assess potential benefits accruing from
public incentive programs, this guide has also examined, for educational purposes, several
additional incentives within Kentucky’s residential, commercial, and public sectors so that we
might suggest that there are benefits to be achieved from the implementation of efficiency
programs. We include calculations that indicate some possible savings in terms of energy and
expenditures if these proposed changes are fully taken advantage of by the appropriate recipient.
Each sector is elaborated on in the following sections. Methodology and assumptions are detailed
in the respective sections.

Residential Sector Energy Efficiency Incentive Possibilities

Energy Efficiency asa Public Priority 12



In the year 2005 in Kentucky, the residential sector accounted for approximately 19 percent of
the total state’s energy consumption (Energy Information Administration [EIA], 2003). Within
that sector, single-family homes account for approximately 80 percent of total residential energy
consumption (EIA, 2001). In order to maximize potential impact on the residential sector, this
study examined single-family homes in Kentucky. Although some of the following savings
potential tabulations are only for single-family homes, these methods can also apply to mobile
homes and to multi-family homes.

Two key potential efficiency incentives are highlighted in this section. ENERGY STAR
Qualified New Homes and ENERGY STAR Appliances. As previously noted, these particular
programmatic choices help build upon the federal ENERGY STAR incentives and also build
upon each other, thereby increasing their likelihood of success and impact on energy
consumption in Kentucky. Methodology and results are detailed under each section.

ENERGY STAR Qualified New Homes

New home builders can become certified through the federal ENERGY STAR program as being
an ENERGY STAR Qualified Home by being at least 15 percent more energy efficient than
homes built to the 2004 International Residential Code (IRC). The route to gaining that level of
energy efficiency is flexible and can be achieved through a number of energy efficient features
such as insulation, high performance windows, certain construction practices that help a home
conserve energy, the use of more efficient heating and cooling equipment, and/or the use of
ENERGY STAR lighting and appliances within the homes (ENERGY STAR, 2007). Although
any type of home can gain this designation and save energy and money, this guide elects to
examine only single-family homes as they account for over 70 percent of new home construction
in Kentucky (American Community Survey [ACS], 2005).

National data indicates that approximately 10 percent of all new single-family homes built in the
U.S. in 2005 were certified as ENERGY STAR qualified. This accounts for approximately
149,568 homes (ENERGY STAR, 2007) “To date, over 525,000 ENERGY STAR qualified new
homes have been built, translating to estimated annual savings of 989 million kilowatt-hours
(kwWh) of electricity, 75 million therms of natural gas, $124 million in utility bills, and 1.13
million metric tons of CO2 released into the air” (ENERGY STAR, 2007).

In 2006 Kentucky fell below the national average of 10 percent. Roughly 6 percent of all the new
Kentucky homes permits in 2006 were certified as ENERGY STAR qualified (ENERGY STAR,
2008). Approximately, 97 builders working in Kentucky are partnered with ENERGY STAR to
build qualified homes. Ofthese firms, only 8 are committed to building 100 percent of their
newly constructed homes by ENERGY STAR qualified standards. The builders committed to
building only ENERGY STAR qualified homes report completing construction on only 925
qualified homes (statewide) over the life of the program.

With 13,496 permits for single-family homes in Kentucky in 2006, there is obviously a great
deal of room for improvement. The federal government currently offers home builders a $2,000
tax credit for each new energy efficient home achieving 50 percent energy savings over the 2004
International Energy Conservation Code (IECC). The state of Kentucky could capitalize and
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build upon this federal tax incentive, first, by making sure more builders in the Commonwealth
know about, and take advantage of, the federal program. If necessary, additional state-level
incentives could be offered for achieving ENERGY STAR qualified status. The combination of a
federal and state tax credit could lead more builders to accepting the challenge to become
ENERGY STAR qualified, while those already partnered could be persuaded to increase the
proportion of their new construction that qualifies..

To determine the possible energy and monetary savings Kentucky could incur as the result of an
increase in the percentage of new ENERGY STAR qualified homes being built, we used
multiple data sources and made certain assumptions. As previously stated, data availability on
energy use, housing details, and related information is not always readily available at the state
level. This problem often requires the use of non-ideal data such as national data and averages.
To provide for the variation in using this imperfect data, we calculated savings using two
separate energy figures — American Community Survey reported data and national averages. The
assumptions are detailed below.

American Community Survey Data Use

The U.S. Census Bureau publishes data obtained in a national sample in the American
Community Survey (ACS). The ACS is a “...nationwide survey designed to provide
communities a fresh look at how they are changing. It will replace the long form in future
censuses and is a critical element in the Census Bureau’s reengineered 2010 census plan” (ACS,
2006). Included in the ACS data are estimates on home energy costs broken down by year built,
type of home, state, and type of fuel. Itis possible to extrapolate this data and make some
approximations on the energy usage for single-family homes built in Kentucky from 2001 to
2005. Unfortunately, data in this ACS is not always totally accurate as often respondents do not
fully answer each question and, as with any sample, the results have standard errors.
Furthermore, the ACS only includes homes that are currently occupied when the sample is taken.
To deal best with the spotty data in the ACS, single-family homes that use both electricity and
natural gas were included. These homes make up a majority of the new homes in Kentucky. The
calculations used with the ACS data was checked with Kentucky homes that reported only using
electricity and the findings were consistently similar, thereby providing an additional check on
the usefulness and accuracy of this data.

As illustrated in Table 14, the ACS reports 118,016 single-family homes were built in the state of
Kentucky over the period 2000-2006. This represents approximately 63 percent of all new
residential units built during those years. The reported average monthly electricity cost for these
homes is $118.20. Average monthly natural gas is $46.70.

Newly Constructed Single-Family Homes 2000-2006

Table 14
Percentage of Total
Residential Units Built
2000-2006
Total Residential Units Built 2000-2006 186,043
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Single-family Homes Built Post 2000* 118,016 63%

Average Monthly Electricity Price Single-
family Homes built post 2000*

$118.20

Average monthly gas costsingle-family $46.70
homes built post 2000* )
*Note: This data is extracted for single-family homes built 2000-2006.

These calculations are for homes that use both gas and electricity.

Source: American Community Survey, 2006 Retrieved from Data Ferret February 2008

It is possible to use this data to make some inferences about approximate energy use for these
new single-family homes. According to the Energy Information Administration’s (EIA) State
Energy Profiles, Kentucky had an average rate of $.0543 per kWh for electricity and a rate of
$13.75 per 1000 cu ft of natural gas in 2006 (See Table 15).

State Energy Profiles — Kentucky

Table 15
Gas Prices (2006 average) $13.75/1,000 cu ft
Electricity Prices (2006 average) $.0543/kWH

Average Electricity Prices 2000-2005 .0603/kWh

Average Gas Prices 2000-2006 $10.30/thousand cu ft

Source: Energy Information Administration, State Energy Profiles, 2007

Given while there has been a slight upward trend in these prices in recent years, month to month
fluctuations could make season-sensitive calculations very difficult. Therefore, we took the
averages of these prices from 2000-2006 to make the calculations. The averages over these time
periods are as follows: $.0603 per kWh (rounded to $.06) of electricity and $10.30 per thousand
cubic feet of natural gas (See Table 15). Making some simple calculations indicate that the
average single-family home in Kentucky (built post-2000) consumes the following amounts of
energy: 23,700 kwWh annually of electricity and 54.40 thousands of cubic feet in natural gas
annually. Translating this into Btu’s reveals the following calculations and estimations: 81
MMBtu in electricity and 56 MMBtu in natural gas per home for a total of 137 million Btu per
home built in Kentucky from 2000-2006 (See Table 16).

Natural Gas Consumption per New Single-Family Home in Kentucky
Table 16
Average Annual $118.20*12 = $1418.40
Electricity Cost
Average Monthly $118.50/$.06 = 1975 KWh
Electricity Usage in KWh
using average price
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Annually in KwWh (using 1975 KWh*12= 23,700 KWh | 1 kWh = 3413 BTU
average prices):

Average Annual 23,700 Kwh *3413 = 80,888,100 BTU
Electricity usagein BTU

Average AnnualGas Cost | $46.70%12 = $560.40

Monthly Gas Usage in $46.70/$10.30 = 4.5334

1,000s of cubic feet

Annual Gas Usagein 4.5334*12= 54.4008 | 1 cu ft=1031 BTU

1,000s of