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Renewable Electricity
Standards, Energy Efficiency,
and Cost-Effective
Climate-Change Policy

It is important to define an energy efficiency standard
carefully. If energy efficiency is defined relative to a
baseline level of consumption, it is critical that the baseline
be permitted to grow at an appropriate rate over time.
Otherwise, the requirements to use renewable generation
will be less flexible than under a pure renewable electricity

requirement.

Thomas M. Lenard

I. Introduction and
Summary

Congress is in the process of
writing major climate change
legislation. Current bills include
both a cap-and-trade program to
curb greenhouse gas (GHG)
emissions and a nationwide
renewable electricity standard
(RES). Some proposals permit a
portion of the renewable
electricity requirement to be
satisfied by adopting energy

efficiency measures, while others
include a separate efficiency
requirement. Assuming that the
goal is cost-effective reduction of
GHG emissions, an important
question is whether these various
approaches fit together in a
coherent manner.
I t is now generally accepted
that cost-effective
environmental regulation uses
market mechanisms in order to
leave choices about the least-cost
ways of achieving policy goals to
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individual producers and
consumers. In the context of
reducing GHG emissions, more
than 2,500 economists (including
nine Nobel laureates) endorsed
the “Economists’ Statement on
Climate Change” (Arrow et al.,
1997), which stressed that “The
most efficient approach to
slowing climate change is through
market-based policies. .. The
United States and other nations
can most efficiently implement
their climate policies through
market mechanisms, such as
carbon taxes or the auction of
emissions permits.”’

ost-effective regulation of

GHG emissions, through a
tax or a cap-and-trade program,
puts a price on GHG emissions
and provides an incentive to
control those emissions up to the
point that the marginal cost of
doing so is equal to the price. If
the goal becomes more stringent,
the cap can be reduced or the tax
increased. Both methods give
producers and consumers the
incentive to find the least-cost
ways to reduce GHG emissions.

An RES represents the opposite

of a market-oriented approach.
An RES mandates that a
prescribed percentage of the
electricity produced be from a
specific set of renewable
resources.’ Rather than
prescribing a goal and allowing
the market to choose least-cost
technologies, an RES prescribes
technologies regardless of cost
and establishes no emissions-
reduction goal.” If Congress
adopts a cap-and-trade program,
an RES is unnecessary to achieve

GHG emissions-reduction goals.
Moreover, an RES will reduce the
economic efficiency advantages,
perhaps significantly, of a cap-
and-trade program and raise the
cost of achieving any given level
of GHG emissions reduction.”

n RES can be made more

market oriented by
allowing energy efficiency to
count toward its requirements.*
Expanding the range of
“qualifying resources” to include

An RES

can be

made more

market oriented by
allowing enerqy
efficiency to

count toward

its requirements.

energy efficiency, as the most
recent RES proposals do, moves
an RES closer to a performance
standard.’

In this article, I discuss some of
the costs associated with
substantially expanding the
portion of electricity generated by
renewable resources, as called for
by RES proposals, and the
benefits of incorporating energy
efficiency into an RES.
Incorporating energy efficiency—
defined as a reduction in
consumption—into any RES
would likely reduce its costs
significantly.® A recent Resources
for the Future study found that
the costs of an RES increase

sharply for renewable penetration
levels in excess of 15 percent.
Moreover, the same study found
that at high levels of penetration
renewable resources substitute
for nuclear generation, thereby
negating any GHG benefits
(Palmer and Burtraw, 2005).

Wind and solar generation
entail substantial costs beyond the
cost of building new generation.
They require tens of billions of
dollars of investment in
transmission to move the power
from where it is produced to
consumers, which would be on
top of dollars needed to upgrade
the existing transmission network
and build the smart grid. Because
of their seasonal and intermittent
nature, generation from wind and
solar sources also must be backed
up by more reliable forms of
fossil-fuel generation.

Incorporating energy efficiency
into an RES would give utilities a
stronger incentive to promote a
variety of measures, including
the smart technologies now
available for businesses and
consumers to control their
electricity usage. Incorporating
energy efficiency also gives
utilities a stronger incentive to
implement dynamic pricing
programs that would make those
technologies more effective and
would reduce consumption
during periods of high demand
when the marginal cost of
generation is high. Enhancing the
demand side of the market would
make electricity markets work
better generally and make them
less susceptible to the exercise of
market power.”
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It is also important to correctly
specify the baseline against which
reductions in consumption
should be measured. If the
baseline is not specified correctly
to reflect the trend growth in
electricity consumption, utilities
may need to make even larger
investments in renewable
generation than under a “pure”
RES that does not incorporate
energy efficiency.

II. The Costs of
Renewables

In 2007, renewable energy
sources accounted for less than 9
percent of U.S. electricity
generation (Table 1). The bulk of
renewable energy came from
existing hydroelectric generation,
which generally does not count
toward RES requirements.
Renewables that satisfy RES
requirements accounted for 2.5
percent of generation in 2007.

Table 1: Generation Mix.

Wind, which accounted for 0.8
percent, is the only renewable
resource that has materially
increased its share of electric
generation capacity in this decade
(EERE, 2008). Solar electricity
accounted for 0.02 percent of the
total.

he main reason adoption of

renewables has proceeded
slowly is that the costs of these
technologies are usually not
competitive with the costs of
generation from fossil fuels.
Electricity from wind, the fastest-
growing renewable resource, can
be generated for an unsubsidized
cost of 8-8.5 cents/kWh, which is
comparable to the costs of fossil
fuel generation. However, the
added transmission cost of
bringing wind-generated
electricity to consumers may
double its cost. In addition, wind-
generation costs are likely to rise
as wind’s share of generation
expands, because less attractive,
more remote wind resources will

Generation Source 2005 2006 2007

Percentages of Net U.S. Energy Generation by Source
Coal 49.6% 49.0% 48.5%
Petroleum 3.0% 1.6% 1.6%
Natural gas 18.8% 20.1% 21.6%
Nuclear 19.3% 19.4% 19.4%
Conventional hydroelectric 6.5% 7.0% 5.8%
Renewable 2.2% 2.4% 2.5%

Percentages of Renewable Energy Generation by Source
Biomass (Wood) 44.5% 40.2% 37.1%
Waste 17.7% 16.7% 15.7%
Geothermal 16.8% 15.1% 13.9%
Wind 20.4% 27.5% 32.7%
Solar and PV 0.6% 0.5% 0.6%

Source: U.S. Energy Information Administration Electric Power Annual 2007.

e

have to be utilized (Apt et al.,
2008).

Renewable generation sources,
such as wind and solar, are
located far from most consumers.
Wind resources are primarily
located in the plains and
mountain states, including North
and South Dakota, Kansas,
Montana, Nebraska, Wyoming,
Oklahoma, Minnesota, Iowa,
Colorado, and New Mexico. Of
the most populous states, only
Texas has significant wind energy
resources. The entire Southeast is
devoid of opportunities for land-
based wind generation (Piwko
et al., 2007).

Using wind power to meet a
20-percent RPS has been
estimated to require a $60 billion
investment in transmission
(AEP-AWEA, undated). Even in
Texas, which has good resources
located relatively close to
population centers, integrating
wind resources to comply with
the state’s RES will require
billions of dollars of
transmission investments.?
These ““green”” transmission
projects will compete for capital
and other resources with
investments otherwise needed to
expand transmission
capabilities, as well as to develop
the smart grid.

In order to encourage solar
adoption, many state RES
programs include specific set-
asides for solar technologies.
However, the costs of solar
generation can be a full order of
magnitude larger than other
sources. Current photovoltaic
electric generation has a non-
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subsidized cost of 33-61 cents/
kWHh, almost 10 times the cost of
the current electric power
generation mix. Pennsylvania’s
requirement that 0.5 percent of
electricity be generated by solar
by 2020 is projected to add 6
percent to the average electricity
bill (Apt et al., 2008).

he best solar resources are

concentrated in the
Southwest, also far from most
consumers. Among the nation’s
largest major metropolitan areas
only those in Southern California
and Phoenix have high potential
for solar generation. Solar energy
is the resource least likely to make
any meaningful contribution to
RES targets in virtually the entire
Northeast and Midwest (Aptetal.,
2008).

In addition to the location
mismatch between consumers
and producers of wind and solar
power, there is also a timing
mismatch between when wind
and solar power can be
generated and when consumers
need it. The timing mismatch is
particularly problematic for
wind energy, which is available
more during the spring and fall
than during the winter and
summer, and more at night than
during the day. Consequently,
wind will make a
disproportionately small
contribution to meeting spikes in
electricity demand on hot
summer days. The timing
mismatch also means that an
increase in generation from wind
and solar sources will need to be
accompanied by additional
fossil-fuel generation facilities to

meet demand during high-use
periods. Many of these fossil-fuel
facilities would be operated for
only a few hours annually, and at
high marginal costs.
I ncreasing the share of
renewable electricity also
raises reliability issues. Because of
inherent fluctuations in wind and
solar resources, output from these
facilities is subject to substantial
and often unpredictable
fluctuations. These variations also

There is also a
timing mismatch
between when wind
and solar power
can be generated
and when
consumers

need it.

mean that conventional power
generation facilities must either
continue to operate concurrently
with the renewable plants (e.g., if
the baseload generation is from
coal-fired or nuclear plants) or be
available to come online on a
rapid-start basis (e.g., fast-
ramping natural gas generators).
In either case, once the renewable
output picks up after a
fluctuation, electricity generation
will exceed demand until the
conventional plants can adjust,
and the excess electricity will be
“spilled,” or not used. A
somewhat counterintuitive
consequence of establishing a
national RES will therefore be to

s

increase the proportion of
electricity generation that is
wasted.

III. Proposals for a
National Renewable
Electricity Standard

RES legislation specifies the
categories of generation that
comply with the requirement and
a schedule for reaching specified
targets. A national RES would
place a floor under state RES
targets, which have been enacted
by 28 states.

Up until recently, the major
proposals were for a national RES
in the 20 to 25 percent range. Some
proposals allowed a portion of the
requirement to be met with
efficiency savings and some did
not.”

The two major national RES
proposals currently under
consideration are Senator
Bingaman'’s bill (S. 1462), and the
Waxman-Markey bill (H.R. 2454)
reported by the House Energy
and Commerce Committee. The
Bingaman bill counts electricity
generated from solar, wind,
geothermal and ocean energy,
biomass, landfill gas, and
incremental hydropower as
renewable electricity. Utilities
would be required to attain
annual renewable electricity
percentages building from 3
percent of total generation in 2011
to 15 percent by 2021. The
Waxman-Markey bill
incorporates a similar definition
of renewable electricity and
would require it to constitute 6
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