Energy Efficiency Savings,
Budgets, and Spending

By Lisa Wood

s the utility plans for the long-
term delivery of electricity to
customers, resource selection

is critical. Further, resource investments
have long-lasting effects on company
balance sheets, the environment, the
economy, and the operation of the elec-
tric transmission and distribution sys-
tems that crisscross our nation. In the
last 25 years, demand-side resources
have been part of the resource portfolio.
Indeed, they have altered the utility
business and regulatory paradigms and
delivered numerous benefits to
customers.
And the size and significance
of those resources continues to
grow. Since 1997, the United
States has witnessed a meteoric
increase in dollars associated
with electric efficiency—from
$2.7 billion to more than $6.8
billion in 2011, according to
the Institute for Electric Efficien-
cy’s (IEE'S) 2012 annual report,
“Summary of Ratepayer-Funded
Electric Efficiency Impacts,
Budgets, and Expenditures.”
Demand-side resources
are developed incrementally
through the realization of mar-
ginal efficiency gains in the
operation of buildings, homes,
appliances, and equipment that
make up our cities and towns
and allow our economy to grow
through productivity enhance-
ments. From high-efficiency
motors and light bulbs to better
insulated buildings, demand-
side resources have notably
improved quality of life and
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saved households and businesses more
than $11 billion in 2010. Programs for
demand-side resources (that is, electric
efficiency) either save energy as part of
a larger energy efficiency (EE) program
or shift energy use through demand
response (DR) and load management
(LM). Such programs are now some of
the lowest-cost resources available—
and the majority of electric utilities have
incorporated them into their business
operations.

While we can trace EE’'s origins to

the energy crisis of the mid-1970s, the
current market and regulatory structures
have transformed EE from being tradi-
tionally the resource of last resort to
being, in many cases, the first resource.
Recent developments in legislative

and regulatory policies and mecha-
nisms, such as state-level EE resource
standards (which set annual savings
targets), decoupling mechanisms, and
performance incentives, have created

a sustainable business environment

for utilities pursuing demand-side re-
sources.

Utilities strive to structure EE pro-
grams to be cost-effective, customer-
focused, and equitably distributed.
Typically, a utility will support a
demand-side resource only if it meets
specific cost-effective criteria. Design-
ing a long-term resource portfolio
where supply- and demand-side
resources compete creates both sys-

tem and social benefits by
offsetting the need to build
|ittle-used peaker plants to
meet infrequently occur-

ring system peaks, reducing
greenhouse gas emissions,
and saving customers money.
A 2009 report by McKinsey &
Company estimated that the
upper-range value of poten-
tial energy savings associated
with current and expanded
electric efficiency programs
is $1.2 trillion by 2020.

In addition, with the sup-
port of sound policy and
market mechanisms in place,
the utility views EE and DR in-
creasingly as a hedge against
the volatility and uncertainty
surrounding rising fuel
prices, new-plant construc-
tion costs, siting and permit-
ting of new transmission and
generation facilities, and car-
bon and other environmental
policies that increase the cost
of electricity.

Utilities strive to structure EE
programs, such as home en-
ergy audits, to be cost-effective
and customer-focused.
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FIGURE 1
U.S. ELECTRIC EFFICIENCY SAVINGS
(2007-2011)
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Source: Institute for Electric Efficiency. Summary of Ratepayer-Funded Electric Efficiency Impacts, Budgets, and
Expenditures. January 2012.

FIGURE 2
ELECTRIC EFFICIENCY BUDGETS
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Permanent Savings and Growing
Overall, EE programs saved more than
112 terawatt-hours (TwH) in 2010
(enough to power 9.7 million homes for
one year) and avoided the emission of
78 million metric tons of carbon diox-
ide. Utilities achieved electric efficiency
savings at an average cost of 4.3 cents
per kilowatt-hour (KWH) saved in 2010.
Excluding DR program costs, which are
aimed at shifting peak demand, the cost
was 3.5 cents per KWH saved.

In 2010, U.S. aggregate electric ef-
ficiency savings increased by nearly

20 TWH, a 21-percent increase in sav-
ings from 2009 levels. All U.S. Census
regions saw an increase in electric effi-
ciency savings, with the largest percent
increases in the Midwest (38.9 percent)
and the Northeast (38.5 percent). The
South stood at 19.8 percent, and the
West, 5.3 percent. A few reasons for
those increases include the growth in
EE program spending between 2009 and
2010 and technological improvements
in efficiency products.

2011 is poised to be a stellar
year for customer-funded EE and
DR programs. The increase in
2011 electric efficiency budgets
will continue to transform the
ways in which electricity is used
by customers across the United
States. The Lawrence Berkeley
National Laboratory (LBNL) proj-
ects 2011 total electric savings
from customer-funded programs
to meet or exceed 125 TWH. (See
Figure 1.)

Truth Is in the Budget
The IEE report paints a vivid
picture. It finds that the electric
efficiency budgets for the nearly
200 organizations (mostly electric
utility companies, the largest
providers of electric efficiency in
the United States) that administer
EE and DR programs totaled more
than $6.8 billion in 2011—a
25-percent increase over the $5.4
billion budget in 2010. (See Fig-
ure 2.) At the national level, elec-
tric efficiency budgets are split,
with 82 percent of funds directed
to EE programs (to reduce energy
consumption) and 18 percent
directed to DR and LM programs
(to shift the timing of energy
consumption). At the regional
level, state policy objectives and
regulatory structures influence the
allocation of funding to all those
programs—and program efforts
and outcomes are tremendously
important to grid stability and
long-range resource planning.
The growth in budgets from
2010 to 2011 continues the trend
of double-digit increases in bud-
gets observed over the past five
years. From 2007 to 2011, the
average annual growth rate for
electric efficiency budgets was
approximately 25 percent. That
rapid growth rate is indicative of
the recent dramatic increase in
budgets for EE as a result of new
state regulatory policies support-
ing customer-funded EE programs,
as well as new state EE goals and
targets.

MARCH /APRIL 2012

71




FIGURE 3

ELECTRIC EFFICIENCY BUDGETS IN TOP 10 STATES
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FIGURE 4

ELECTRIC EFFICIENCY EXPENDITURES IN TOP 10 STATES
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Over the past five years, U.S.
customer-funded electric efficiency bud-
gets increased $4.1 billion, from $2.7
billion in 2007. A 2009 report by LBNL
forecasts $12.4 billion in customer-
funded electric efficiency by 2020 under
its “high case” scenario. (See Figure
2.) Given that half of all states, cover-
ing two-thirds of the population, have
established EE resource standards and
that several of these standards have
scheduled increases, it is likely that
LBNL is right and that budgets at least
will exceed $12 billion by 2020, accord-
ing to IEE.

A majority of U.S. states—37, in
fact—reported an increase in 2011 bud-
gets relative to 2010 budgets; 11 states
reported a reduction. The fact that over
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70 percent of states increased their bud-
gets indicates that state regulatory poli-
cies supporting utility EE investments
are creating a sustainable business
environment for many utilities to invest
in this resource. Still, some states do
not have the supportive policies that
encourage increased EE investment.

Today, the distribution of budgets
across the United States is uneven, with
the top 10 states accounting for 74 per-
cent of U.S. electric efficiency budgets
in 2011. (See Figure 3.) But, as different
states develop new programs—in some
cases, for the first time in an effort to
meet EE resource goals or targets—we
can expect new EE leaders.

Expenditures Keeping

Pace With Budgets

Similar to budgets, electric efficiency
program expenditures grew tremen-
dously in 2010. The reported 2010
expenditures of $4.8 billion represent a
28-percent increase from 2009 levels.
IEE attributes, at least partially, the large
increase in expenditures to sharp up-
ticks in energy savings goals associated
with state EE resource standards.

Similar to budgets, the distribution of
expenditures also was uneven, with the
top 10 states accounting for 71 percent
of U.S. electric efficiency expenditures
in 2010. (See Figure 4.)

To provide some sense of relative
magnitude, it is important to consider
spending on electric efficiency in both
absolute terms and in relation to the
state’s share of the nation’s total popula-
tion and electricity consumption. Six
states have 2011 electric efficiency
budget shares that are at least double
their share of U.S. electricity consump-
tion—~California, Massachusetts, New
Jersey, New York, Rhode Island, and
Vermont. The funding of electric ef-
ficiency programs in these states has
delivered substantial cumulative energy
savings, thus lowering the per-capita
consumption of electricity.

For example, the California elec-
tric efficiency budget represents 22.6
percent of total U.S. customer-funded
electric efficiency budgets ($1.5 bil-
lion of $6.8 billion), but electricity
consumption in California is only 6.9
percent of total U.S. consumption, while
California’s share of population is 12.1
percent.

The Future Looks Bright

A state’s regulatory environment is a
large factor in determining the size of
customer-funded EE programs. Over
the past several years, state regulatory
frameworks have changed significantly
in support of such programs, allow-
ing some type of fixed cost recovery
or performance incentives. States with
regulatory frameworks that support
utilities’ pursuit of electric efficiency
as a sustainable business tend to be
the leaders in annual electric efficiency
expenditures and budgets. o




S&C’s IntelliTeam® VV Volt-Var
Optimization System is the field-proven way
to increase distribution system efficiency
through Dynamic Voltage Optimization.

reactive power—defined as Volt-Amperes Reactive, or

P oor power factor, resulting from uncompensated

VAR—is wasteful and decreases distribution system
capacity that would otherwise be available to meet consumers’
energy needs. S&C’s IntelliTeam VV is a modular software platform
that offers effective Volt-Var Control, Dynamic Voltage Optimization, and
real-time Dynamic Measurement and Verification, to minimize energy
losses and reduce overall energy consumption.

IntelliTeam VV maintains two-way communication with capacitor bank
controls and makes appropriate switching decisions for the entire system
based on real-time data analysis, as frequently as every five minutes. It
dynamically regulates distribution system voltages and reactive power by
supervising capacitor bank switching.

. . . IntelliTeam VV works with all types
IntelliTeam V'V can also monitor the real-time outputs of remotely located of capacitor controls. P

voltage sensors and regulate end-of-line voltages through control of substation
voltage regulation devices and distribution voltage regulators. It eliminates
uncoordinated capacitor bank switching decisions as well as load tap changer and
voltage regulator operations, which can sometimes work against each other.

IntelliTeam V'V is one part of S&C’s family of IntelliTeam® Systems. They offer the
distributed intelligence you need to improve grid reliability, and increase grid capacity

and efficiency. These universal solutions CSZZ: :‘:zzr
not only work with S&C’s switching and SeTiEETE
protection products, but those of other foleamn more

about S&C's
comprehensive
L. Volt-VAR
Visit us at_sandc.com/vvars solutions.

Effect of Dynamic Voltage Optimization Module in regulating or call us today at 773-338-1000.
customer voltage.

manufacturers as well.

Excellence Through Innovation

S&C ELECTRIC COMPANY



Trimble is known for which utility solutions?

You've got a utility to run.

Initial Planning

That means you need a partner who can deliver
custom solutions across your workflows — whether
concept, construction, expansion, or maintenance.

Permitting and Approvals You need Trimble*.

We've earned a reputation of being a trusted
partner for utilities across the globe. Our expertise
. spans planning and permitting, generation,
Project Management

transmission, distribution, outage management
and customer service.

It doesn't matter if you're a large Investor Owned
Design and Construction Utility, a Co-operative, a Municipal Water District,
an Independent System Operator or Independent
Power Producer, we have the knowledge, resources
and technology to provide solutions with value

Operations that exceeds any single option.

To learn more why Trimble is the right choice
for your utility, visit www.trimble.com/utilities.

Maintenance

All of the Above

>
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