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Economic Incentives are Almost Always Part of a
Broader Package

= The package may be aimed at:
= Developing a comprehensive energy policy

= Supporting a housing policy
= Rationalizing economic forces on consumers and
business

= Incentives policies should complement other
energy policies.

"
Effectiveness of Incentives

= Tax incentives for energy efficiency have not
been employed widely.

= Very few programs have been evaluated.

= But evaluations of tax incentives and related
managed incentives run by governments and
utilities yield consistent results and
recommendations.

"
Summary of Recommendations

= Provide for positive interaction between energy
codes, labels, and financial incentives.

= Incentives should be based on performance and
not cost, whenever possible.

= Energy performance goals should be ambitiou
enough to: ;
= Minimize free ridership

= Control costs

"
Summary of Recommendations

= Targets may be provided in several tiers.

= Develop an administrative structure to oversee the
awarding of incentives.

= Oversight is needed to maintain integrity
= Administration should not be burdensome
= Compliance documentation should have market value

= Provide complementary programs for education,
outreach, and marketing of the tax incentives.

Tax Incentives

= Performance- = Cost-Based
Based
= Incentive = Incentive depends
depends only on only on how much
meeting an you spend on
energy target energy efficiency
. .
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Program Design and Administration

= Managed = Long-Term

Incentives Incentives

= Change to = Program design is
respond to market fixed

= Very ambitious

= Targets are targets
moderately
ambitious

Delivery Mechanisms

= State agency grants or loans.

= Tax incentives at national or provincial
level designed by ministry staff.

» State or national tax incentives fixed by
legislation or decree.

"
Administrative Mechanisms

= Utility-run rebate programs.

= Private sector or non-profit programs.

= Provincial or national Energy or Environmental
Agency administration of programs.

= Finance Ministry processes applications.

T
Funding Sources

= General government revenues

= Public Benefits Fund for utility customers
= Carbon taxes or pollution taxes
= Enhanced revenue collection from businesses

= This mechanism works automatically if businesses
pay a tax on net profits.

"
Energy Policy Context

= Energy codes or standards.
= Informational labels

= Normative labels

Energy Policy Context Il

= Managed incentives
» Long-term incentives
= Information programs and energy

efficiency demonstration centers

= Research and development




Why Evaluations Are Rare

= Most tax incentive programs are established by
legislatures.

» There is little political benefit in supporting a program
that is effective, but

= There is great political risk in sponsoring a program
that is found to be ineffective.

= A negative evaluation could cause its
proponents to lose face.

Evaluations

= But evaluation is necessary to refine program
design.

= With a portfolio of many programs, it should not
be embarrassing if some components work
better than others.

= A few programs have been evaluated rigorously
and the results are very consistent.

Evaluation Results

= Programs based solely on cost have proven ineffectual or
even counter-productive.

= Programs based on both costs and minimum energy
performance criteria appear anecdotally to have achieved at
least modest success.

= Managed programs based on performance and accompanied
by strong promotion have been very successful.

= Best practices report from American DSM experience
DSM
(www.eebestpractices.com)
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Energy Codes and Standards Are One of the Most

Important Policies for Energy Efficiency

= Savings exceed 6,000 MW in California today
and 14,000 MW as of year 2010 (compared to
about 45,000 MW of total electricity).

] 6000MW 2010
14000MW 45000MW

= Fuel cost savings are at least twice the cost of
efficiency.
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Labeling and Information:
Normative Labeling & Recognition Programs

= The EU requires that all buildings be rated by 2006.
2006

= Russia and Kazakhstan require energy ratings as part of
their energy codes.

= For new homes, the U.S. EnergyStar® Program
established a performance-based target of 30% savings
compared to a model national energy code.

30%

= |t has grown rapidly to a market share of almost 10%,
mostly without subsidies.
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Labeling and Information:

Normative Labeling & Recognition Programs

= For public buildings, the U.S. “Advanced Buildings
Benchmark™” provides a design target, and the
“EnergyStar®” Program recognizes measured low energy
use/m?

. “ " 25%,

= Low energy cost is only weakly related to energy
efficiency

L ]
= The U.S. Green Buildings Council’'s LEED™ program
recognizes a variety of “green” practices beyond just
energy efficiency

LEED™
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Efficiency Programs Complement
Energy Codes

= Programs can encourage compliance with the
code by motivating designers

= Programs can encourage production of efficient
equipment locally.

= Programs can encourage early compliance with
China’s new lighting code and efficiencies
beyond the minimum in the code.

Utility-Sponsored Incentive Programs can
Greatly Increase Energy Savings

GWH Impacts from Programs Begun Priar to 2001
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Tax Incentives for Energy Efficiency Could Greatly
Increase Savings

= Caution: Tax incentives seldom been used: this
discussion is partly theoretical.

= But, evidence from market transformation
programs shows that properly designed tax
incentives can promote more advanced
technologies and larger energy savings.
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" JEE
Options for Tax Incentives

= Establish managed incentive programs, similar
to those operated in the UK, the state of Oregon,
and Sweden.

= Establish long-term incentive programs similar to
the U.S. proposed law S. 680.
S680

= Managed and long-term programs are
complementary.

22

O ————
Principles for Well-Designed Tax
Incentives

= Most everyone supports voluntary or incentive-
based programs as an alternative to mandatory
or code-based programs.

= But no one wants to pay for the programs.
Incentives can become very expensive unless
they are designed in a careful way.

= Therefore, program costs should be minimized
by setting high goals and modest incentives.
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Principles for Well-Designed Tax
Incentives Il

= Workable: based on program experience.

= Verifiable: assure that energy savings
are real and can establish market value.

= Incentives should be competitively
neutral and sustainable in the
marketplace.
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Energy Policy Principles

= Achieve significant energy savings
compared to code or normal practice

= Tie incentives to energy performance

» Transform the market so the same
incentive is not required in perpetuity
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Managed Incentive Program Design:
Principles

= Work with markets (customers, builders, developers,
manufacturers, distributors, etc).

= Be flexible: adapt to conditions.

= Focus on customer needs and value.

= Customer may be more interested in side effects of efficiency
(increased comfort, reduced maintenance costs, better
productivity) than energy cost savings.

L] 26
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Managed Incentives for Buildings

= Different program designs are needed for:

New residential buildings
Retrofitted existing residential buildings

Equipment and lighting systems in residential buildings

New commercial buildings or new construction in commercial
buildings

Retrofit commercial buildings

Specific equipment
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Experience from Programs Shows that:

= Programs must be simple to understand and administer.

= Programs can encourage savings beyond mandatory
codes.

= Programs can establish conditions for improving
mandatory codes.
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Problems and Solutions to Energy Efficiency Are
Surprisingly Similar Around the World

= The same types of stakeholders are involved.

= Their concerns are similar.

» The issues are not much different in planned economies
than in market economies, or in developed countries or
regions compared to developing ones.
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Summary Recommendations for Managed Incentive
Programs

= Provide for accurate reporting and tracking of
results

= Require third party verification of the quality of
installation of energy efficiency measures.

= Base incentives on performance, with a fixed
incentive paid per home or per square meter
that meets and energy target.

30
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Advantages of Long-Term Incentives: The Ability to Make
Long-Term (~5-year) Commitments
5

= Long-term commitments encourage investment
in producing the highest international
technologies, and developing even better ones.

= They also encourage professionals to invest in

31

advanced education to design higher efficiencies.

" JEE
Disadvantages of Long-Term Incentives:
The Requirement to Make Long-Term (~5-years) Commitments

= A long-term commitment means that
mistakes cannot be corrected.

= Long-term commitments can become very
expensive without careful program design.
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Structure of Long-Term Incentives

= Set ambitious targets that are well within the top
1% of the current market 1

= Lower targets should be incentivized using managed
incentives or normative labels.

= Base the incentives on performance and not on
cost.

= Provide ample opportunities for review of
program design.
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Structure of Long-Term Incentives Il

m Establish incentives that are worth from
25% to 40% of the expected incremental
costs of compliance

25%~40%

= Expected incremental costs will be below
today’s costs.

= Actual incremental costs are likely to be below
expected costs due to increased competition
and innovation.
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* S
Structure of Long-Term Incentives Il

= Provide the incentive for 3-7 years and
then plan to end the incentive 37

= A year or two before the incentive expires, the
success of the incentive should be evaluated.

= Consider whether a new long-term incentive
should be established with a higher target.
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* S
Structure of Long-Term Incentives IV

= Specify clearly:

= how to measure or verify that the energy use target is
achieved, and

= who is authorized to certify that compliance has been
achieved.

= Make the compliance documentation useful in
the marketplace

= Coordinate with other programs.

36
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Incentive Options

= Price-based Incentives
= The amount of the incentive is based on the money
spent
= May be easier to specify
= Administrative convenience — such as sales tax
exemption or immediate depreciation

= Performance-based Incentives
= The amount of the incentive is computed based on the
performance of the product

= More difficult to specify correctly
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Price-Based Incentives

= Tend to increase prices

= The same percentage of a larger price yields more
incentive dollars

= Tend to invite corruption

= Can increase price and give part back to
consumer in form of sales incentive

» Can decrease cost (not price) and quality because
performance in not considered.
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Previous Experience

» Solar tax credit of the 1980s 20 80

= 40% of purchase price up to $4,000 credit 40
4000

= System prices skyrocketed ($10,000)
= Dishonest enterprises flocked to the market

= Solar industry almost perished when tax credit expired in

1985 1985
= Remaining solar industry just now recovering
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“The Sting” (Urban Legend)

= Price of the solar system = $10,000
10

= $4,000 tax credit from government 4000

= Sales incentive: Free, 15-class, week-long trip to Bahamas
(supposedly worth worth $3,000!)
3000

= Actual system cost = $3,000 3000

= Treasure pays for trip plus large profit

= No assurance of claimed energy savings
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Policy Implications

= The true market competitiveness of the product is decreased
over time

= The consumer, Treasury and society get poor value for their
investment

= Dishonest vendors proliferate, forcing true entrepreneurs out
of the industry

= When the tax credit sunsets, the market for the product
evaporates

a1
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Performance-Based Incentives

= Tend to increase competition

= Lowest price per unit of performance results in the
greatest incentive as a % of price
a

= [nnovation and volume-driven profits become critical to
success

= Tend to reduce corruption
= Performance rules make cheating difficult

42
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Policy Implications

= The true market competitiveness of the product is
increased over time

= The consumer, Treasury and society get much more value
from their investment

= Innovation and increased demand reduce the price of the
product

= When the tax incentive is reduced or eliminated, the
product competes favorably with its less efficient
competition
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How Much is Enough?

= 25-50% of typical incremental market price
appears appropriate 25 50

m Leverages the Treasury’s (and society’s) investment by
2-3 times 2~3
= Requires consumer participation
= Less can be appropriate if savings (and barriers)
are small

"
How Much is Too Much

= 75-100% of typical incremental market price is
too much 75 100

= Wrong market transformation signal — devalues the
product

= Little to no leveraging — less economic stimulus

= Market for product may evaporate when tax
incentive sunsets
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A Comprehensive Approach to Commercial
Buildings: Status in California

Frequency Distribution of Building Energy Use Compared to Code: California 1990's
90

! .
- l | Sharp cusoft shows code enforcement s good.
i rm
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A Model to Demonstrate These Principles:

U.S. Proposed Law S. 680
S.680

= This bill is being considered by the U.S.
Congress. The text of the bill is available
at: http://thomas.loc.gov/ and type
‘S680’ for “Bill Number”

S680

a7
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How programs can complement long-term
incentives

= Buildings don't perform as designed

= Attention to improved on-site performance
(low utility bills) can save even more
energy while improving comfort
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Simulated vs. Benchmark

As-Designed Savings vs. Benchmark Score

Exceed Title 24

e to b

Efficiency

4 Savings elaiv

Energy Star Score

Energy Star Score (based
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Achieving Performance

Performance Target and Design ]

Acceptance Testing ‘ m

Operate Maintain

Voluntary ‘

Sell Design Construct Start-up

Industry Building Design Team |

Construction Team |

Building Operations Team

Courtesy of New Buildings Institute, Inc.
50

"
Motivations for aU.S. Energy Efficient Buildings Tax Bill:

= Reduce natural gasprices
m Assureelectric peak reliability
= Physical Reliability (reduced peak loads)
(

» Emphasison policiesthat work in the
short run
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High Value of Averting Blackouts or Price Spikes

PEAK DEMAND STRAINS
POWER GENERATION...

A00

VWHEN DEMAND PEAKS, THE COST OF
00— PRODUCING THE LAST BIT OF
FLECTRICITY IS ASTRONOMICAL

400
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Contents of the Bill

= Tax Incentives

= Commercial Buildings.

= HVAC Equipment.

= New Homes.

= Existing Homes.

= Renewable Energy Sources.

= Combined Heat and Power (CHP).
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Commercial Buildings

= Tax Incentives are Provided for 50% Savings
Compared to ASHRAE 90.1-2001 Baseline.
= ASHRAE 90.1-2001 Baseline
50
= 50% is ambitious but achievable:
= 50 N




Commercial Buildings I

= Commercial Buildings Includes Public Buildings
Such as Schools as Well as Rental Housing.

= One-Third of the Incentive is Available Separately for
Each of the Main Building Systems. 1/3

= Envelope
= HVAC
= Lighting

Commercial Buildings Il

= Incentive of a$2.25/ft? (~$25/m?) deduction makes this
incentive available to REITs. 2.25

= Corporate tax rate is ~35% 35

= Incentives are available to all applicants through 2010. 2010

m Thereisnolimit for the amount of money available for this
incentive.
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Commercial Buildings IV

= Flexibility for Credit Energy Savings from a Wide
Variety of Technologies and Designs:

= Daylighting

= Commissioning

= Combined Heat and Power (CHP)
= Renewables

= Semi-Conditioned Spaces

= Low-Pressure Duct Systems
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Commercial Buildings V

= How Do You Qualify?/Who Benefits?

= Third party inspectors are like California energy
code consultants: a system that works.

= Calculations are simple and standardized.

= Tax deduction goes to the company that owns the
construction — could be tenant

HVAC Equipment |

= Incentives for Air Conditioner Efficiency Could Help
Avert Blackouts.

= Air conditioning is 30-40% of peak load.
30 40

= Sinceair conditioners turn over every 18 years, rapid savingsin
18

peak power are possible.

= Theair conditioner industry can gear up to produce more efficient
productsin months.

59

HVAC Equipment I

= Qualification levels for furnaces and water
heaters as well as air conditioners
represent much less than 1% of sales

60
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Home Retrofits

= Tax incentives are available on a sliding scale
up to $2,000 per dwelling unit for homes that
achieve 50% savings in heating and cooling.

" 50%
2000

= Third-party certification of savings, based both
on calculations and physical inspection, is
needed.

61

New Homes

= $2,000 tax incentives for homes reducing energy use by
50% for heating and cooling.

50% 2000
= Third-party certification is necessary to document the
savings.

= A lower threshold of 30% savings qualifies for a $1,000
incentive. 30%

= This incentive could become costly: it is included as
a political compromise with home building companies.

62

Conclusions

= Tax incentives should work in coordination with
energy codes, labeling, and DSM to promote the
introduction of newer and better technologies.
DSM

= Long-term tax incentives should target the very
highest levels of efficiency.

= Tax incentives can be costly or counter-productive
if not carefully designed.

63
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