International Experience with Public
Benefits Funds: A Focus on Renewable
Energy and Energy Efficiency

FINAL REPORT

Prepared by:

Ryan Wiser, consultant to the Center for Resource Solutions
Catherine Murray, consultant to the Regulatory Assstance Project
Jan Hamrin, Center for Resource Solutions

Rick Weston, Regulatory Assistance Project

Prepared for:

Energy Foundation, China Sugtainable Energy Program

October 16, 2003



Table of Contents

1.

11.

12.

13.

14.

INtroduCtion 8N SUMMAIY ......ciiiiiiiiiiiieesie ettt ettt ennneenaee e 4
1.1 Report PUrPOSE 8NA CONTEML ... ..coiueiirieiiee ittt ettt ettt be et e sneeennee s 4
1.2 REPOM SUMIMEIY ..eeiiieiieiiiiee ittt e ettt et e et e bt e e st et e e asee e e s abe e e e aabeeessre e e sabneeeanneeeaanreeesanreeas 5

(@ Y YT PRSP 10
2.1 WRBLISAPBR?.....cciiece ettt e et et e et e e a e e e e te e re e raaeanes 10
2.2 Where Are PBIFSUSEO?......oiiiiiiiieeiee ettt st et nere s 10

Why Have PBFs Been EStabliShed?..........oooiieiiiie e e e 22
3.1 HiStONCAl OVEIVIBW......ciiiiiie ettt e et ettt sab e et e e sbae e s anbaeee e 22
3.2 Why Support RE and EE MarketS?...........coocuiiiiiiiie et 22
3.3 Advantagesand Disadvantages Of aPBF............cc.ceviieeiiiiiiiiiieeee e 24

Mechanismsfor Collecting the FUNAS............covviiiiiiiei e e 26
V2 R ¥ 070 N @e =it o] 0 @) o1 Lo '~ SRR 26
4.2 International EXPETENCE. ......ccvieie e cttee e s e st e e s srre e e e sat e e e e sneeeeeenrenes naan 26
4.3 LESSONSLEAMNEM......cooiiiiieiiiie ittt ettt ettt e et e e e ettt e e sttt e e et e e e nte e e sneeeeenbeeeennaeeean 27

Setting the Level and Duration of the PBF............cceiiii s 29
ST I ¥ 0o [ To N T Y PSS 29
V22 S V07 [T o [ 10 = 1 o] ISR 30
5.3 Defending and Protecting the PBF.............ouvii it sstee e e e e e s nnree e 31

Modds for Fund Application and Distribution ............cccoveeeiiiiieee e 33
6.1 Modesfor the Application of RE and EE PBFS..........cccceeiiiiiiieee et 33
6.2 INCENTIVE TYPES. ...ttt ettt ekttt h e bt be e e bt e et e e st eeesb e e nmn e e nn e e nn e e e 35
6.3 Genera Fund Disbursement OPLiONS ........cooueeireeiiie et e ettt 35

COMMON Program TYPES....ccieeieiieieieieeetree et et e et e st s e tre e e e sabe e e abeeesneeesbeeesnnees ees 37
7.1 Renewable ENErgy PrograimIS.......c.cooiiioiiiiiiiiiiie ettt 37
7.2 Energy EffiCIENCY PrOGIaIMS. ......coiuiiiiiiiiie ittt 38

AdMINISEFALIVE OPLIONS. ...ttt e b teeene e e 42
8.1 TheThree AAMINISIatiVe OPLIONS ........eeiueieiieiiiiieiieeeiee sttt sie e 42
8.2 EXPEITENCE SUMIMIBIY ...ttt ettt ekttt sttt et et et et et e e ent e e naneenbeeebeeeees 42
8.3 Advantages and Disadvantages of Different Administrative Structures...........cccccvveeeeveeevnneen. 44
G T TS 0110 7= Y PP TP 48

Administrative Costs and SEAffiNg .......coooeriiiiiiieiiie e 50

Management and Monitoring of the FUNd ............ccocvie i 54
101 ULty AMINiStIAOr. . ... vveeeiiieecciee et e st ee e ee et e e s ee e e st e e e st e e e anbe e e enste e e enraeassnnneeas 54
10.2 Government Agency AMINISITEION ........c.vevieiiiiiie e it e ceee e st e s e e s s e rreer e e e e s snneeees 55
10.3 Independent INStitution AMINISIFTALON .......ccccviieie e 56
104 PerformanCe INCENTIVES. .......coiieiie ittt ettt e et e e sab e e st e e e sntee e s nneeeeaneeas 57

Program EVAlUBLION..........ueiiiiiieie e cttie e s st e s ste e e s sataes saneeeesssnraeeesssaeeeesnnsens sensrnnnees 58
11.1 Why do Program EVElUBHIONT?.............uueeiiee e cte e e e st esre e e e s s snnrne e e e e e 58
11.2 The EVaAlUBLION PrOCESS........coiiiiieiiiie ittt etee ettt et e sttt et e e sabe e e stee e e snnee e s nneeeeaneeas 59
G T V= T o g T S =R 60
11.4 Some International Experiences with EvalUation............cccocccveevi e 60

Effectiveness of PBF Programs ...t sstte e e e sntae e nnrae e e e 63
12.2 Effectiveness of Renewable Energy PBF Programs..........ccccooccveeeeiiciiieee e csinee e sieee e 64
12.3 Effectiveness of Energy Efficiency PBF Programs...........cccocveiieeiiieiicsiic e 72

The Need for Complementary POICIES...........ooiiiiiiiiiieee e 81
13.1 Minimize Utilities Financial Disincentive to Pursue Energy Efficiency..........ccccccovvevieennnen. 81
13.2 Ensurethat RE Projects Can Sell Their Power Under aLong-Term PPA.........oooieiieeieenen. 83

PBF Trends, and LessoNS fOr CRiNa ... ccooueeereeeiieeeiiees ceeeseeeeseeeenieeeseeeesees seeeeessneeeaesnsees 84



141 PBFTrends.......ccccoovvvviiveeniieenneennn

14.2 PBF Lessons and RecommendationS for ChiNaL..........vveeevi oo ettt e e s

REFEreNCES.....cveiiieceeeee e
Appendix A. Case Studies of PBF Programs



1. Introduction and Summary

1.1 Report Purpose and Content

Renewable energy and energy efficency invesments have long been supported through public
policy efforts in a wide array of countries. Public benefits funds (PBFs) are one of severd policy
tools that might be usad to provide this support, and PBFs have become increesingly common in
recent years especidly as competition in the dectricity industry has increased. While the
objectives of different PBF programs are often dmilar, the dructures and means to ddiver
enagy effidency and renewable energy services through PBFs show much wider variaion
across countriesand U.S. states.

This report summarizes international  experience with PBF policies that target renewable energy
(RE) and enagy dffidency (EE) invetments, and identifies lessons learned from these
experiences tha ae goplicable to the Chinese context. Financidly supported by the Energy
Foundetion, a number of Chinese organizations are exploring the posshility of goplying PBFs a
both a naiona and provincid leved in China This report is intended to assg these efforts by
summarizing internationa experience

This report does not provide dealed informetion on each PBF in exigence internationdly.
Insteed, its purpose is to identify the key issues that aise when developing a PBF policy, ad
identify lessons learned, referencing examples in individud countries or US dates as
gopropriate.  Because the PBF is a rdativdy new policy mechanism, experience with its use
cattinues to grow. This report should therefore be viewed as a living document; experience with
the PBF is by no means ddtic, and lessons will continue to be learned over time,

Thisreport is organized asfollows:

Chapter 2 provides an overview of PBFs describes what a PBF is, and summarizes some
basc information on the use of PBFs intenaiondly in supporting renewable energy and
energy efficiency.

Chapter 3 discusses the reasons that PBFs have been established to support renewable energy
and energy eficiency, and some of the advantages and disadvantages of the PBF as a policy
ingrument.

Chapter 4 highlights various mechanisms that can and have been used to collect the funds for
a PBF internationdly, and describes the advantages and disadvantages of these different
funding sources.

Chapter 5 destribes how the leve of the PBF might be established, based on internationd
experience, and dso discusses the gopropriate duration of a PBF as well as the ongoing need
to defend and protect PBFs from palitica atack and re-gppropriation.

! For additional details on energy efficiency benefits, opportunities, barriers, and policy recommendations for China,
see arecent report by Finamore et a. (2003).



Chapter 6 highlights various modes for agpplying and digributing PBF funds in support of
RE and EE, discusses avaldble incentive types and summarizes generd fund disbursement
options.

Chapter 7 highlights a few of the most common programs and program types tha have been
funded by PBFs, in support of both RE and EE.

Chapter 8 summarizes the different options for adminigeing a PBF, discusses the
advantages and disadvantages of different adminidrative gructures, and  highlights  criteria
that might be gpplied to select among different adminigtretive options.

Chepter 9 discusses the cods of administering PBF programs, and the daffing needs for
those programs, based on internationa experience.

Chapter 10 presents informetion on the management and monitoring of PBF funds and
discuses the need for different levels of adminidraive oversght depending on the
adminigrative structure that is selected.

Chapter 11 discusses program evauation, and the need for credible, third-party evauation to
ensure the continued success of PBF-funded programs.

Cheapter 12 evduates the effectiveness and impact of RE and EE PBF programs
internationaly, and discusses some of the important |essons learned based on that experience,

Chapter 13 highlights the nead to combine PBF polides with other forms of support for
renewable energy and energy efficency, and specificdly discusses (1) the need to minimize
utility financid disncentives for EE, and (2) the importance of power purchase agreements
for renewable energy.

Chapter 14 concludes this report by discussng some of the key emerging trends for PBF
programs, and identifying key lessons and recommendations for Ching, based on this
international experience, repeeting the summeary provided below in Section 1.2.

Appendix A provides links to more detailed PBF case dudies and describes one PBF cae
gudy in some detall: the Vermont EE PBF program.

1.2 Report Summary

A public benefits fund (PBF) as defined in this paper is a fund that is ©llected through a defined
surcharge on eectricity raies or dectricity generators, the funds from which accumulate and are
used to directly support public purposes in the dectricity sector. For most states and countries
that use PBFs they are smply a mechanigan to collect revenues in an equitable manner to
continue funding important public benefits tha might be log in a redructured utility
environment?  While some might view this as a “tax” on dectricity service, in redity, a PBF
funds ectivities that are integrd to the provison of dectric service and therefore the surcharge
should be seen as just another dement of the cost of dectricity service — like sdaries, generation
cods, and wires. For the purposes of this document, we focus on the use of such funds in
supporting RE and EE investments, though in many juridictions these funds are dso usad to
support public interest dectricity resserch and devdopment and to assist low-income dectricity
customers.

2 A few entities, such as Norway, Thailand, and Vermont USA, created PBFs without any pressurefrom
restructuring.



There are three key aspects of public benefits funds that are reviewed in detall in this report: (1)
how the money for the fund is collected;, (2) who adminigers the funds, and how does that
adminigration take place; and (3) how the funds are distributed and used.

The key findings of this report can be summarized asfollows:

G

eneral Findings
PBFs have become increasngly popular internationdly as a way to enhance renewable
enagy and energy efficency invesments and ddiver important public benefits. Traditiond
PBFs are perhgops most commonly used in the United States but ussful experience dso
derives from Europe, Audrdia, Japan, Brazil, India, and other countries.
PBFs can provide criticad support for both renewable energy (RE) and energy efficiency (EE)
investments, and can adso be used to support public interet R&D and provide assgance to
low-income eectricity cusomers.
PBFs ae paticulaly important to implement in conjunction with reforms in the dectric
utility sector.  Without early use of a PBF, EE and RE progran momentum may be
dradticdly dowed as dectric reform begins, professond expertise may be disspated, and
timely opportunities are likely to belog.
In discussng a PBF to policymekers, it is easy to focus on the cost of the policy; while this
cannot and should not be avoided, it is equdly aiticd to continudly emphasze the important
public bendfits of the PBF — it isdl too easy for policymakersto only focus on the cods.
Rdative to other policy approaches, PBFs have certain advantages (1) PBFs can be usd
regardless of the dructure of the éectricity sector, (2) an equitable funding mechanism can
be used to collect the needed revenue, (3) the PBF can be edablished on a regiond or
nationd scde depending on which is most gopropriae, (4) there are multiple possble
sources of funds for a PBF, (5) a PBF offers sgnificant flexibility in how funds are gpplied to
support RE and EE, and (6) the cost of a PBF can be fixed and known in advance.
PBFs dso have cetan disadvantages rddive to other policy gpproaches (1) the public and
policymakers may be sengtive to the fact that a PBF is sometimes viewed as a new “tax”, (2)
the adminidraion and overdght of a PBF can sometimes prove chdlenging, and requires
ggnificant dedication by the government, (3) once a PBF is edablished, it is dl too easy for
policymakers to lose dght of the benefits of the PBF, and to regad a PBF as a “wdfae’
program, and (4) once collected, PBFs can and often are subject to politicd atack or re
aoproprigtion of the funds for other government purposes sometimes meking it hard to
deveop dable, long-teem RE and EE markets with PBF funds aone (though, it deserves note
that generd government tax revenueis likely to be an even more vulnerable funding target).
PBFs should be employed in combination with, not in lieu of, other policy approaches
Complementary policies that offer long-term power purchase contracts for renewable energy
ae egpecidly important, as is ensuring that regulated dectric utilities have gppropriae
financid incentives to encourage energy efficiency.

Funding Source, Level, and Duration

The amount of funds collected for a PBF should depend on the expected use of those funds,
and must be informed by poliicd drcumdances Nonethdess internationa  experience
suggedsts a range of funding levels Energy efficiency expenditure in the US has averaged as
much as 25% of real dectricity sdes revenue in some dates, while renewable energy



expenditure in the US has averaged as much as 0.75% of retal sdes revenue PBF funding
outsde of the US has often been even higher than these levels. Totd EE and RE PBF funds
of 1%-3% of retal sdes revenue ae not uncommon. Even a thee leves, however,
expaience shows tha ggnificant additiona  opportunities exig for cod-effective EE
invesments, and that RE resource potentid is vast. Therefore, in many circumsances it will
make sense to establish a PBF as high as possible, given politica redities and pressures.

PBFs may be collected from numerous sources, induding: (1) through surcharges on end-use
dectricity raes (i.e, a “wires’ or “didribution” charge), or (2) through pollution levies and
fees. RE and EE programs may dso be funded through generd government revenue sources
PBFs from dectricity surcharges and specid funds using generd tax revenue are the most
common goproaches usad internationdly. The dability and permanence of a fund might be
increesed if a dedicated source of funds is used, however, suggesting that dectricity rate
surcharges or pollution levies might be the preferred source of funds. Funds that come from
the centra or provincid government can and have dso been used for renewable energy and
energy efficiency, but the permanence of these funding sources is unclear. Regardless of the
funding mechanism that is used, funds should be collected in a way tha is — idedly —
equitable and nonbypassable (i.e it is not possble for paticular customers or groups of
customersto avoid paying the feg).

A aiticd chdlenge for PBF policies is to ensure the durability of the fund itsdf; longterm
funding sources are essentid in building robust markets for renewable energy and energy
effidency. Funding dability for a minimum of 5 years should be sought because markets
take time to build, and programs take time to implement effectively.

A key concern with PBFs is that their very exigence can be subject to palitical attack on an
dmog annud bass leading to ungtable, wesk makets for RE and EE. All efforts should
therefore be made to protect PBF funds from re-gppropriation by the provincd or federd
government to serve other government needs. To defend and protect a PBF, they should (1)
be desgned effectivdy, (2) minimize caryover of funds from one year to the next, (3)
demondrate their success through independent evduation, (4) use a dedicated charge to
collect funds (5) be build collaborativdy by a wide variety of dakeholders ensuring some
leve of political support.

Adminigration, Management, and Evaluation

PBFs can and have been effectivdy adminigered in many different ways, and by many
different orgenizations The gpproprite adminidrative dructure for any pecific juridiction
will depend on inditutiond context, and there are advantages and disadvantages of each
adminigrative goproach. For RE and EE PBFs the two mog attractive adminidrative options
indude housng the PBF in an exising or new govenment agency, or dlowing an
independent organization to administer the PBF programs.

Regardless of adminigrative dructure, the degree of planning, program devdopment and
implementation, contract management, and program evauation to effectivdy implement a
PBF requires a full time, dedicated professond daff. Staff must be deeply experienced with
RE and EE markets to ensure that funds are used most effectively. On a percentage bagis, it is
not uncommon for 5-10% of PBF funds to be used to cover adminidrative and management
cogts.

Appropriate oversght and management of PBF adminidration ae aiticd, and different
adminigrative dructures will require different levels and types of governmentd oversght.



Stakeholder support and involvement is an important dement of a successful PBF  program,
and will help ensure that the PBF has broad and deep support by its condituents.

Programs and drategies should be discussed with and agreed upon by as a wide a stakeholder
group as posshle This will hep build support for the PBF and its efforts, and may give the
fund added gability in times of political threst.

Effective and independent evauation of PBF programs is essentid in both defending the very
exigence of the fund, and in identifying ways of improving the programs funded by the PBF.
Successful PBFs internationdly, especidly for EE, generdly place sgnificant emphads on
independent evauation.

PBFs should be coordinaed on a ndiond, or & a minimum regiond, bass RE and EE
markets are not limited to small geographic regions, so coordinated action should be sought.

Strategm and Programs
PBF program drategies planing, and key decisons should be guided by a dear vison and
wdl-defined objectives and gods tha ae agreed upon in advance by a wide variety of
dakeholders. PBF programs should, to the extent possible, build on exising domegic RE and
EE infrastructure and experience.
For RE, PBF progran modds ae determined by the rddive importance of (1) immediae
RE inddlaions through finencd incentives vesus (2) longeterm  indusry and
infragtructure development, versus (3) goplying PBFs as invesment vehides. For EE PBFs,
the different modds for fund gpplication incude “resource acquistion” and “market
transformation” moddls.
Avaldble incentive types indude upfront capita grants contracts for services upfront
rebates, production incentives low-interest loans and venture capitd  invetments.
Regardless of which incentive type is sdected, the mgority of funds didributed by a PBF
should be didributed bassd on competitive processes, or be avaladle to dl dighle
goplicants. This will hdp to avaid the influence of palitical factors in funding decisons, and
reduce any perceived favoritism or impropriety that might exig.
Common RE PBF programs in place internationdly indude (1) fixed production incentives,
(2 auctioned production incentives or eectricity contracts, (3) capitd grants or rebates, (4)
information and education programs, (5) low-cost consumer loans, (6) invesment vehides,
(7) infragtructure building grants and contracts for sarvices, and (8) research and
development efforts. EE programs are often more varied than RE programs, and can target
different technologies, cusomer niches, or market opportunity niches.
The specific programs that are funded by a PBF will depend on the context of the country
and market in which the PBF is gpplied, and should be informed by an andyss of low-cost
andlor high-vdue renewable energy and energy efficiency opportunities. While there is no
easy way to identify “best practice’ PBF programs based on internationd experience, that
experience does offer some important lessons learned. (See Chepter 12 for a summary of
internationa  experience with PBF programs and lessons learned based on that experience
those lessons are not repested here).
Regadless of which projects and programs ae intidly funded by a PBF, PBF funding
should reman aufficiently flexible to dlow the adminidrator of the fund to respond to
targeted high-vdue funding opportunities as they arise Ongoing feedback on the operation
of PBF programs should be continuoudy sought in order to meke mid-dream adjusments to
program desgns, sarvices and operaions. Streamlined contracting processes should be in



place to ensure adminidrative efficiency and avoid being too “buresucraic.” PBFs should
patner, to the extent possble with utilities busnesses, and indudry to achieve grester
impact. In ddivering programs, PBFs should teke advantage of exiging, experienced
delivery channds.



2. Overview

2.1 WhatisaPBF?

A PBF, as defined in this paper, is a fund that is collected through a defined surcharge on
eectricity rates or dectricity generaors, the funds from which accumulate and are used to
directly support public purposes in the dectricity sector. For mogst dates and countries that use
PBFs they are smply a mechaniam to collect revenues in an equitable manner to continue
funding important public benefits that might be lost in a redructured utility environment While
some might view this as a “tax” on dectricity sarvice in redity, a PBF funds attivities that are
integrd to the provison of dectric sarvice and therefore the surcharge should be seen as just
another dement of the cost of eectricity service — like saaries, generation costs, and wires. For
the purposes of this document, we focus on the use of such funds in supporting renewable energy
and enagy dficency invesments though in many juridictions these funds are adso used to
support public interest R& D and assgt low-income eectricity customers.

In addition to dandard PBFs, there are many renewable energy and energy efficiency funds tha
come from revenue sources outsde of the dectricity sector; for example, a large number of
countries use generd tax revenue to hdp fund renewable energy and energy efficiency
invetments. These sources of funds are not permanently dedicated to renewable energy and
enagy efficdency invesments, however, and ae typicdly subject to anua gopropriations.
While we indude in this report some lessons from these programs (because lessons on program
expenditure are relevant), we do not exhaudively cover those programs whose funding derives
from generd tax revenue.

2.2  Where Are PBFs Used?*

PBFs have become increasingly popular internationdly, and especidly in the U.S. as a way to
enhance renewable energy and energy efficiency investments and ddiver important public
bendfits PBFs are paticulaly important to implement in conjunction with reforms in the dectric
utility sector. Without early use of a PBF, EE and RE progran momentum may be dradicdly
reduced, professond expertise disspated, and timely opportunities |og.

U.S. Experience

In the United States, PBFs are being used in 15 dates to support renewable energy investments,
and in 22 dates to sypport energy efficiency programs (note that many dates have PBFs for both
RE and EE, s0 the totd number of sates with an EE or RE PBF totas 23). The 15 dates with
renewable energy programs are collecting and spending approximatdy US$250 million per year,
while the 22 daes with enargy efficiency PBFs are collecting and spending nearly US$1 hillion

3 A few entities, such as Norway, Thailand, and Vermont USA, created PBFs without any pressure from
restructuring.

# Original documentation (e.g., legislation, regulatory rules, etc.) on some of these PBFs are available from the
authors, on request. Many of these original documents, for the RE PBFsin the US, can be found at:
http://www.dsireusa.org/. Many linksto original EE PBF documents can be found at:
http://www.raponline.org/Pubs/RatePayer FundedEE/RatePayerFundedEEFull.pdf.

10



per year (Bolinger e d. 2001, York and Kushler 2002). PBFs targeted at energy efficiency in
large pat continue utility DSM programs that have been sarving customers for upwards of two
decades in the US, but that were in decline due to the introduction of dectric industry reform in
mid 1990s PBFs ds often replaced utility adminidraion with government or nontprofit
adminigrators, who do not face the same conflicts of interest inherent in utility adminigration.
Table 1, bdow, summarizes data on dae PBF funding for renewable energy and energy
efficiency (data primarily comes from York and Kushler 2002).

Table 1. Summary of U.S. State PBF Funding for Renewable Energy and Ener gy Efficiency

State Renewable Energy Energy Efficiency Administration
million $/yr | % of revenue | million $yr | % of revenue
Arizona 20 0.75% 4 0.15% utilities
Cdifornia 135 0.8% 228 1.3% RE — state agency
EE — utilities
Connecticut 22 0.75% 8/ K3 EE — utilities
RE — state agency
Delaware 0.3 0.05% 15 0.3% state agency
D.C. TBD TBD TBD TBD city government
lllinois 5 0.05% 3 0.04% state agency
Maine 0 0% 17.2 15% state agency
Massachusetts 30 0.7% 117 2.5% EE — utilities
RE — state agency
Maryland 0 0% portion of 34 portion of utilities
0.9%
Michigan 0 0% portion of 50 portion of state agency
0.7%
Minnesota 10 0.4% 44.3 1.9% utilities
Montana 18 0.3% 89 15% utilities
Nevada 0 0% 112 0.5% utilities
New Hamp. 0 0% 6.9 0.7% utilities
New Jersey 30 0.45% 89.5 1.35% EE — utilities
RE — state agency
New York 14 0.13% 8 0.72% guas-governmental
Ohio portion of portion of portion of 15 portion of state agency
15 0.15% 0.15%
Oregon 95 0.6% 315 1.9% new non-profit
Pennsylvania portion of portion of portion of 13 portion of non-profit
13 0.12% 0.12% organizations and
utilities
Rhode Idand 25 0.5% 14 2.1% EE — collaborative
RE — state agency
Texas 0 0% 0 0.55% Utilities
Vermont 0 0% 131 2.6% new non-profit
Wisconsin 28 0.1% 62 2.3% state agency and
third party
contractors

Though excluded from the table and from this report, it deserves note that a large number of the
dates liged in Table 1 dso support low-income ratepayer assstance programs through additiond

1



PBFs and some daes support public interes R&D efforts. Smilaly, in some additiond
(typicdly non-reformed dectricity sectors) dtates not lised on the teble, utilities continue to fund
DSM programs with internd funds, collected from ratepayers but not through a clear, dedicated
charge Yok and Kushler (2002) edimae additiond annud funding levds of ~US$375 million
from this source Findly, though an dectricity-surcharge based PBF is not gpplied on a nationd
levd in the U.S, the federd government does use generd tax revenue to support a variety of
renewable energy R& D and energy efficiency programs.

Experience Outside of the U.S.: Renewable Energy

Traditiond PBFs, funded through surcharges on dectricity consumers or producers, appear less
common outsde of the U.S. Where they are in exigence, they have often been edtablished in
countries that have reformed ther dectric indudries, and that have sought to continue their
public benefits programs.

With respect to renewable energy, a number of countries have established feedhin tariffs whose
costs are recovered through increased electricity rates® These incressed dectricity rates are
sometimes edtablished as defined regionad or naionwide surcharges, and in other cases the extra
cods ae smply embedded in dectricity rates but not through a dedicated charge per se. This can
be one of the mog effective ways of supporting renewable energy, and the success of feedhin
taiffs in Germany, Span, and Denmak is wdl known. While we mention this experience
briefly in severd places throughout this document, it is not discussed in detall. This is because
we define these policies as feedin taiffs, with the PBF used in only a supplementary fashion to
soread the cost of the policy evenly over dl dectric cusomers. Nonethdess, we emphasize that
China should condder a feedtin taiff, given that policy’s dear success internationdly, and that a
PBF-like instrument might be an appropriate way of goreading the cost of such apolicy.

In addition to these feedHin taiff polices a number of other countries have dso established
dedicated funds for renewable energy. In many cases, these funds derive from generd
government revenue (and are therefore not traditiond PBFs), and only in a few cases do the
funds come from specified surcharges on dectricity consumers or producers. Based on our
review, a nonexhaudive lig of examples of these various gpproaches is provided bdow (these
examples largdy deive from Holt 2003, but dso come from Haas 2000, Moore and lhle 1999,
Milborow e d. 1998, Hass 2003, Hilgudras and e Slva 2003, Mitchdl 2000, Bdinger ad
Wiser 2002c, Wiser 2002, and a variety of websites)®. Note again that we do not define dl of
these examples as PBFs per se, but include the broader set of examples here for the sske of
completeness.

Audralia: The Audrdian Greenhouse Office (AGO) is responsble for a number of financid
incentives for the production and use of renewable energy, incdluding: (1) Renewable Remote
Power Generation Program - supporting renewable energy in remote aress, (2) Photovoltaic
Rebate Program - sola power your houss (3) Renewable Energy Industry Development

> A feedrin tariff isapolicy that allows all eligible renewable generators to receive afixed and known price for their
electricity sales.

® Note that a number of countries also support renewable energy R& D with government revenue sources; these
programs are not discussed in this report.



(REID) - supporting the renewable energy indudtry; and (4) Renewable Energy Equity Fund -
provides venture capita for amdl innovative renewable energy companies.

The Renewable Remote Power Generation Program (RRPGP), which is funded through a tax
on died fud for dectricty production, is avalable to participaing States and the Northern
Tearitory to fund approved programs or projects. Potentidly digible inddlaions are those
for which renewable energy generation replaces dl or some of the diesd used for off-grid
dectricity generdtion. Up to $264 million will be avaladle over the life of the RRPGP.
Programn funds are now avalable to participating States and Territories and are dlocated on
the bass of the rdevatt diesd fud excise tax pad in each State or Teritory by public
generdors  in finendd years 2000/01 to 20034. The Renewable Energy Industry
Development program is funded & up to goproximady $4 million US over 4 yeas the
Renewable Energy Equity Fund is st & goproximady $12 million US over 10 years and
the PV Rebae Program is funded a& an aggregate $20 million US (those funds were
exhaused in May 2003, however, and another US$3 million has been announced). Each of
these programsis funded through genera government tax revenue.

In addition to these programs, the centrd government funds renewable energy R&D
activities with generd government tax revenue. Moreover, a number of additiond programs
are in place a the date leve. In New South Waes, for example, SEDA issues grants, loans,
and equity to new renewable technologies and agpplicaions, most other Sates have dmilar,
though typicdly smdler, programs. Agan, eech of these programs is genedly funded by
government tax revenue, not through eectricity surcharges or pollution taxes.

Audriaz The naiond Elecricty Act of 2000 reguires provincid governments to set
minimum prices (feedin tariffs) for dectric energy purchased by grid operators from digible
renewable generators (eco-plants). If the expense from purchesng the dectricity a fixed
tariffs exceeds the revenue from sdes, the grid operator will be reimbursed for the baance
between the minimum of purchase price and the proceeds achieved. The required sums ae
rased by a surcharge to the network tariff (paid by the end-user) thet is sat by the Provincid
Governor. This surcharge is s&t annudly on the bass of the additiond expenses incurred in
the previous year. As one example, the province of Voraberg introduced feedin taiffs in
2001; the surcharge to the network tariff is ~0.08 Euro cent/kWh, or less than 1% of retal
eledricity prices. Audria, from 1992 to 1994, dso operaed a smdl but reasonably successful
PV support program, emphasizing capitd codt rebates, and has subgdized the investment
cod of other forms of renewable energy with government revenue low-interes loans have
also been used.

Brazil: The Conta de Consumo de Combudiveis (CCC), or Fud Consumption Account, is
derived from a surcharge on dectricity tariffs for dl consumers in areas served by the
naiond grid. The funds are used to subddize dectric energy generation codts in isolated
died-fuded sysgems in Amazonia In 2002, CCC amounted to R$2,053 million (~$700
million US ddlas). Lav 9648, regulaed by resolution 24599, dlows generaors utilizing
andl hydropower, wind, solar, biomass and naturd ges to use this subsidy if they are used as
a subditute for fuds derived from petroleum. This incentive is effective until 2022 for
isolated sysems. Three renewable projects are currently reported to benefit from the CCC
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subsidy: a 4 MW hydrqpower plant, a 1.1 MW hydropower plant, and a 9 MW wood residue
theemd power plant. Mogt of the totd amount available goes to interconnected units and the
incentive for renewables only gpplies to plants isolated from the grid.

Brazil dso has a broader support scheme for renewables, cdled the Alternative Power Source
Incentive Program (Proinfa) that edtablishes a series of measures favoring wind and other
renewables. The mogt dgnificant of these is a requirement that utilities enter into power
purchase agreements for the output from renewable generaiors (induding 3300 MW of
renewables by 2006). The above-market cods of these contracts are to be covered by a fund
managed by Brazil's government and by an dectricity holding company (Eletrobras). The
fund is derived in large pat from taxes gpplied to energy traders and is planned to be in
place for 25 years. The ddalls of this program, and fund, ae not yet firmly esablished.
Findly, Brazil has required its dectricity digtributors to dedicate a portion of ther revenue to
R&D activities, which may indude renewable energy, and some government revenue is adso
used to support RE systems.

Denmark: Guaranteed cgpitd grants of 30% were offered to wind projects in the 1980s,
successfully  heping to lanch the wind industry in that country; capitd grants for other
renewable energy technologies, adso funded through generd government revenue, continued
even after they were phased out for wind in 1989. More recently, feed-in tariffs and fixed
production incentive payments have been used to support renewable energy; revenue for the
fixed production incentives came form the centrd government generd funds, putting a dran
on government budgets.

France Until 2000, France ran a sydem gmilar to, though much smdler then, the UK
NFFO. More recently, a feedin taiff sysdem replaced the ealier bidding sysem to

encourage wind power.

Germany: The cogs of the wdl-known and successful German feedkin tariff (FIT) are
borne by the gird operators and charged as pat of eectricity raes to dl customers. No
dedicated fund is created. Before this program was in exigence, however, Germany offered
cash subgdies (on a production bess) to ceatan wind projects under the “250 MW Wind
Program.” Moreover, Gemany’'s CHP law, edablished in 2000, offers CHP plants fixed
incentive prices above the wholesde market rate for 10 years. The incentives are financed by
a dedicated surcharge on dectricity rates of 0.2:0.15 Euro centskWh for households, and 0.5
Euro centskWh for larger users (or 0.7 to 4% of retail dectricity rates).

The fird comprehensve support program for PV was arguably the “1000 roofs’ program in
Gamay, which was in opeaion from 1990 to 1995. A totd of 6 MW grid-connected PV
was inddled under this program, with average governmenta subsdies covering 70% of the
inddled cog of the sygems. More recently, the government has supported the provison of
low-cost loans to PV sysems, with a totd budget of ~$500 million US dallars. In addition to
federd programs, a number of German daes have dso directly supported renewable energy.
For example, North-Rhine Wedphdia hes dlowed its utilities to rase customers dectricity
prices by as much as 1% to pay for dectricity from renewable sources Findly, Germany
gopaently imposes an “eco tax” on dectricity, gasoline/diesd, hedting ol and naturd ges
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In 2003 the tax on eectricity was dated to be 4Pf/kwh. A smadl portion of the revenues is
ud to fund a secd progr)am to promote  renewable  energy  (see
http:/Aww.iea.org/pubs'newd ett/enetf/de.pdf).

Indiaz The Indian Renewable Energy Devdopment Agency (IREDA) is a Public Limited
Government Company edtablished in 1987, under the adminigrative control of the Minisry
of NonConventiond Energy Sources (MNES) to promote, deveop and extend financd
assgance for renewable energy and energy efficiency/conservation projects. It operates a
revolving loan fund for promotion, devdopment and commercidization of New and
Renewable Sources of Energy (NRSE): solar, wind, smdl hydro, bioenergy, hybrid systems
and energy effidency. Loans are made avalable to renewable energy projects and to
renewvable energy technology manufecturers, in the form of debt financing, equipment
finencing, les= finandng, and on-lending through finandd intermediaries  Since inoeption,
IREDA hes dishurssd USH659 million. IREDA fills the financing gep left by financd
indituions in India who do not want to lend money for renewable energy development
because of the large risk involved. Funding for IREDA comes from the Indian government,
from tax-free bond issuances, and from bilaterd and multilateral ad organizations.

Italy: Ity has most recently edtablished a sysem of tradable renewable credits and quotas.
Ealier, a variant of a feedin tariff sysem was used, with the extra cost of renewable energy
covered by a surcharge on eectricity customers. The éectricity surcharge has apparently
been criticized in the past, however, because of concerns over government use of the funds
for other activities This earlier program has supported over 5000 MW of renewable energy
and over 6000 MW of cogenerdtion, is estimated to cost a discounted totd of 13 hillion Euro
dollas from 1992 — 2012, and imposed upon consumers a cod of 048 EurocentskWh in
2001 (~6% of resdentia retall dectricity rates).

Japan: Jgpan leads the world in ingdled PV capacity, with over 300 MW in place by the
end of 2001L Much of that capacity has been supported through generous capitd rebates
offered by the New Energy Foundation, pat of the Minisry of Economy, Trade and
Indugtry. Financing and marketing programs complement the aggressve subsidy. The budget
for the program is szable — roughly $200 million US dallars in 2001 done and $970 million
gnce the program’s inception in 1994 — though the Japanese government has announced thet
the subgdies will be phased out. Also in Jgoan, the New Energy Deveopment Organization
(NEDO) was expected to gpprove subgdies for around 470 MW of wind energy projects up
to Mach 2008. NEDO awarded 14 billion yen ($116 million US) in subddies to privady
owned wind projects in fiscd year 2001. Ancther 115 hillion ($95 million) was set aside for
subsdies to public sector wind projects. NEDO's budget for renewable energy projects was
expected to increase to around 40 billion yen in fiscd 2002.

Netherlands. Since 1996, an “ecotax” has applied to dectricity. Though the charge has
changed over the years, as of July 2003, the tax equates to approximady 6 EurocentskWh
(see energy efficency discusson, below). As pat of this gzable tax, a “MEPHevy” is to
aoply to dl connections to the dectricity grid and is to be set a& gproximady 34 Euro
dollars per year (or ~4% of resdentid retal dectricity rates). Funds from this MEP-levy will
be used to cover the costs of the country’s feedin tariff sysem for RE generators, renewable
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dectricity is dso patidly exempt from the eco-tax. Moreover, revenue from the tax heps
fund a subsdy for RE (50% average subsidy) and EE (25% average subsidy) for households
and socid housng corporations.  Tota funds collected from the levy are expected to be 258
million Euro ddlas in 20083, of which 141 million Euro ddlars will be usd for RE; the
remainder is used for CHP and climate neutra fossl energy. This MEP levy is collected by
the didribution network operators, and then passed on to the nationd trangmisson operdtor,
who is respongble for paying the subsdy to generators. In the padt, the ecotax has been
used to provide fixed production incentives to renewable energy generaiors. In the early
1990s, government-funded capital grants were used to subsidize renewable energy.

New Zedand: The Nationd Energy Efficiency and Consarvation Straegy (NEECS),
introduced in 2001, identified a number of mechaniams by which renewable energy targets
might be achieved. These programs are now being expanded to incdude (1) a competitive
bid-in fund desgned to support a range of CO2 mitigation projects, whereby any type of
CO2 mitigation projects, induding renewable energy, may bid for subsidy (the first round of
bids is expected to be invited in mid-2003, and the source of this fund is not Specified in the
documents we reviewed); (2) a specific renewable energy program focusing on information,
education and training, demondration projects and generd market development, funding for
which is to be NZ $05 million in 20022003 ($300,000 US), risng to $2-3M in 2000304
($1.218 million US) ad $-7M in 200506 ($2449 million US). Bids for eddtiond
resources will be made as part of the norma Government budget process.

South Korea: Beginning in May 2002, the Renewable Power Genegration Subsdy has been
offered as a dandard price for renewable energy power generation in order to support the
usage of new and renewable energy sources (NRE). The extra costs imposed on utilities due
to the usage of NRE, ingeed of foss| fudls, are paid by the government.

Spain: As with many other European countries, Spain has developed a successful feedHin

tariff sygem in which the above-market costs are recovered from dl ratepayers. Spain has
aso usad capital cost rebates to simulate PV and other technologies.

Sweden: Between 1991 and 1996, Sweden provided cepitd cost subddies for wind, solar
and biomass, for wind, those subgdies amounted to 35% of inddled codt. After 1996, the
subsdies dedlined, to 15% in the case of wind power.

UK, Scotland, Northern Irédand, and Irdand: The UK. Non-Fossl Fud Obligation
(NFFO) is perhaps the most wdl recognized PBF for renewable energy in the world.
Through the NFFO, renewable generators were able to bid for above-market power purchase
agreements (PPAS9) in five NFFO auctions spanning from 1990 to 1998. The Depatment of
Trade and Industry oversaw these auctions Electricity companies were required to take
power under these contracts, but were rembursed for their above-market costs through a
fossl fud levy — effectivdy a “wires’ charge on dectricity rates. Smilar mechanisms have
been used in Scotland, Northern Irdand, and Irdand. The levy for the UK NFFO itdf has
vaied in dze over time, but in later years totded a yearly annud maximum of £150 million,
equivaent to a surcharge on eectricity rates of 0.9%.

16



More recently, the UK’s £10 million Clear Skies initigtive (usng funds from the centrd
govenment) has funded community-scde and household sudaindble energy projects The
Clear Skies Initigtive ams to give homeownas and communities a chance to become more
familiar with renewable energy by providing grants and advice Homeowners can obtan
grants between £500 to £5000, while community organizations can receve up to £100,000
for grants and feeshility dudies The UK govenment has dso committed itsdf to
aubgdizing offshore wind plants. Findly, the govenment recently (in 2001) edtablished the
UK Carbon Trugt, discussed below under international EE PBF experience.

Based on this review, we conclude that experience with traditiond RE PBFs outsde of the U.S.
is somewhat limited. Severd countries do use dectricity surcharges to hdp fund their feedtin
taiff polides (ether impliatly or expliatly) — eg., Audriaz Gemany, Itdy, Span, and the
Netherlands. As noted above, however, we do not classfy these policies as PBFs in this paper,
and they are therefore not discussed in any detall in the pages that follow; these gpproaches
might best be consdered a cost equdization method to recover the costs of a feedkin tariff.

As shown in the above examples, another set of countries use generd government revenue to
help fund renewable energy programs (eg., Audrdia, Denmark, Sweden, Japan, UK). We have
not reviewed thee polices in detal, in pat because these do not represent dandard PBF
programs, and they are not covered further in this pgper unless they lend specific lessons of
relevanceto China

A find st of countries has employed traditiond PBFs for renewable energy. The mogt
commonly mentioned such palicy is the UK. NFFO, which is no longer in operation. Other
noteble examples of the use of traditiond PBFs for renewable energy, besdes the ones in the
United States indude programs in Irdand and Brazil, and to a lessr extent (because they
represent hybrids of a feedin tariff and a PBF) programs in Germany and the Netherlands (dso,
see Norway, below).

Experience Outside of the U.S.: Energy Efficiency

A gmilar diverdty exigs with respect to internationd experience with EE PBFs, other dedicated
funds, or ratepayer funds to achieve energy efficiency gods. In fact, there appears to be more
internationd  experience with EE PBF funds than with RE PBFs Bdow we provide a range of
EE examples, but again note that not dl of these examples represent traditiond PBFs.

Belgium: In Belgium, dectricity didributors and producers have been required to st adde
funds to support “Rationd Use of Energy” (RUE) activities in the three regions of the
country snce 1996. In 1999 the didributors contributed BEF 0.0/kWh sold, resulting in
BEF 4416 million. The production sector contributed BEF 350 million. The RUE funds
from didributors were used to support energy audits, thermd solar systems, heat pumps and
la balers, reighting and CHP. The production funds were used to study sector potentia
to reduce GHG emissons renewable energy activities and promote CHP. The BEF
0.0/kWh in 1999 equates to under 0.5% of revenue if funds contributed by producers are
induded, tota funds equad gpproximady 05% of revenue. Apparently, EE program funding
has ds0 increased subgtantidly snce 1999, In 2000 totd RUE funds were 25 million Euro.
They ae <hedued to rise to 375 million Euo in 2003  (See
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http:/AMww.iea.org/pubs/newd ett/enectf/be.pdf, ad http:/AMww.odyssee
indicators.org/Publication/PDF/Belgium rOL.pdf).

Brazil: Since 1998 Brazil has cgptured one percent of revenues of privaized eectric
companies for investment in energy efficency and research and development. Power sector
reform began in 1995. In 1998 the new federd regulaory agency, the Nationd Agency for
Electricd Energy (ANEEL), announced that it would require dl privatized utilities to spend
a leest 1% of revenues on energy efficdency improvements.  Utilities began proposng
projects in September 1998. ANEEL sts priorities and gpproves projeds based on a
technicd review by PROCEL, the naiond eectricity conservation agency. Initidly
digribution utilities had to spend 25% of the funds on end-use efficiency. Ten percent had to
be invested in research and development. The remander (65%) was available for supply sde
efficency improvements,

Brazil's energy efficiency program is now known as the Program to Combat Energy Wadte
(PCDE). Since 2000 hdf the funds from didribution utilities (0.05% of revenues) have been
used for enduse effidency projects In 2000/2001 these funds totded about US$70million.
The portion dedicated to end-use efficiency is scheduled to drop to 0.25% of revenues from
2006 forward. Presently, the other haf of didribution utilities funds are used for research
and devdopment. Haf of these funds (a quater of overdl resources) are administered by
utilities with oversght by ANEEL. The remaning funds are maneged by a committee
(CTENERG) respongble to the Minigry of Scdence and Technology. The funds are
centraized in the Nationd Fund for Technologicd and Scientific Development (FNDCT).

Privatized generating and transmisson utilities, including IPPs, are ds0 required to st aside
a minimum of 1% of revenues for a PBF. In this case, dl funds are dedicated to research and
devdopment. The utilities adminiger hdf, and the other 0.5% of revenue is managed by
CTENERG (e above).(See Jannuzzi 2001, Poole and Guimaraes 2003, and Harrington and
Murray 2003; additiond source correspondence with  Gilberto M. Jannuzzi, Professor,
Univerdgdade de Campinas, Seo Paolo, Brazil).

Denmark: In Denmark, funds paid by eectricity consumers have been used to achieve end
use energy efficiency through programs run by the Danish Electricity Savings Trud, a private
independent  entity with a board named by the Minidry of Environment and Energy, and
programs run by the dectricity grid companies. The Danish Electricity Savings Trus was
cregted in 1997 by the Minigry of Environment and Energy with the objective of reducing
CO2 emissons through dectricity savings in the household sector and the public sector.
Snce 1998 its activities have been funded by a PBF. a volume-based levy of 0.08 Eurocents
per KWh, collected by didribution companies only on households and the public sector
(approximately 1% of retal sdes revenue). The totd amount collected in 2000 was around
90 MDKK. The Trus's mission is to devedop, te, and implement cost-effective insruments
that meke it, smple, safe, and cheap for consumers to acquire and use energy-efficient
agopliances and sygems (eg. lighting, white goods IT equipment, and ventilaion), or to
conveat from dectric heaing to didrict heating or naturd gas.  Private companies or
dectricity companies ae invited to tender an offer to desgn and implement projects. The
projects with the highest reduction of CO2 emissons a the lowest cost are sdected. In
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accordance with current Danish Supply Acts, dectricity grid companies, naurd gas
digribution companies and didrict heating companies ae centrd players in  achieving
energy savings in dl sectors. In recent years, the grid companies have had an increasngly
important role in implementing energy savings, and to reech enagy-savings targets.
Activities take the form of campaigns, energy consultancy and other activities that are carried
out as public-sarvice obligaions by grid companies. These activities ae funded by
consumers through thelr energy bills (See http://www.odyssee
indicators.org/Publication/PDF/Denmark_r02.pdf, and Wuppertd 2000).

Netherlands: An energy levy or “ecotax” is applied to find consumption of eectricity and
naturd gas. The primary objective of this policy is to stimulate energy conservation by raising
the price of energy for smal and medium-size customers. This ecotax is collected by the energy
supply companies and consequently passed on to the tax authorities. Since its introduction in
1996, the ecotax has been increased several times. The current ecotax on electricity is 6 €ct/kwWh.
Consumption of renewable energy is partidly exempt from this tax. The Netherlands uses
government revenues to support energy efficiency activitiess  The organization Novem is in
charge of programs which may include feeshbility dudies, research, and market introduction.
Subddies ae avaldble from Decison Subsdies of Energy programmes (BSE). Ealier, in
1994, there was a voluntary agreement to charge a levy of up to 25% on the kWh price to
endusers in order to finance energy consarvation messures. The levy financed RE gods,
induding some wind power genedion, and utility-run EE programs In the mid-1990s the
levy ranged from 0.5% to 2.5%, with an average of 1.8%. The levy generated funds that were
collected and spent by individud didribution utilities In 1995, a levy on dectricty collected
132 million guilders while a levy on gas collected 143 million guilders  Didributors could
fredly decide on what CO2 emisson reduction activities they would spend the levy. The way
that funds were spent has been citicized;, in paticular, the adminidrative dructure was
criticized because the utilities did not have the right incentives to reduce energy demand, and
were clamed to be usng the funds for “commercid” activities with insufficent oversght.
(See http:/Aww.odyssee-indicators.org/Publication/PDF/Netherlands 2002.pdf, ad
Singerland 1997).

New South Wales, Audralia: The Electricity Supply Act of 1995, effective 1997, made
reduction of GHG emissons a condition of retal dectricity supplier licenses, and required
suppliers to submit draft drategies to the Miniser of Energy for negotiagion. When emisson
targets were not reached, new legidation created the Greenhouse Gas Abatement Scheme,
with mandatory targets for abating GHG emissons from dectricity production and use
There are pendties for noncompliance.  Now retall electricity suppliers have to prove they
have met ther abatement targets by surrendering abatement certificates that document
atanment of GHG emisson reductions. Certificates ae purchased from accredited
abatement certificate providers who conduct activities that result in reduced consumption of
eectricity (energy conservaion and/or efficiency activities); generate dectricity in ways that
reduce GHG emissonsdMWh; or carbon sequedtration to capture carbon from the amosphere
in foress. Large eectricity users can dect to reduce ongte emissons.  Certificates can be
traded. Retal eectricity suppliers pass the certificate costs on to cusomers. Though not a
PBF per s this is an innovaive goproach to achieving energy-related goas. (See Harrington
and Murray 2003).
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Norway: Norway has funded energy efficiency messures snce the 1970's.  Responghilities
for voluntary initistives were divided among the grid companies and the nationd regulaory
agency. In March 2001, the Storting (Norwegian Paliament) relieved other paties of
efficdency and renewable responshilities, and agpproved the edtablishment of a new public
agency, fully owned by the Norwegian government, Enova SF.  Enova became operationd in
Jenuary 2002. Enova is funded from a levy on didribution tariffs and from grants from the
Sate Budget. In 2002 the taiff levy contributed about 26 million Euro to the budget;
government grants were aout 36 million Euro (the digribution levy for energy efficiency
equates, by our cdculation, to gpproximady 3.5% of retal sdes revenue). The primary
misson of Enova is to reduce the environmentd impact of non-hydropower generation of
dectricity by promoting energy efficdency, renewable generation and environmentaly
friendly use of natural ges.

(See http:/Mww.odyssee-indicators.org/Publication/PDE/Norway_r02.pdf).

Thailand:  During the early 1990's the Nationd Energy Policy Office (NEPO) and the
Electricity Generating Authority of Thalland (EGAT) agreed that dectricd energy efficiency
programns, and other demand-sde messures, would be funded through an dectricity tariff
adjusment. The programs were very cos-effective, according to EGAT. However, towards
the end of the 1990's the government decided to change the funding source. Now energy
efficiency, other DSM programs, renewable energy, research and development and reaed
public benefit programs are funded through the Energy Consarvation Promotion Fund.  This
fund is supported by a levy on petroleum products, which exceeded US$750 million in recent
yeas ~ The government adminigers the Fund, and program funding levds must be approved
evay year. Compulsory programs for factories, large buildings and government facilities are
conducted, as wel as voluntay and complementary programs.  (Correspondence with Peter
du Pont, PhD., Senior Conaultant for Ada Danish Energy Management. See dso
http://mwww.eppo.go.thinter/wec/int-WEC-TDOL.html ad
http://mww.eppo.go.th/encon/encon-fundd0.hitml )

United Kingdom: Energy efficiency efforts in the UK are conddered key componerts of the
UK’s Climate Change Programme, which is a comprehensve package of plans programs
and polices The gods of the Programme are to hedp meat the UK's obligation of a 12.5%
reduction in greenhouse gas emissons (Kyoto Protocol), and move towads the
Government's domedtic god of a 20% reduction in cabon dioxide emissons.  Although
many efficiency programs in the UK ae funded with government revenues, the following
examples describe the use of ratepayer funds for energy efficiency programs.

The firg key program is the Climate Change Levy (CCL). The CCL, which began in April
2001, is an enagy tax on the non-domedic sector (industry, commerce, agriculture and
public sector). Rates are based on the energy content of different energy products, equivaent
to 0.07pencekWh for LPG; 0.15pencekWh for gas and cod, and 043 pencekWh for
dectricity. Energy intendve sectors with  binding commitments (negotiated with  the
government) to meet energy efficiency or carbon savings targets get up to 80% discounts on
CCL raes. Electricity generated from ‘new’ renewable sources of energy or ‘good qudity’
combined hest and power plants is exempt from the levy. Revenue from the levy was
expected to be aound 1 hillion pounds in 2001/2002. All revenues rased are recycled to the



nondomestic sector. Mogt CCL revenues are returned through a 0.3% reduction in
employers Nationd Insurance contributions. However, CCL funds dso support the
Enhanced Cgpitd Allowance Scheme (ECA), worth up to 200 million pounds over two
years.

The ECA is managed by the UK Cabon Trud, an independent, not-for-profit company sa-
up by the government. The ECA gives 100% capitd dlowance agang taxable profits in the
firg year for invesments in any of the energy efficiency technologies on the lig published by
the Cabon Trust. The Cabon Trugt will dso use about 50 million poundsyear from CCL
funds to conduct Carbon saving programs for busness and indugtry. Programs supported by
these funds and other sources include developing and ddivering independent informetion and
impatid advice for large energy usas devdoping and promoting programs (induding a
loan program) to encourage busness to invest in qudifying energy efficiency messures,
invesing in the devdopment of low carbon technologies in the UK, and coordingting and
brokering between deve oping technologies and funding partners.

The second key program is the Energy Efficency Commitment (EEC). From 1994-2000,
under the Energy Efficiency Standards of Peformance Program, dectricity suppliers (and,
later, gas suppliers) were obliged to achieve pecified energy savings in the domedtic and
amdl busness sector usng a poecid revenue dlowance or PBF.  In 2000 the dlowance was
1.2 pounds per cusomer per fud per year. The Utilities Act 2000 resulted in a new program,
the EEC. This program increased the energy savings gods three-fold. It requires mgor
dectricity and gas wupplie's to meat ewironmentd targets by focusng on  domedtic
cugomers, with an emphags on ddely and low-income houssholds  Suppliers can pass on
to cusomers as much of the energy savings costs as makes good busness sense in the newly
competitive supply market. Expenditures are esimated to be up to 3.60 pounds per customer
per fud per year, resulting in dose to 500 million pounds over the three-year program period.

Agan, many of the examples aove cannot be consdered to be traditiond PBFs. While this
experience is dealy varied, notable examples of traditiond PBFs in support of energy efficiency
(used ether in the padt, or present) incdude Belgium, Brazil, Denmak, Netherlands (in the past),
Norway, Thailand and the UK (primarily in the pagt, but to alesser extent currently).
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3. Why Have PBFs Been Established?

3.1 Historical Overview

For many years in the United States and some European countries, regulated utilities with
monopoly franchises chose to andlor were required to deiver public benefits in addition to
dectricdty sarvices These incduded invesments in cod-effective energy efficiency, renewable
resource development, low-income customer support, and ressarch and development.  Utility
invesment resulted in millions of dollars in effidency savings a deaner environment, and a
move towards universa eectric service.

Even though these gpproaches had clear benefits for society, there was often a perceved or red
tendon between long-term societd interests and some of the primary interests of the utilities, eg.
making money for shareholders or reducing short-term rates.  Regulators used a variety of
drategies to minimize these tendons.  Utilities were dlowed to recover the cods for mandaed
public benefit programs through rates, and regulators ensured that the burden of these costs was
aopropriately shared among dl dectricity customers.  In some cases revenues were decoupled
from sdes s that dectricity load reductions due to efficiency would not negatively impact utility
profits.  In other cases utilities were dlowed to recover revenues lost due to decreased sdes.
Some utilities were given incentives or shared savings for achieving public benefit gods As a
result, the cogts for utilities to ddiver these efficiency, environmenta and socid benefits were
included in regulated eectric rates.

As many U.S. dates and European countries moved to redructure the dectric utility system into
a competitive market, it became obvious that the ddivery of public benefits would be less likely.

At least in the nearterm, a utility that did provide public benefits would be a& a competitive
dissdvantage. A competitive market increases the risk and hence decreases the likdy investment
in cgoitd intendve, long-lived resources such as renewables and energy efficiency.  Ultility
expenditures on R&D are less likdy due to the long payback period. There is no incentive to
provide low-income services snce there would be no profit-making opportunities.

Policymakers crested PBFs as broadbased, compditivdy neutrd, nonbypasssble funding
sources for these important public benefits.

3.2 Why Support RE and EE Markets?

Reinforcing the higoricd overview above, the raionde for the cregtion of PBF funds to support
RE end7 EE markets has been reasonably uniform across different states and countries, and
indudes

Renewable Energy and Energy Efficiency Advance the Public Interest: Renewable energy
and energy efficency invesments have long been a target of government policy and support.
This is because of the unique and vauable services provided by renewable energy and energy

" See Finamore et al. (2003) for a specific description of the benefits of EE for China
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efficiency to society, and because of the szable remaining potentid for both renewable energy
and energy efficiency.

Energy efficiency is often the lowest cost resource to individuas and society as a whole. It
can dlow consumers to obtain the energy services they need a a lower cost than new or
exiging generdtion, tranamisson and digribution sysems.

While renewable energy is sometimes more cosly on a fird-cost bass than traditiond forms
of generation, the progpect for continued and rgpid dedines in cog is dluring. On a longer-
term bads, and in niche gpplicaions in the near-term, renewable energy will lead to reduced
energy costs.

Energy efficiency and renewable energy, by helping to reduce energy cods, can improve the
economic competitiveness of the economy.

Energy efficiency and renewable energy improve the security and diversity of energy supply.

Energy efficiency and renewable energy improve the environment and public hedth, reduce
wadte, and consarve additional resources such aswater and fossl fudls.

Energy efficency and renewable energy can creste employment opportunities, and improve
economic development.

Both energy efficiency and renewable energy invesments have often proven essentid in
resructured dectricity markets to avert or reduce the incidence of market power by
electricity generators and to lower wholesde power market prices.

Electricity Reform Puts at Risk Advancement of EE and RE Markets: Electricity sector
reform can put a risk the continued advancement of energy efficiency and reneweble energy
makets. Unless specificdly desgned to do so, compeitive dectricity markets are unlikdy to
place vdue on the public benefits that renewable energy and energy efficiency provide. In fact,
the introduction of eectricity competition often results in invesment decisons that are driven by
short-term condderdtions, not long-term value, putting capitd intendve RE and EE invesments
a risk. Utilities often cut discretionary spending to ensure ther  competitiveness  podt-reform,
and, under competitive dectricity systems, regulaors may no longer be free to smply require
veticdly integrated utilities to pursue EE and RE activities without Smilar requirements on
other market players. Moreover, the uncertainty that often accompanies even the consderation of
eectricity reform can in itsdf severdy damaege the prospects for viable and dable renewable
energy and energy efficiency markets.

Previous investments in building renewable energy and energy efficiency markets therefore are
often at risk as the dectricity sector is reformed. For example, as restructuring spread around the
U.S in the later hdf of the 1990s, spending for energy efficiency in the form of utility DSM
programs fell dramaticaly, fram a pesk of over $1.6 billion in 1993 to about $300 million by
1997 (York and Kushler 2002). This rgpid drop resulted in large pat from the dimination of
requirements to conduct integrated resource planning and implement associgted DSM  programs.
PBF programs have snce hdped gem this tide. Totd energy efficiency spending increased from
$900 million in 1997 to $11 hillion by 2000 (York and Kushler 2002, Nadd and Kushler 2000).
Smilaly, in the UK., the utlity regulatory body initidly bdieved that market forces would
creste demand for energy efficiency services, so no specid provisons for EE were established at
fird. By 1992, three years after restructuring in the UK began, it became apparent that this was
not happening, and the UK government esteblished the Energy Savings Trust funded by a smdl
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charge on dectric didribution rates A amilar progresson occurred in Norway, resulting in part
in a amdl transmisson surchage ermarked for energy consarvation informetion.  For a detaled
discusson of the impacts of different types of dectricity reform on EE markets, see Vine & 4.
(2003).

There are Serious Market Barriers to the Creation of RE and EE Markets: It is widdy
recognized that serious market bariers and maket falure condran energy efficiency and
renewable energy markets. Some of these bariers include: (1) high information or search cods,
(2) peformance uncertainties, (3) hasde or transaction codts, (4) access to financing, (5)
organizetiond practices or cusom, (6) misplaced or plit incentives, (7) product or service
unavalability, (8) environmentd externdities and (9) regulaory mis-pricing (Eto et d. 1998).
Thee barriers ensure that the private sector done will be unable to produce the socidly optima
anount of renewable energy and energy effidency invesments and that a large, untgpped
potentid for RE and EE exids Just in Europe, it has been edimaed that overdl dectricity
savings of 15-20% could be achieved with paybacks of 3 years or less (Didden and D’ haeseleer
2003). Though dectric reform may dleviate bariers to EE and RE, to some degree and over
time, it will not immediatdy or sgnificantly reduce these bariers (Eto et d. 1998, Vine & 4.
2003).

3.3 Advantages and Disadvantages of a PBF

Based on internationd experience, some of the specific advantages of PBF funding, reaive to
other forms of funding support for renewable energy and energy efficiency, include:

A PBF can be gpplied regardless of the dructure of the dectricity sector — in regulaed
markets, competitive markets, and in makets in trangtion. While traditiond PBFs are mogt
commonly applied in restructured market contexts, there are numerous examples of the use
of PBFsin ill-regulated, monopoly mearkets as well.

A PBF can be edablished through a far and non-discriminatory funding mechaniam. By
applying the PBF charge on a volumetric ¥MWh beds to dectricity rates, for example, dl
eectricity consumerswill pay afar portion of the costs of the PBF.

A PBF can be established on a regiond or nationd scde, ensuring that the scope of the PBF
is conggent with the geogrephic size of EE and RE markets. EE and RE markets are often
regiond or nationd in scope For example high-efficient clothes washers can be sold
netionally. To support makets for such products it may be best to deveop regiond or
nationd EE and RE support programs. PBFs ae wdl suited for that purpose because they
can be gpplied on anationd or regiond bass.

There are multiple sources from which PBF funds might be collected (eg. taxes on pallution,
surcharges on dectricity rates, etc.), with the sdection of a funding source dependent on the
gods and the inditutiond and poliicd context of the country in which it gpplies
Accordingly, the source of PBF funds can be talored to the context of the country in
question.

A PBF offers maximum flexibility in the use of the funds dlowing the fund adminigrator to
target unique opportunities to support renewable energy and energy efficiency as they arise.
Once the funds are collected through a PBF, the adminigtraior can have great flexibility in the
use of those funds to target uniquely dtractive market opportunities for EE and RE. Some
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other forms of RE and EE policies do not offer the same degree of flexibility. A PBF can dso
be used in a traditiond fashion to support renewable energy and energy efficiency projects
directly, or can be used to cover the cos of compliance with other renewable energy and
energy efficiency policies (eg., feedtin tariffs or an RPS for renewable energy). The PBF is
therefore avery flexible tool for supporting RE and EE markets

The cost of a PBF can be fixed and known in advance. Because the PBF levd can be
edablished in advance, the specific cods of the policy are known. This can be beneficd

palitically.

Reative to other types of policies internationd experience dso shows tha PBFs have certan
potentid disadvantages:

The public, and policymakers, may be sengtive to the fact that a PBF is sometimes viewed as
a new “tax.” While we do not drictly agree with the view of a PBF as a tax, it is sometimes
viewed in those terms. Raisng dectricity rates can sometimes prove chalenging, even if the
benefits strongly outweigh the cogts.

The adminigration and oversght of a PBF can sometimes prove chdlenging, and can require
a dgnificant leve of dedicaion by the government. When any fund is edtablished, spending
those monies can become pdliticaly influenced. Edeblishing a drong adminidraive
Sructure that isimmune to such influence can sometimes be difficult.

Once the PBF is edablished, policy makers may lose sght of the short-and long-term energy
resource vaue of the programs as wdl as the economic and environmentd benefits, and
begin to regard the PBF as a public welfare program.

Once collected, PBFs ae sometimes subject to politicd atack or re-gppropriation for other
governmental purposes. Ensuring that the funding source for a PBF, and the PBFs programs,
are dable and durable can prove egecidly difficult. We address this issue further in a later
chapter of this report.

The exigence of a PBF often does not diminate the need for other, complementary
renewable energy and energy efficiency policies. Again, this issue is covered in grester apth
in alater chapter of this report.

25



4. Mechanisms for Collecting the Funds

4.1 Fund Collection Options

At least three sources of funds have been used to establish PBFs internationdly.

Electricity Surcharge. The most common source of funds in the U.S, where PBFs are in
widesoread use, is the edablishment of a smdl surchage on retal dectricity rates,
sometimes cdled a “wires’ charge (dl of PBFs liged in Table 1 ae of this type). This
aurcharge typicdly agpplies on a centskWh bess to dl retal dectricity sdes thereby
ensuring that funds are collected on a far and non-bypassable bass. In other cases, funds are
collected as a percent of retal dectricity saes revenue. Some PBFs are collected through
fixed monthly or annud charges per cusomer, which may vay by customer sector. The
charge is mog commonly placed on didribution service, but can dso sarve as an adder to
transmission or generation rates.

Pollution Charge. In other ingances funds can be collected through pollution levies ar fees
that ae applied to dectricity generators or utilities. This has so fa been a rdativdy
uncommon source of funds for PBFs internaiondly, but may be employed increesngly as
environmenta externdities begin to be interndized.

Tax Revenue. While not specificaly defined as a PBF in this report, the traditiond source of
revenue for RE and EE incentives has been centrd or regiond governments via ether generd
tax revenue or through specid taxes This has been popular in a number of countries, though
mantaining sable levels of funding has proven chdlenging.

4.2 International Experience

Each of these sources of funds has been used internationdly. Electricity surcharges on
digribution rates have been mos common in the U.S, where such surcharges regularly fund EE
and RE programns Electricity surcharges (either on didribution rates or gpplied to generators or
trangmisson savice) have dso been employed in other countries to hdp fund RE and EE
programs. In Belgium, Brazil, Denmark and Norway, a charge per kWh or percent of revenue is
used to fund EE ectiviies Denmak, New South Wades, Audrdia, Jgpan and the UK obligate
eectricity suppliers to achieve gods through EE andlor RE activities, dthough a specific PBF is
not mandated, consumers ultimatdy fund these programs through rates. For RE programs as
discused earlier, a number of countries have gpplied expliat and implicit eectricity surcharges
to cover the costs of feedin tariffs. Additiondly, there are saverd examples of more treditiond
PBF funding from dectricity surcharges the UK offers the most commonly noted example, but
programs in Irdand and Brazil, and to a lesser extent Germany, the Netherlands and Norway
have been funded in Smilar ways.

Pollution charges have been a far less common way of collecting funds to directly support RE
and EE invesments The Climate Change Levy in the UK, which (in smdl part) directly
supports commercid and indudrid EE and RE, could be conddered a pollution levy dnce it is
focused on cabon-based energy production.  The petroleum levy in Thaland, which supports
efficiency and renewable energy efforts, could be perceved as a pollution levy or a dedicated
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tax. “Ecotaxes’ are increasingly used in Europe to Steer energy consumption towards more
efficient and lesspalluting behavior. Generdly, the tax revenue collected from these sources add
to the generd fund, however, and the generd fund supports RE and EE programs. Outsde of a
vay limited effort in the UK and the petroleum levy in Thaland, we have not identified any
other countries in which a pollution charge per se has been used to fund a PBF to dae, though
we expect tha this may become more common with time In fact, if the primary policy
judification for RE and EE is a reduction in pollution from dectricity generation, then a
pollution tax may be the most gopropriate mechanism for collecting the funds.

Tax revenues have been a traditiond and sgnificant source of incentive support to RE and EE in
the United States, the countries of the European Union, and mogs of the countries mentioned in

Chepter 2.

4.3 Lessons Learned

Both a dedicated dectricity surcharge and a dedicated pollution charge will result in end-use
electricity cusomers contributing to the PBF. There are some strong advantages to this gpproach
to fund collection over the use of generd or targeted tax revenue.

Fird, dectricity surcharges and pollution charges are far. As Eto e d. (1998) write “The
environmentd  consequences of  dectricity generdtion ae dgnificat, and  dectricity
customers have a unique responghility for the uninterndized consequences of ther purchase
decisons” The codllection of funds for a PBF directly from dectricity consumers is
congget with this responshility. Smilaly, the cdllecion of funds directly from polluting
generators (and indirectly, therefore, from end-use customers) is dso fair.

Second, an explicit charge, if properly dructured, helps ensure that dl energy consumers,
regardless of where they obtain ther power, pay for the EE and RE programs that benefit
them. Smilaly, an explicdt charge on al consumers removes incentives for customers to try
to avoid paying the cost by switching dectricity suppliers, and thus recaiving the bendfits for
EE and RE without paying for them.

Third, the gability and permanence of a PBF may be increesed if a dedicated source of funds
is used, suggesting that eectricity rate surcharges or pollution charges may be the preferred
source of funds. Funds that come from the generd tax revenue of the centrd or provincd
government can and have aso been used, but these funding sources are often subject to year-
to-year pressures on government funds for other purposes. In fact, there are severd
internationd examples (eg., Itdy and Denmak, among many others) in which government
funding sources did not endure due to the financd difficulties of the government.
Regardless of the funding mechaniam that is used, funds should be collected in a way thet is
equitable and nontbypassble idedly, dl end-use dectricity customers would contribute to
the PBF.

If an dectricity surcharge is used, an additiond condderation is whether the charge should be
edablished on a volumetric bass (centskWh or as a percent of revenue) rather than as a fixed
charge per user (fixed $ per year for each customer class). The advantages and disadvantages of
these different approaches are discussed in Eto et d. (1998) and Wuppertd e d. (2000). A
volumetric charge is proportiond to the energy consumed. This is conagent with the ‘polluter
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pays principle and with efforts to interndize externd cods, which are primarily dependent on
the amount of energy used. A fixed charge pendizes the smdl consumer, since the charge is a
higher percent of a amdl hill. A fixed chage dso removes proportiondity to energy consumed,
digorts the price of energy, and kegps the margind price of eech kWh lower. On baance, we

find the advantages of a volumetric charge to be persuasive.



5. Setting the Level and Duration of the PBF

Ultimately, sdtting the amount and durdtion of a PBF is dmogt dways a politicd decison.
International  experience suggedts that determining the amount and duration of funding for a PBF
is among the most contentious decisons associated with establishing a PBF. This has been the
caxe in US daes and in Europe — rady is the charge based on an explicit codt-benefit
evadudion (e, eg., Didden and D'haesdear 2003). For example it is our experience tha the
cos-effective energy efficiency potentiad in any date or country is virtudly dways far greeter
than what can be accomplished with the resources set-adde in PBF funds  In Vermont USA,
which has one of the highest PBF rates for EE in exigence, it was ill found that “Vermont
needs to spend three to four times as much money as is currently devoted to the [PBF] budget to
achieve the [economicdly achievable]l potentid energy effidency savings shown in  the
...report” (Docket 6777 Vermont Public Sarvice Board Order 12/30/02). Accordingly, with PBF
funds it is generdly true thet they should be established as high asis paliticaly feasble.

5.1 Funding Level

While politics will undoubtedly be a fector in sdtting the level of a PBF, the levd of expenditure
should optimaly be st conddering overdl policy gods and objectives Some of the factors to
condder incdude (1) how wdl the private market is functioning for EE and RE, (2) the current
trends in dectricity prices, and (3) the potentid for public benefits beyond what the privae
market is likdy to do, and (4) the programn designs tha have been proposed? (Eto et d. 1998).
The levd of funds for the PBF can then be established based on a careful review of the cost of
EE and RE invetments the achievable potentid of those markets and an evaduation of the
funding needed to achieve current policy objectives.

U.S. Renewable Energy and Energy Efficiency PBF Experience: Looking a experience
in U.S. daes with PBF funds, we see that PBF funds for renewable energy are typicdly set
a up to 0.75% of retal dectricity sdes revenue on an annud bads while energy efficiency
PBFs are funded a up to gpproximatdy 2.5% of retall dectricity sdes revenue (the nationd
average levd of funding for energy efficiency among dl U.S. dates is 0.5% of revenue). In
those U.S. daes with PBF funds, the combined funding for renewable energy and energy
efficiency often averages 1-3% of totd retal sdes revenue. At an average retall dectricity
rate of 10 (US) centskWh, this collection amount totals 0.1-0.3 centskWh.

International Renewable Energy PBF Experience: The few internationd PBFs outsde the
U.S. tha have focused on RE have often been more szable than those used in the U.S. For
example, the UK NFFO was funded a up to 0.9% of retall dectricity sales revenue. The PBF
used in one dae in Audria to fund its feedin taiff is st & just bdow 1%, while Itdy’s
eectricity surcharge in 2001 was set a goproximaedy 6% of retal dectricity rates, and the
surcharge in the Netherlands totals gpproximatdy 4% of retal dectricity rates. Germany's
CHP PBF adds 0.7-4% to retall dectricity rates, while individud PV programs run on a locd
levd dso may add up to 1% on real dectricity rates Germany’s successful feedtin tariff
adds ggnificantly more to rates. In many of these cases, however, the PBF is used to fund a
feed-in tariff, 0 is not perhaps directly comparable to U.S. PBFs, which average 0.75%.
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International Energy Efficiency PBF Experience: Brazl’'s PBF for energy efficiency is st
a 1% of dectricity sdes revenues with hdf of tha avaldble for energy efficency
goplications, and the other hdf for technology development. In Begium, dectricity
digributors reportedly contributed BEF 0.0L/kWh in 1999, which equates to wel under 0.5%
of revenue if funds contributed by producers are included, totd funds contribute near 0.5%
of revenue. Apparently, EE program funding has adso increased subgtantidly snce 1999. In
Denmark, snce 1998 EE programs have been funded by a PBF. a volume-basad levy of 0.08
Eurocents per kWh, which equates to gpproximately 1% of retall eectricity saes revenue. In
the Netherlands in the mid-1990s, a PBF was used to support RE and EE investments, and
ranged from 0.5% to 2.5%, with an average of 1.8% of retall sdes revenue. In Norway, the
digribution levy for energy efficency eguates, by our cdculaion, to goproximatey 35% of
retail sales revenue.

In sum, internationa experience shows a dgnificant range of PBF funding. PBFs in U.S. dates
for RE and EE often range from 1% to 3% of retal sdes revenue. Internationd experience

gppears cons stent with — though significantly more variable than — thisleve.
5.2 Funding Duration

In teems of the duration of PBF funds it is widdy recognized internationdly that energy
efficdency and renewable energy markets will only be trandformed with Sgnificant effort and
daying power. A timdine tha is too short does not ingpire confidence, commitment or
invesment in the new makets and technologies needed to lead to flourishing RE and EE
markets. If the duration of the fund is too short, new funding decisons may have to be made
before program results are available for evauation.

As a reault, PBF funds are generdly established with lengthy durations to ensure that they have
the dedred effect. In fact, it is not uncommon for PBFs to have no defined end-date, but instead
to be esablished on a permanent bass. When end-dates are established, they are often 510 years
from the daie of PBF origination, and an expectation for funding renewd is common even dfter
the end-date is reached. In Hill other cases, PBFs are created with a pre-defined review dae, a
which point continuation of the policy will be evduaed (Kushler and Witte 2000). In
conddering whether PBF funds should be continued a that point, Eto et d. (1998) recommend
that certain criteria be congidered:

Have programs been effective in accomplishing their specified objectives?

Are these objectives appropriate for the future or should they be modified?

Are the programs cogt effective — are the benefits greater than the costs?

Would continued operation of these programs result in increased public benefits?

Has a vibrant maket for RE and EE emerged that will provide adequate bendfits to dl
customer groups, or is continued policy support necessary?



5.3 Defending and Protecting the PBF

Though PBFs ae genedly edablished as long-term, dedicated funding sources, there is no
question that PBFs are dso often frequently subject to politica atack or fund re-gppropriation. A
public benefit fund should generdly be dedicated to sarving public interest purposes in the
eectricity sector, and to the extent possble should be shidded from other politicd uses A key
rik of PBFs a with ay spedd fund, however, is tha a PBF entals the collection of
ggnificant sums of moneythat can be an dtractive target of politicians if and when other

government budgetary gaps exig.

In a number of U.S. dates for example, PBF funds have been patidly redlocated to fill date
gened fund budgetary gaps this is true in Mane, Wisconan, Massachusatts, Ohio, Connecticut,
and Rhode Idand, among others. In fact, based on a survey of renewable energy PBF
adminigrators in the U.S, Wiser e d. (2003) find that a key chalenge facing clean energy funds
is the risk of ongoing poliical interference and funding re-alocations® International experience
provides a amilar st of examples the government of Itdy has been charged with usng its RE
PBF in pat for other purposes, and there is little doubt that PBFs funded with government tax
revenue have been epecidly prone to funding fluctuaions In Brazil, hdf of the rdaivey smadl
amount of funding for direct energy efficiency applications is alocated for use by the utilities for
thar own wupply-9de efficdency invetments An noted by some observes “Thee is no
judification for induding this kind of activity in a public benefits wire charge, Snce measures to
reduce losses or increese load factor are of direct and obvious economic interest for a profit
seeking utility” (Poole and Guimaraes 2003).

What can policymakers do to reduce the chances that a PBF is re-dedicated for other purposes?

Design Effective Programs: The dngle most important way to reduce the chances of a
funding rad is to desgn successful RE and EE programs tha provide subdantid socid
bendfits to the jurisdiction in which the fund is dedicated.

Minimize Fund Carryover. If a dl possble PBF adminidraors should dlocae funds in
the same year in which those funds are recelved. A large baance of unused funds can be an
atractive target for politicians.

Demongrate the Success of the Programs: An important god of program evaudion
should be to demondrate the successes the PBF is achieving to policymakers. Accounting
audits should aso be conducted to ensure that funds are being put to good use.

Use a Dedicated Charges A surcharge on dectricity rates or a pollution charge tha is
spedificdly intended to support RE and EE is likdy to be more resgant to funding raids then
PBFswhose funds are generated from generad government revenue Sources.

Build Programs Collaboratively: PBFs should be desgned collaboraively, with a wide
vaiety of dakeholders having a role in defining how the PBF will be desgned and how the
funds will be spent. This will hdp build support for the PBF and ensure a strong congtituency
that is opposed to any redlocation of the PBF funds.

8 L egislative language that authorizes the funds only for specific purposes (asin California) can be helpful but do
not prevent the government from ‘borrowing’ the funds under an indeterminate repayment schedule, or altering the
legislation to allow abroader re-appropriation of funds.
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We return to some of these issuesin later chapters of this report.



6. Models for Fund Application and Distribution

6.1 Models for the Application of RE and EE PBFs

Based on our review of interndtiond experience, we observe that different jurisdictions have
used different generd models for the gpplication of PBF funds to support RE and EE programs.
Which modd a fund sdects affects, in large pat, the incentive types that are used (see Section
6.2) and the specific programs that are developed and implemented (see Chapter 7).

Renewable Energy
While each jurisdiction differs and meny juridictions incorporate dements of each modd to
some degree, Bolinger e d. (2001) observe tha PBF programs for RE can be categorized into
three different modds

Project Development Model — Udng finandd incentives such as production incentives and
grants to directly subsdize and dimulate renewable energy project inddlation. Mot PBFs
use this modd, a leest to some degree. The focus is largdy on inddling both utility-scale
and digributed generation renewable projects in as cog effective a fashion as is feasble. The
funds in this category have or ae likdy to provide direct financid incentives to large-scae
renewable energy development, as wel as cusomer-sted didributed generdtion projects.
For the most pat, these PBFs utilize production incentives buy-downs, or other forms of
grants as a means of didributing funds, rather than loans or other investment vehicles.

Industry and Infrastructure Development Model — Using busness deveopment grants
marketing support programs, R&D grants, resource assessments, technicd assstance,
education, and demondration projects to build renewable energy industry infrastructure,
Many funds engage in these activities, a least to some degree, and these are likdy to be of
most vdue where an exiding renewable energy market infragtructure is lacking or under-
developed.

Investment Model — Usng loans near-equity and equity investments to support renewable
energy companies and proects. In the U.S, the PBF programs in Connecticut and
Pennsylvania (and to a lesser extent Massachusetts) are using this modd in which funds will
be disoursed in pat through loans near-equity, and eguity, as opposed to traditiond grants
buy-downs or other “subsdy”-based programs. These funds will actively seek private sector
coinvestment opportunities in order to leverage their impact. Accordingly, these funds
emphasze the credtion of “sudainable’ renewable energy markets, and believe that the bet
way to accomplish this objective isto invest directly in companies or projects.

Which mode a jurisdiction uses appears to depend in pat on the gods of the fund, the sze of the
fund, the renewable resource potentid, the strength of the renewable erergy indudry, and the
organization sdected to adminiser the fund. We offer this categorization with two important
caveds. Frd, we note tha mogt funds do not pefectly fit the mold of a particular modd; most
have remaned a leat somewhat flexible in ther implementation, perhaps adopting dements of
eech of the three modds.  Second, the modds themsdves are not mutudly exdusve and
potentidly overlgp in cetan aess  For example, one way to develop the renewables industry
infrastructure is by investing seed capita in budding renewable energy companies.
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Energy Efficiency
Energy effidency programs, on the other hand, generdly fit within the continuum of “resource
acquigtion” to “market transformation.”

Resource Acquigtion: Hidoricdly, EE programs have mos frequently been designed with
the objective of maximizing immediate EE savings given the funds a hand: this is cdled
resource acquigtion. Usng this god ggnifies a philosophy that energy efficency is a
resource much like any other dectricity generation resource. EE programs designed to mest
the resource acquisition god ae generdly directed a finding and encouraging the most cost
effective energy efficiency invetments. Conddering EE as an immediate energy resource
places emphass on programs that can achieve efficiency gans in a rdativdy short period of
time and in which the savings can be readily measured with some precison over the life of
the EE mesasure. Programs that fund the incrementa cost of building a home or @mmerdcd
building in excess of EE dandards, or that pay rebated to change the type of light bulbs or to
upgrade heating and ar conditioning sysems are examples common to resource acquistion.
In fact, programs that have been developed to serve the resource acquistion god have
frequently relied on customer rebates for EE equipment.

Market Transformation: A more recently stated god of PBRfunded EE programs is that of
market transformation. This god is based on the undersanding that a grest ded of cost
effective EE does not occur because of cetan bariers in the markets for EE goods and
sarvices. Market trandformation programs seek to understand what the bariers are for a
specific EE device, gppliance or process and use funds to permanently dter or remove those
bariers s0 that the EE market will function on its own in the future without ongoing public
support. A transformed market, according to this gpproach, is one in which the market
barriers to the adoption of cogt-effective energy-efficiency products and services have been
reduced to the point where efficient goods and sarvices are norma practice in appropriate
aoplications. If these changes ae <df-audaning over time (i.e, without the need for
continued intervention), then the maket has been fully transformed. Market transformeation
programs therefore seek to change behavior over an entire market sector. This can take time,
and changes rardly occur quickly. Quantifying the specific impact of these programs has dso
proven more difficult.

At times the objectives of serving under-served market (low-income customers) or maximizing
environmenta benefits have dso been sgnificant priorities.

As a gend maiter, it is often had to diginguish among these multiple gods, and many EE
prograns may have the effect of sarving multiple gods smultaneoudy. Reiance on market
trandformation concepts clearly holds grest promise for improving the cod-effectiveness of
programs. Yet, as noted by Eto et d. (1998), experience with programs tha have had substantid
market trandformation effects remains somewhat limited.  Furthermore, no one has clamed, on
the bass of these programs that further intervention in these markets is no longer warranted.
Commonly, once one levd of efficiency becomes common practice (eg. efficent magnetic
fluorescent bdlasts), higher leves of effidency (eg., dectronic fluorescent bdlagts) are
promoted. In other words, few if any markets can be shown to have been fully trandformed. It is
therefore dangerous to believe that markets are easy to trandform. As a result, PBF funding



dedicated towards market trandformation gopears to require a duraion as long, or perhaps longer,
than specific resource acquisition programs.

6.2 Incentive Types

Once a PBF is collected, a large number of RE and EE programmétic activities can be supported
(some of the most common programs ae discussed in the next chapter). To hdp fund those

activities, arange of incentive mechaniams exig, induding:

Up-front capital grants grants provided to the owners of RE or EE inddlaions (whether
an end-use consumer, or a larger facility), or grants offered to support generd infrastructure
development (e.g., resource studies, training, €tc.).

Contract for services. incentives provided in the form of a grat, but only pad based on
services delivered and milestones met over time,

Up-front rebates rebates generdly offered to end-use customers automaticaly upon the
purchase of a RE system or EE device.

Production incentives. incentives offered on the bass on ddivered (RE) or saved (EE)
kilowatt-hour production.

Low-interest loans: loans at atrective interest rates made avalable to RE and EE
companies, or to consumers purchasing RE or EE devices.

Venture capital investments. debt or equity invesments provided by the PBF to RE or EE
companies or projects.

6.3 General Fund Disbursement Options

Once a programmatic modd and incentive types have been sdected, yet another decison reates
to how fuds will actudly be digributed by the PBF adminidgrator. Generdly, one of three
options must be sdlected:

Competitive solicitation, in which the adminidrator issues a request-for-proposds to solicit
bids by potentid suppliers of EE or RE sarvices. Winnas of the solicitation may have the
lowest cogts, be mogt likdy to ddiver results and/or have the drongest cgpabilities  Such
solicitations may be very rigid when the fund adminigrator knows exactly what they want, or
may indead be rdaively open-ended to solicit credtive ideas from the private sector. In al
cases, such solicitations seek to maximize competition and lower codts.

First-Come, in which case a fixed incentive is avaladle to any and dl digible projects until
the funding limit is reeched. This gpproach may be best used when a large number of
incentive payments are to be made to a large number of end-use customers, and encouraging
competition among these cusomes entals subdantid transaction codts (eg., appliance
rebate programs, or programs to buy-down the cogt of smdl PV sygems). It may dso be
important where the dability of a program and maket is essntid to achieving industry
drength and low-cogt finance (eg., initid efforts to grow large-scde RE and EE markets,
such as viafixed production incentives or feedin tariffs).

Bilateral Negotiation with Unsolicited Proposalss A find agpproach is to negotiagte with
individud project proposds as they ae offered. Because this gpproach does not offer the



benefits of competition, and can be subject to pdliticd tinkering and influence, it should be
avoided in mogt circumstances.

As a generd maiter, competitive solicitations for performance-based incentive awards should be
emphasized by PBF adminidraiors in order to maximize competition and dlow for effective
overdght of the actions of the adminidrator. The benefits of defined competitive Solicitations are
Clear:

they hdp focus fund activities and, as a result, can assis the fund in achieving its gods in a
more efficient, orderly, and prudent fashion;

they encourage competition for funds, potentidly lowering costs while increesing qudity and
likelihood of success,

they result in an open and less paliticaly sengtive proposd selection process; and

they reduce adminigrative burdens and complications rddive to bilaterd negotiations
because they creste a more defined and open decison process than if bilaterd negotiations
are used (note that a firg-come process would be even less adminidratively burdensome then
acompetitive solicitation).

Fixed rebates or incentives offered on afirs-come bass may dso be employed, especidly when
alarge number of smadler awards are expected (e.g., appliance rebate programs, or PV buy-down
programs), or when market sability isamugt. Bilaterd negotiations with those thet provide
proposals that have not been solicited should generdly be avoided, unless they represent
extraordinary one-time opportunities. The example of Italy provides a good example for this
point. Until recently, Italy had a system in which an eectricity surcharge was used to collect
funds in order to cover the above-market cost of the country’s feedtin tariff. Contracts to receive
the feedin tariff price were rationed, however, in a nontransparent process. The end result was
that facilities owned by the dectricity utilities were favored, resulting in complaints of favoritiam
and unfair sdection procedures (Lorenzoni 2003). For additiona informetion on the choice
between different fund disbursement options, with specific reference to U.S. RE PBFS, see
http://eetd.Ibl.gov/eslEM S'cases/Competitive Solicitations pdf



7. Common Program Types

7.1 Renewable Energy Programs

Hidoricdly, the most common ways of supporting renewable energy through specid funds
(especidly those collected from generd government revenue) have been through capitd grants to
renevable energy inddlations and through the support of ressarch, deveopment and
demondration programs. More recently, a wider variety of innoveive program types have been
developed and implemented in conjunction with PBF funds. Some of the mog common program
typesindude the following®

Fixed Production Incentives. Severd countries have offered and continue to offer fixed
production  incentives, generdly to  utility-scde  grid-connected  renewable  energy
ingdlaions These prograns offer a fixed incentive denominaed in $¥MWh, which is
additiond to dectricty sdes revenue and is provided for a known duraion to dther dl
digible renewable energy projects or to projects that are prescreened by the adminigrator
(perhaps up to a cagp in funding levels). Few examples of such programs exig in the U.S, but
as noted in Chepter 2, Denmark hes used such a sysem in the past (funded by centrd
government revenue), Germany has agoplied this agpproach to CHP funding, and the
Netherlands has previoudy used this approach (funded through an dectricity surcharge). In
some ways, this gpproach isahybrid of a PBF and afeedin tariff.

Auctioned Production Incentives or Electricity Contracts Within the las 10 years a
number of countries have indead opted to auction off production incentives, whereby those
projects requiring the leest incrementd “subsidy” are sdected in the auction. These programs
gergrdly hope to achieve cogt reductions over time as competition drives down the needed
production incentive; this is in contrast to fixed production incentives, discussed above. U.S.
dates that have used this gpproach indude Cdifornia, Pennsylvania, and New York. Related,
other jurisdictions have opted to auction off eectricity contracts whereby the leest cost
projects are sdected, and the “above-market” codts of the contracts are paid for by a PBF.
The UK NFFO, as wdl as rdated policies in Irdand, Northern Irdand, Scotland, and France,
have dl used this gpproach, as hes the date of Oregon. Brazil plans to use this gpproach in
the future,

Capital Grants and Rebates. Another common agpproach is to provide up-front capitd
grants or rebates for renewable energy inddlations. Such grants for large renewable projects
were once common, often funded by generd tax revenue (see, eg., examples of Sweden,
Denmark, and the United Kingdom in Chapter 2) and by multilaerd and bilaterd lending
inditutiors. These types of programs are now increesingly rare, however, because they offer
fewer incentives for project peformance than do productionbased payments. Rebates for
cusomer-dted PV and other didributed renewable energy projects (eg, smdl wind,
digedters, etc.) have become more common, however, because these programs target a key
barier to these RE gpplications — up front cost. Some of the mos sgnificant “buy-down”

® | We do not discuss here another common and effective option for RE — the use of PBFs to fund the above-market

cost of feed-in tariff policies. While this has been shown to be an effective approach, and should be considered in
China, we define such an approach as afeed-in tariff, and it is discussed in other of our Energy Foundation reports.
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rebate programs from RE in didributed gpplications currently exis in Jgpan, Auwdrdia,
Cdifornia, New Jarsey, and a large number of additiond U.S. daes Other programs in
exigence, or once usad, indude those in Audria Germany, the Nethelands and Span.
Those programs mentioned in Chepter 2 tha emphesze off-grid RE indallations indude
efforts in Brazil, India, and Audrdiaz many other examples exig of such programs, often
funded in ggnificant part by multilaterd and bilaterd ad organizations.

Information and Education:  Information and education programs often accompany PV
rebae programs, or other programs targeting customer-sted RE goplications and such
programs have been implemented in sevard U.S. daes in Jgpan, and in other jurisdictions.
Thee programs may be implemented by a PBF adminidrator directly, or may dternaively
be conducted by another organization under contract to the administrator.

Low-Cost Consumer Loans. A common barier to cudomer-gted PV and other RE
digributed generdtion inddlations is the upfront cost of those facilities. Accordingly,
svad countries have implemented low-cos loans for cusomer-sted RE inddlaions
Examples include programs in Germany, severd U.S dates Jgpan, and India, as wel as
Audrdiaand, earlier, Audria

Investment Vehicles: Mogt recently, severd jurisdictions have sought to use a different
goproach to supporting the renewable energy maket: offering favorable financing to
renewable energy companies or renewable energy projects Such favoradle financing can
come in the form of eguity invesment and debt. States or countries that are beginning to
experiment with this gpproach, and its application towards renewable energy companies,
indude Audrdia, Connecticut, Massachusetts, Pennsylvania, and the United  Kingdom;
Gemany, India and other countries have dso used more sandard low-cogt loans to support
large renewable energy projects.

Infragtructure Building Grants and Contracts for Services A large number of U.S. dates
have dso funded various organizations to help build the market infragtructure for renewable
enagy. Thee indude traning programs, RE inddler cetification programs, resource
assessment studies, and related efforts.

Research and Development: A large number of countries have used generd tax revenue to
hdp fund RE R&D ativities. Far fewer countries have used traditiond PBFs to fund these
activities, but there are some examples of the use of dectricity surcharges to fund RE R&D
(eg., Cdifornia).

7.2 Energy Efficiency Programs

In Europe, it has been damed that overdl savings of 15-20% in dectricity consumption could
be accomplished if dl energy saving measures with a payback time of less than 3 years were to
be caried out (Didden and D’haesdear 2003). Smilaly, the centrd lesson of dudies and
intitives in the United States is that very large reservoirs of low-cost energy and capecity
resources on the cusomer sde of the dectric meter are Hill avalable. “A careful review of past
programs and current market data supports a concluson that a large fraction -- as much as 40 to
50 percent-- of the nation’s anticipated load growth over the next two decades could be displaced
through energy efficiency, pricing reforms, and load management programs’ (Cowat 2001).
Meanwhile, the well-known “Fve Lab Study,” prepared by the US Depatment of Energy’s five
Nationd Energy Laboratories in 1997found that cod-effective energy efficiency investments



could digilace 15% to 16% of the nation's total dectricd consumption by the year 2010
(Interlaboratory Working Group 1997).

With dl of this potentid, what energy efficiency programs are commonly funded with PBFS?
Energy efficiency programs are diverse and multifaceted (more so0 than renewable energy PBF
programs).  Different programs tend to combine dements from the dimendons liged beow, to
meet the specific gods of the program adminigtrator (adapted from Y ork and Kushler 2003):

Cusomer Sector/End-Users: reddetid, with a didinct low-income subset; amadl
commercid and indudrid, induding fams municpd; institutiond; and large commercid
and indudtrid.

Targeted Technologies or Electricity Uses. lightingg HVAC, indudrid processes,
gopliances, building envelope, compressed ar sysems, weadewder, indudrid motorg/drives,
and treffic dgnals.

Market Opportunity Niches new condruction; equipment replacement; process
modernizetion; renovation and retrofits.

Program Services. financid incentives, technicd asigtance, consumer and professiond
education, marketing, customized sarvices, peformance contractingbidding,  gopliance
replacement/recycling, and technica support for codes and sandard devel opment.

Underlying Approach: resource acquisition and/or market transformation.

For example a progran might target exising large commercid cugtomers with a lighting
replacement program supported by financid incentives and technical assdance, resulting in
resource acquidtion and, to a lessr extent, market trandformation. A different program might
educate architects, contractors and lighting professonds to influence the choice of lighting in
new congtruction, resulting in market transformation and, in the long run, resource acquisition.

Given the multitude of different program posshilities a jurigdiction with a PBF fird needs to
define its priorities, then desgn and implement programs condgent with those priorities, and
findly evduate the programs 0 they can be improved. Priorities can be set by focusng on
specific opportunities for long-term high-savings investments, the needs of particular customer
clases, or specific technology options. Policymakers need to assess their preferences for near-
term messurdble savings (resource  acquigtion) on the one hand, and long-term  market
trandformation efforts on the other, as discussed in the previous chapter. Since the approaches are
complementary, a present, most countriesdates choose a mix of resource acquigtion and
market trandformation efforts.  Program emphasis can, of course, be resst from time to time. For
exanple Cdifornia EE PBF progrars in the late 1990s focused on market trandformation
objectives, but with the onset of the Cdifornia dectricity criss in 200002001, Cdifornias
priorities shifted towards near-term messurable savings with a “resource acquistion” focus.
Policymekers mey want programs to be avaldble to dl customer cdasses (resdentid,
commercid, and indudrid), and across al geographic locations to ensure that dl customers that
pay the PBF dso have an opportunity to benefit from its prograns. Conversdy, policymakers
may ingead want to do some levd of "cherry picking' — targeting early year dollars to programs
with the largest savings — or focus on a region with transmisson condraints or pesk load issues
to ensure maximum socid benefit from their programs (RAP 2002).



Internationa experience shows that PBF resources are used to support EE programs using dl the
financid mechaniams discussed in Chepter 6. Nadd and Geler (1996) described the mogt

common EE program types as follows:

Information and Education: Over the years, a wide vaiety of EE informaion-only
programs have been developed in every country and US date reviewed for this paper. The
amples would be educationd maerids digributed to consumers.  However, programs dso
indude dissamination of curriculum to schools professond training programs energy  audits
for dl cusomer niches energy information centers, kiosks and modd homes and labding of
energy effident gppliances, buildings and building supplies  Although informaion prayrams
can have a pogstive impact (eg. Energy Information Centres in the UK have been credited
with ggnificant savings), the limited data avalable indicates participation rates and savings
ae usdly gmdl. Commercid audit programs tha emphasze persond, one-at-one
marketing and financid incentives have achieved high paticipaion and savings raes
Professond training and cetification programs are ganing favor. Studies have shown that
prograns tha combine information efforts with finencid incentives result in  higher
participation and savings than ether program type done.

Loans and Leasing: Low- and nointerest loans and leasing programs were more common
in the 1980's and, to a lesser extent, in the 1990's than they are today. Consumers used these
finendng mechaniams to pay for weatherization, lighting inddlaion, new eguipment,
comprenensve efficiency packages or other energy saving messures. Although consumers
pad for the eguipment, successful programs required aggressve maketing and extensve
technicd assdance reaulting in dgnificant codts to program adminidrators.  Experience
showed that consumers favored rebates over loans, and adminigrators found that rebates
were eeser to adminiger than loans. However, cos-effective results have been obtained, and
there are 4ill some loaVlease programs in exigence, targeted to specific customers and/or
technologies (see, eg.,, the UK’s Cabon Trust programs) However, many loan programs
have been abandoned in favor of rebatesor other financid incentives.

Performance Contracting’®  In these programs, one party contracts with another party to
produce energy savings in return for goecified financid remuneration. In dandard
performance contracting, the program adminidrator, utility or consumer offers fixed price
incentives to energy sarvice companies (ESCOs) or other entities that produce annud energy
savings. Streamlined measurement and verification protocols are often used to demondrate
svings  The contractor may identify, ingdl and/lor maintan effidency meassures  The
contractor may receive payment or incentives from the program adminigrator for each kWh
or KW saved, andlor may receive payments from the customer based on shared savings.
Sometimes the posted price varies with the targeted technology. New York, Cdifornia and
other states have used PBFs to fund standard performance contracts. Demand-dde bidding is
another form of peformance contracting.  Utilities or program adminidrators may request
competitive proposds to supply demand-Sde resources, such as savings due to energy
efficency. Alternaively, they may gpproach an entity and request a bid. Successful bidders
ae sdected on the bags of price pa kWh andlor kW saved, and other factors such as
rdigbility and perddence of savings In one example, the Bonneville Power

100y an excellent discussion of performance contracting, please see Schiller et al. 2000.
http://eetd.Ibl.gov/ea/lEM S/reports/46071.pdf.




Adminigration’'s ConAug program uses ratepayer funds to purchese rdiable energy savings
from large customers at the lowest bid price.

Load Management: Load management prograns shift dectric loads from one time period to
another, typicdly from peek to off-pesk periods or reduce loads during pesk periods.
Although some energy savings may result, these programs are genedly funded to solve
other problems such a sysem congedionrdidbility, price voldility, or avoiding the
congtruction/use of pesk generdtion plants.

RebatesSubsidiess  Rebates and subsdies ae some of the mos common financid
incentives used in EE programs. They reduce the cost of an EE messure, dther a the point
of sde or dter purcheses They have been used in many internatiiond juridictions to
encourage cusomers to replace exising equipment with high efficiency equipment, such as
light bulbs lighting sysems refrigerators, ar conditioners washing mechines, and motors.
Some rebae programs ae cudomized to mult-use commercid and indudrid  settings,
Rebate programs must be designed carefully to reduce the number of “free riders’ and Say
within budget. Rebaes for products with low market shares and/or less rapid payback
periods reduce the number of free riders. Denmark’s Electricity Savings Trust uses subsidies
to meet mogt of its gods.

Comprehensive/Direct Ingallation: Thee programs typicdly indude audits aranging for
measure inddlaion, financng assgance (loans or grants) and sometimes follow-up services.
The UK’s Energy Efficiency Commitment is an example of this kind of program, directed a
resdentid customers. Comprehensve/direct  inddlation programs can  achieve high
paticipation rates and higher savings than other gpproaches. However, due to their reatively
high cods, these programs have often been narowly targeted a hard-to-reech customers
such aslow-income or smdl commercid and industrid customers.

Market Transformation: Under maket trandformation, a wide variety of programs and
drategies are used to change an entire market so that, ultimatdy, energy efficient products
and savices ae the norm and do not need to be promoted with incentives. Market
trandormetion  efforts  usudly  involve many ators  (eg, government,  utilities,
menufecturers, trade associaions, and private customers) working together, and involve a
combination of program and policy gpproaches.  Interventions are made a dl leves from
manufacturing and didribution to end users to reduce bariers to energy efficiency
improvements.  For example, in the northwest US a coordinated regiond effort was made to
promote  efficent reddentid  condruction  practices usng demondration  projects,
contractor/builder training, incentives, and locd/dae government involvement. As a reault,
building codes now indude drong energy efficiency requirements and incentives are not
needed in the resdentid new condruction market. Maket transformaion efforts have the
potential to save more energy than other drategies because participation will approach 100%.
However, market trandformation usudly tekes more time to achieve gods, the cooperation of
diverse paties is essentid, and progress can be difficult to evduae  While long-term costs
can be low, initid cogts can be fairly high.

There are other EE program types that were not discussed in Nade and Geler (1996) and that
ae supported by PBF funds in a vaiey of jurisdictions today. Research and development of
efficient, targeted technologies such as motors, for example, has been supported by PBF funds in
Brazil, New York and other settings.
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8. Administrative Options

8.1 The Three Administrative Options

Internationa  experience shows that one of the most complicated issues associated with PBFS is
asesang the advantages and disadvantages of various adminigrative and governance options. In
many countries (but especidly in the U.S), dectric utilities have hisoricaly played a centrd
role in adminigering EE programs, and to a lessy degree RE programs. In the U.S, for example,
utility DSM programs have been in operation for three decades. Utility regulators set the policy
parameters for these programs by defining how cost effectiveness would be messured, gpproving
budgets, veifying results, and in many juridictions providing finencid incentives to utilities to
make it profitable for those utiliies to engage in EE activities When the dectricity sector is
reformed, however, the past peaformance of the utilities in adminigering EE and RE programs,
and the changing incentives now faced by these same utilities, requires policymekers to carefully
congder dl options for program adminigtration and governance.

Adminigration of a PBF may incdude a large variety of different activities, induding: (1) generd
adminigration and coordingtion; (2) program devdopment, planning and budgeting; (3) program
adminigration and management; (4) program ddivery and implementation; ad (5 program
assessment and evdudion. Mogt PBF adminigrators do not peform dl of these functions.
Policymekers, or the adminigrator itsdf, will decide on the divison of resgponghilities that
makes sense given the gods and resources of the jurisdiction. It deserves specid note that PBF
adminigrators often hire contractors to perform alarge number of these functions.

Three mgor options for generd PBF adminidraion have been proposed, and ae in use
internationdly:

utility adminigration,
government adminidration through regiond or central governmenta agencies, and
use of an independent, non-governmenta organization to administer the PBF.

8.2 Experience Summary

International  experience shows that there is no dngle right answer in sdecting among these
vaious adminidgrative options Effective PBFs have been adminigered through dl of the
adminigrative dructures identified above. That sad, utilities generdly have little past experience
in adminigering renewable energy PBFs, and dgnificant conflicts of interes are possble, s0 as a
practicd matter RE PBFs should generdly be adminigered by ether a government agency or a
non-profit organizetion. Where utilities in the U.S. have adminigered PBF programs, concerns
ove tha administraion have dmog universdly aisen (Wisr e d. 2003). Energy efficiency
PBFs may dso be bet adminigered through government agencies or independent non-profit
organizations, unless utilities have condderable past podtive expeience in adminigering DSV
programs and regulatory disincentives to promote EE can be iminated.
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Experience in the U.S. provides examples of each of these adminidraive dructures. As noted in
Table 1, ealier, 3 of the RE PBF funds are administered by eectric utilities, 10 by government
agendes and 2 by nonHprofit organizaions. Of the EE PBF funds in the US, 11 ae
adminigered by dectric utiliies, 7 by government agencdies, and 3 by non-profit organizations.
The gengd trend, however, is to move away from utility adminidration especdly as dectricity
markets are restructured. Nonetheless, utility adminigration of PBF funds is far more common in
EE than RE, in large part because of the higtoric role utilities have played in EE invesments.

Outsgde of the U.S, dl three forms of adminidration have aso been used, sometimes with more
than one adminidraive dructure beng used within a dngle country. Utilities in Brazil, grid
companies in Denmark, and retall suppliers in the UK and in New South Wdes dl use ratepayer
funds or company revenues to reach EE gods In the Netherlands, serious questions were raised
about the spending of the PBF by didribution companies (Singerland 1997); in paticular, there
was a concern that funds were being used to largely build the utilities image, and were not being
usd as efectively as they could have been in building markets for EE. Now some adminidraive
responshbilities have been assgned to a government agency, Novem (Netherlands Agency for
Energy and the Environment). Other countries usng government entities to adminiser PBFs
include Norway, where the government crested a new, sSngle-purpose government agency,
Enova, to adminiger the PBF and other EE funds, Thaland's Energy Consarvation Promotion
Program, and the UK under its NFFO program. In Begium, each of the three federd regions
chooses its own method to adminider the “Rationd Use of Energy” funds Two of Begium's
regions use a government minisry. The third, Handers, crested VIREG, which is governed by
representatives of both the government and the energy sector.  Independent, non-utility, non
government, dngle-purpose entities have been edablished in some countries to support EE and
RE activities, such as Mexico's Fund for Saving Electric Energy (FIDE). Some, like the Energy
Savings Trug in the UK and SEDA in New South Waes, Audrdia, are funded with government
revenues. Others, like the Danish Electricity Savings Trus and the UK’'s Carbon Trud, use
tariffs'taxes on dectricity to support EE programs.

Regadless of the adminigrative dructure that is ultimady chosen, Harington and Murray
(2003) note that successful deployment of PBFs requires three fundamenta cornerstones:

Clarity of dated purpose a every leve (from overarching gods to individud program desgn
and evauation metrics). Clarity begins with the policy reasons for pursuing EE and RE found
in the enabling legidation or regulation.

Consistency of the policy, over time. EE and RE programs take time to implement. Frequent
changes to the gods, program desgns or commitment to the programs will do ham to
implementation results. EE and RE PBFs reguire ongoing political support.

Consensus of key dakeholders, as to gods and dructure, as wel as program design. At a
minimum, key dakeholders include the regulators policymekers, utiliies and RE and EE
savice providers. The broader the consensus on program design, the more successful the
PBF islikey to be, and the more ressant it will be to dimination.



8.3 Advantages and Disadvantages of Different Administrative Structures®?!

There is n0 one best solution to the adminigraion of a PBF, and the rdative drengths and
weeknesses of each option require tradeoffs that can only be assessed by decisonrmakers in ech
nation. Some of the mgor tradeoffs among dternative inditutiond and governance options for
adminigration of publidy funded EE and RE programs are discussed beow, pulled in large part
from Eto et d. (1998). Based on interretiond experiences to date, we organize our discusson
aound three generic options (1) utlity adminidraion with regulatory oversght, (2)
adminigration by a government agency, and (3) adminidration by an exiging or new daewide
or regiond independent inditution. These options reflect the broad categories of gpproaches
usd 0 fa intendiondly, dthough many vaiants and hybrids ae possble  Plesse note,
however, that dthough dal independent adminidraiors reviewed for this pgper ae not-for-profit
inditutions, there is no known reason to exdude the posshility of a for-profit inditution with
gopropriate oversght. Vermont was open to contracting with a for-profit corporation to serve as
its Energy Efficdency Utility.  Although a not-for-profit won the contract, it has received
sgnificant financid performance incentives that might be atractive to a for-profit organization.

Criteria tha may be useful for policymakers to condder when sdecting among these
adminigretive options include compatibility with broader public policy gods and utility indusry
dructure, accountability and overdght, and adminidrative effectiveness. These criteria, which
are amended from those offered by Eto e d. (1998) and Blumgein et d. (2003), are simmarized
in more detall in the table below.

1 This section reproduces, in significant part, sections of text from Eto et al. (1998). Other reports were utilized that
discuss administration options and issues, including Didden and D’ haesel eer (2003), Harrington and Murray (2003),
and Blumstein et al. (2003).



Table 2. Factorsto Consder in Choosng Among Administration Optionsfor PBFs

Criteria Examples of Possible Objectives

Competibility with Broader ~ »  Supports EE and RE market transformation goals
Public Palicy Gods » Fosters provision of EE services by competitive market
» Makes best use of existing EE and RE expertise and resources of
utilities, EE and RE service providers, and governmental agencies
e If maket transformation is a goal, administrator must have
comprehensive knowledge of EE and RE markets, and be very
flexible in program design and contracting practices
» Ability to achieve economies of scale and scope — because EE
markets are often regional or national ones, administrators should
be ableto cover a broad market area

Accountability and » Avoids conflicts of interest between those who alocate and those
Oversight who receive public funds
* Provides for public oversight necessary to assure accountability for
responsible and effective expenditure of public funds
* Minimizes regulatory or adminigtrative procedures that might
hamper relationship between service providers and customers
» Aligns administrator's financia interests and incentives with desired
public outcomes

Administrator Effectiveness ¢ Provides opportunities for input and feedback from stakeholders,

market participants, experts, and customers

» Does not impose significant avoidable or unnecessary transaction
costs on service providers

e Promotes minimization of al costs including administrative,
regulatory, evauation, marketing, and customer decision

* Able to adapt quickly and flexibly to changing circumstances,
including changing policy goas

» Attracts highly qudified administrative and technica personnel

Option #1. Utilities Administer EE and RE Programs

Description:  In this option, the utility adminigers EE andlor RE adtivities, providing generd
adminigration, progran design, overdght of implementaion (dgnificant dements of which
could be contracted out to private firms), evauation, and cost recovery subject to regulatory
overdght. The utility submits an ovedl plan with proposad progran desgns and budgets.
Budgets and use of PBF funds are reviewed and gpproved by the utility regulatory body. Utility
management  designs individud programs and is regponsble for overdl program  management
and adminidration. Typicdly, utility plans reflect input from mgor stakeholders

One mugt keep in mind the didinctions between a verticdly integrated utility and a digtribution
only utility when conddering this option. When utilities are veticdly integrated in a treditiond
reguated monopoly environment, the utilites may be given an incative to promote EE
programs that are more economicd than avoided generdion, trangmisson and didribution codts.
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They may dso have DSV shareholder incentives or other rewards for EE results. A digribution
only utility, on the other hend, is likdy to have no EE incetives tied to avoided cods
Didribution utilities administering EE programs are generdly only responding to a regulatory or
legidaive mandate, though they may have incentives and/or pendties tied to program results.
While important differences do exist between these two types of utilities, however, most utilities
of both types have higoricdly had ther revenues tied to dectricity sdes, providing a powerful
disncentive for EE activities.

Pros. Proponents of utility adminidration of EE and RE programs argue that the approach has
been successful in some dates and with certain utilities, particulaly snce the advent of DSM
shareholder incentives in some countries.  Those utilities have developed dgnificant expertise in
adminigering EE programs, in paticular, so new inditutiond arangements in these cases may
not meke sense, paticulaly where date policymakers have determined that public-benefits funds
are likdy to be avalable only during a short trandtional period (which we do not recommend, as
discussed in Chepter 5). Some utilities in some countries have track records that show their
drengths as program adminigrators even if the policy gods for energy efficiency have changed
from resource acquidtion to maket trandormation. These drengths include name recognition
among cusomeas, dout with manufacturers and trade dlies, acknowledged technicd expertise
on energy use lack of direct financid interest in promoting particular energy-efficiency products
or sarvices, access to dealed information on cusomer energy-use patterns, ad a sysem for
billing cusomers.  One of the dtractive features of continued reliance on utilities for these
activities (in jurisdictions in which utilities have played a centrd higoric role in EE) is tha
accountability and oversght mechaniams ae wdl edablished. There ae dso sometimes wdl-
developed mechanisms for input and feedback from key dakeholders through collaborative
working or advisory groups.

Cons. There are dso many opponents to utility adminidration. These opponents argue that ®me
utilities have had little past experience with EE or RE. Where they do have experience they have
often done a poor job. Many utilities are no longer interesed or well-suited to adminiser EE or
RE ativities given new policy objectives or have intaests that are fundamentaly incompetible
with these objectives in a resructured industry. For example, if the EE policy objectives move
from resource acquigtion toward cregtion of a vibrant, private-sector energy-efficiency services
industry, market participants will have great difficulty percaving tha a regulaed utility can
dispense funds in a competitively neutrd manner if the utility has a retall energy service dfiliate
that operates in the locd savice teritory. Perhaps most importantly, utilities often have
sgnificant incentives to increese sdes thus the utiliies finanda or busness interests may not
be well digned with the desred outcomes of raepayer-funded energy-efficiency programs (this
point has been made persuasvey in the U.S. and Europe). EE and RE messures that would be
cost-effective for society as a whole often do not meet the codt-effectiveness tests of utilities, or
even of cetan regulators.  Opponents of utility adminidration aso argue that utilities higoric
adminigrative and organizationd drengths in EE program adminigration may be redundant and
not paticulaly rdevant because energy-efficiency services markets are not defined by service
territories. Subgtantid  coordination and adminidrative  benefits could result from moving to
regiond or nationa adminidraion of programs Fndly, worldwide, utilites do not have the
same breadth and depth of experience in adminigering RE programs, so aty advantages of
having utilities administer RE funds are not nearly as clear asthey are for EE.



Option #2: Government Agency Administers EE and RE Programs

Description:  In this option, an exising, expanded, or new government agency or minisry (eg.,
government energy office, regula@ory commisson, generd sarvices adminigration, economic
devdopment agency, or housng and socid sarvices agency) adminigers publidy funded EE and
RE programs.

Pros.  Proponents of this goproach ague that nationd or regiond adminigration provides
economies of scae and scope and can minimize costs. A government agency may be less likdy
to be percaved by maket paticipants as having conflicts of interest.  Government agencies
sometimes have ggnificant rdevant experience and can dispense funds through competitive
slidtaions. Government agencies often use contrectors to implement EE and RE programs,
which can support the devdopment of competent ESCOs.  In theory, government agencies have
wedl-developed processes to ensure input and accountability for use of public funds  Snge
purpose government agencies, such as Enova or the Danish Electricity Savings Trust have the
advantage of a clear, focused, digned misson.

Cons. Opponents caution that there are problems associated with utilizing a government agency.
Worldwide, government agencies often do not have experience adminigering the full scope of
activities needed under PBF-funded EE and RE programs.  Public employment many not pay
enough or offer enough opportunity to atract the best and the brightet daff.  Government
procurement and civil service procedures may not be flexible enough, and may pose bariers to
the timely acquidtion of resources, contractors, and daff. A government agency’s dteff, budget
and misson ae subject to politicadl pressures Funds or staff may be Sphoned off to support
efforts bearing little reaionship to EE or RE.  The mix of programs funded may be due to
politicd pressure rether than EE and RE god atanment. It can dso be chdlenging to provide
effective incentives to government programs. If the government agency is multi-purpose, dtaff
may have difficulty focusng on the new misson, or ther efforts may be less than optimd due to
other duties Unless utility incentives are digned, the government agency may find itsdf in
competition with an uncooperaive energy supply sector. If the government agency atempts to
conduct al aspects of EE and RE program implementation, it may aso arguably dampen the
development of vibrant, competiive ESCOs.  Many of these disadvantages can be minimized
through the use of competitivdy bid contracts strong government commitment, and clear
enabling legidation. However, these condraints should be consdered serioudly.

Option #3: Rely on an Exigting or Create a New | ndependent | ngtitution

Description:  In this generic option, regiond or nationa policymakers would support an exiding
or creste a new regiond or naiond independent, inditution to adminiser the RE and/or EE PBF.
As mentioned dbove, exiging examples are dl not-for-profit, but a for-profit organizetion has
not been ruled out as a possibility.

Pros.  Proponents argue that this adminidrative approach has a proven track record. During the

past 20 years for example a number of nongovernmentd inditutions have ganed experience
adminigering large-scde energy-efficiency programs in the U.S, the UK, and Denmak. These
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organizetions ae typicdly sngle-purpose, with the potentid to focus dl inditutiond resources
(eg. daff and funds) on clear, noncorflicting gods.  The indegpendent indtitution's service area
can be desgned to mach economies of scde Other potentid advantages of  nonprofit
adminigration of EE and RE programs incdude (1) the organizationd form, dructure, and
misson of nonprofits could be vey compatible with public-policy gods for EE ad RE, (2
market paticipants ae unlikdy to percave conflicts of intere, (3) flexible planning and
competitive procurement processes can be employed, (4) the organizetion may be able to dtract
highly moativated, skilled technicd and adminidraive deff rdaivey rapidy, and (5) incentives
can be designed to meet or exceed EE and RE gods.

Cons. This option, however, ds0 has some ggnificant chdlenges  Frd, the credtion of a
successful, trusted new inditution hinges on a broady shared consensus regarding misson,
objectives, funding sources, and agppropriate organizationd form and governance.  Significant
politicd will, commitment, and viSon are required from many paties in order to work out the
many issues tha aise in cresting a new organization, or dgnificantly enlarging the scope and
reponshilities of an exiding inditution. Success is certainly not guaranteed.  Second, the issues
associated with accountability and oversight of public funds and governance are particularly
dgnificant.  The enabling legidaion, charter, contract, and/lor memorandum of undersanding
must be dear. The role of dl paties (government, Board of Directors, fiscd agents, other
dakeholders) should be wel defined.  Mechaniams for amending gods, funding, responshilities,
incentives and other important issues should be speled out. In the beginning, these issues may be
ime- consuming to address. For example, even with knowledgesble daff on loan from the
Northwest Power Planning Council, it took four to sx months of discussons prior to and after
the cregtion of the Northwest Energy Efficiency Alliance for the parties involved to reach
consnsus on adminidration and governance issues (Keating 1998). If exidsing EE or RE
programs ae to be tranderred from utiliies or government agencies to the independent
inditution, there will be trandtion issues Clear protocols on the deals of trander must be
edablished and enforced. Given the high dart-up cods of a new inditution, this option is more
atractive if policymakers in a dae or country have indicated a reatively long-term commitment
to EE and RE (eg., five years or more).

8.3 Summary

In summary, we find tha internationd experience does not lead one to conclude tha certain
adminigrative dructures are dways more effective than others. For renewable energy programs,
however, the vdue of utility adminidration is low, and therefore approprigte adminidraive
options indude a dae agency or an independent, non-profit adminidrator. For PBF programs
that emphasze EE efforts, dl three adminidrative options dessrve some condderation. While
utility adminidgration may have cetan merits srong regulatory oversght of these efforts is
required and digning the utlities finandd interets with EE gods can be chdlenging;
eiminating conflicts of interest is essentid. If the utility has been restructured and disaggregated
into separde  gengaionftransmisson/and  didribution  companies, the vdue of  utility
adminigration decreases even further because integrated supply and demand-dde planning is no
longer possble Governmentd adminigration can diminate these conflicts of interest, but Sate
agencies ae often bureaucratic and inflexible The use of independent organizations as
adminigrators can be effective because the interests of the administrator may be directly digned



with the gods of the program, but the crestion and governance of a new organizaion has its own
chdlenges.

No matter which option is chosen, Blumdein e d (2003) rase an important issue to be
conddered by policymekers.  Will the PBF adminidrator be a “human cgpitd” inditution, made
up of daff with the expertise to implement EE and RE programs? Or will it be primaily a
funding agent, outsourcing programs and therefore supporting the development of private, non
profit and other inditutions proficient in ddivering EE/RE sarvices? This decison requires a
caeful congderation of the capability of exiding resources, short and longterm goas, support
for indtitution building, and other factors.
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9. Administrative Costs and Staffing

Regadless of the adminidraive dructure, the degree of planning, program development,
program implementation, contract management, and program evauation to fully alocae PBFs
requires a full-time gaff dedicated and committed to the management of the PBF. Staff mugt be
deeply experienced with RE and EE markets to ensure that funds are used in the mogt effective
way possble. Appropriate financid resources must be made avalable to this daff to meet the
program adminidration needs. The importance of adequate dtaffing is illusrated by the fact that
the mogt sgnificant chalenge faced by renewable energy PBFs in the U.S, as reveded through a
survey of PBF fund managers, was found to be inadequate dtaffing and daff expertise (Wiser et
d. 2003).

Wingate (2003) summarizes the gaffing needs and adminidrative costs of a number of PBFs for
renewable energy. Harington and Murray (2003), meanwhile, decribe a variety of gaffing and
adminidrative arrangements for EE PBF programs. These examples offer the reader some idea
of the range of adminidrative cods tha can be expected to implement a PBF, dthough the
numbers are very specific to theindividud policies and programs.

Harington and Murray (2003) found it difficult to document exact dgeffing levds and
adminigrative cods for EE PBF programs.  Programs vary widdy in ther use of inditutiond
staff versus contrectors.  For indance, the Vermont EE adminidrator employs about 70 full-time
equivdent gaff (FTES) for a US$13 million program, while the Wisconan adminisrator uses 7
direct FTEs for a US$60 million program. However, the Wisconsn progran rdies primaily on
contractors and sub-contractors to peform many program adminidration and implementation
functions, while the Vermont program uses its own gaff to peform mog functions.  In addition,
it is difficult to compae adminidrative cods as a pecent of budget. Most reported
adminidrative cots do not incdude the cost of oversght, evdudion, incentives or the
adminidrative cods incurred by contractors.  Many reports and evauations by Harrington and
Murray (2003) conduded that pragram results ae a more effective indicator of effective
adminidration than the Sze of the adminigtrative budget itsdlf.

As shown by Harington and Murray (2003) and Wingate (2003), the large range in the types of
activities, dructure, and complexity o public benefits funds in the U.S. and throughout the world
adso credtes a large vaiation in the cogts to administer such funds. Therefore, the reader is urged
to use the numbes shown bdow with caution, and recognize that they may or may not be
directly gpplicable to a PBF in China Table 3 gives a range of public bendfits funds for RE and
shows the daffing leveds and adminigdraive cods of the funds  Table 4 describes the
adminigrative cogts and staffing of several EE programs supported by PBFs.



Table 3. Summary of a Adminigrative Costsfor a Sdect Number of RE PBFs

u.S.
State

Amount of
RE Fund per
Year (US$)

Description of Programs Funded

# of Full
Time
Employees
(40 hrs/wk)

% of Fund
Spent on
Admin.

UK

$190 M in 1999

Non-Fossil Fuel Obligation tenders for
renewable energy

Five competitive tendersfor grid -
connected RE projects over 8 years

75-261 tenders awarded for each
bidding process

9

<1%($1.2
million/year)

CA

$135M

Tendering process for new renewables

Production incentivefor existing
renewables

Rebate program for small scale
distributed resources

Customer rebate for renewable
purchases

RE education

13-15

2-3%

NY

$14M

Small scale renewable support

Whol esale large scale renewabl e support
Green marketing/customer education
Market mechanismsresearch and analysis

7-10

™

OR

$102M

Wind data collection assistance

Grid-tied RE incentives for wind, solar,
biomass, geothermal

Open-ended solicitation for financial
assistance related to renewable energy
projects

Market and resource potential anaysis

24

20%

MA

IL

$26 M

$M

Green building program (Distributed PV
and energy efficiency)

Premium power (fuel cell support program)

Wind devel opment support program

RE grant program for large scale RE

Rebate program for small scaleDG

20-25

2%

.02%*

* Administrative costs do not come out of the fund, so technically this number is zero. The .02% is an estimate of the proportion

of the costs of managing the fund relative to the total fund.
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Table4. Summary of Adminigrative Costs and Staffing for several EE PBFs

State Approx. Amount of EE | % of Fund Spent on Administration* and Staffing Levels
Funding Per Year (US$)
cT $37 million 1.6% reported by utilities. Adminidretive costs may not
exceed 5%. Utility staff and contractor numbers not
avalable.
IL $3million 1 full time equivdent (FTE)
ME $17 million 4-8%, not to exceed $1.3 million
4.5 FTE + contractors
MA $117 million T%; varies by utility from 3-19%
14 part-time consultants, utility staff and subcontractors
MN $63 million Programs must be “ cost-effective’
NJ $30 million 6% reported by utilities
30 FTE utility gaff + consultants and contractors
NY** $139 million Adminigtrative costs may not exceed 7%
110 FTE + conaultants and contractors
OR** $5-50 million 4-3%
20 FTE + contrectors
VT $13 million 70 FTE + contractors
WI** $62 million 10-13% indudes marketing, evaudtion, IT conaulting
7 FTE at state agency + contractors and consultants
UK 160+million pounds 21% for adminidrative and marketing costs before retall
competition; anticipate lower adminigrative costs now

* Reported costs do not generally include the costs of government oversight, planning, analysis, marketing, evaluation activities,
incentives, consultants or advisory committees.

In generd, adminidrative coss increase in relaion to the number of specific programs a fund
runs and the complexity of those prograns. The number of dlocations a fund makes can dso
increase adminidrative costs. For example, the adminigrative costs of a PBF that is used to buy-
down many smdl-scde RE projects would probably be higher than a fund used to support one or
two lage gridtied renewable projects Smilaly, funds that adminiger one program, for
example, a grid-tied RE production incentive, have fewer costs than funds that try to adminiger a
vaiety of subsdy programs.

More genedly, funds that edablish dear funding guiddines, gpplication procedures and
evdudion mechanisms upfront will require fewer daff and adminidrative expenditure than a
fund that intends to flexibly dter its spending over time lllinois, for example has limited the
amount of management needed for its RE PBF by edablishing dear funding guiddines up front.
The Bonneville Power Adminigration’'s C&RD program and the UK’s Energy Efficiency
Commitment support EE messures with pre-determined  cogt-effectiveness  vaues. Their
adminigrative costs and daffing needs are rdativdy low.  Other funds such as Massachusetts
(RE) and the New York State Energy Research and Devdopment Authority (NYSERDA) in
New York (RE and EE), have atempted to remain flexible enough to respond to market needs by
upplementing certain programméic aress, reducing others, or even completdly changing course
if need be. To effectivdy implement such a flexible and responsve gpproach requires a higher
level of saff expertise and alarger Saff Sze.
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Ancther factor to be conddered is economies of scde Smadl funds have fewer economies of
scde than very lage funds, and therefore the proportion of the fund that is spent on
adminidrative codts tends to be lager with smdl funds For example the smdles utility in
Massachusatts  EE program reported spending 19% of funds on adminigration, while the largest
utility spent dose to 3%.

In condusion, it should be dear tha effectivdy adminigering EE and RE programs with PBFs is
a labor-intengve process that requires adequate funding and daffing levels. Though the specific
daffing levds and funding necessty for adminidration depends on the programs being
desgned, the dtaffing/contractor baance and the sze of the overdl fund, on a percentage basis a
minimum of 510% of funds may need to be dedicated to cover adminidrative cods



10. Management and Monitoring of the Fund

An underlying assumption to the establishment of a PBF is that investment in energy efficency
and renewable energy contributes to the public good in a variety of ways through reduced
pollution, incressed productivity, reduced energy cods, increesed comfort and security, and other
societd gods discussed in Chepter 3. However, reeching these gods requires efficent and
effective use of the PBF. This in turn requires the effective use of stakeholder and technical
input, objective and trangparent oversght mechanisms, and dear accountability reationships and
messures. Moreover, even the best desgned oversght and accountability sysems can be
undermined by alack of regulatory or legidative attention and interest.

Bassd on internationd experience, the needed type and levd of <akeholder input, and
management oversght and accountability, will vary depending upon the naure of the PBF
adminigraior (see Chepter 8). Bdow we discuss management and monitoring needs for PBFs
adminigtered by (1) utilities, (2) government agencies, and (3) independent organizations.

10.1 Utility Administrator

When utilities adminiger EE and RE programs oversght is especidly crucid given what ae
often inherent conflicts of interes in such utility adminigration. In generd, utlities tha
adminiger EE and RE programs are directly accountable to the eectricity regulatory commisson
in ther jurigdiction, or another government minisry. Oversght of dl PBF program aspects
gengdly occurs through the legd, trangparent proceedings of the regulatory body. Through thet
regulatory process, members of the public and other dakeholder groups can provide input to the
utility's gods plans budges, evdudion drategies, and incentive mechanigms  Utility-run
programs will generdly benefit from the upfront involvement of Strong advisory committees
representing most  dekeholders (eg. resdentid, commecid and indudrid cusomers, low-
income interests, trade associaions, and environmental advocates) or from forma  collaborative
rlaionships with dakeholders, government agencies, and other  utilities Utility PBF
adminigraiors should typicaly receive technica input from both in-house and externa experts.
The movement of funds into and out of the utility programs should be regulally reviewed by
independent  auditors.  Because utilities financid interests are often not fully digned with EE
andlor RE gods mog utility adminidraiors will dso have specific financid incentives and/or
pendties tied to peformance milestones or outcomes associated with their adminigration of EE
and RE programs. Program results are typicaly reported and evauated on aregular basis.

As decribed previoudy, many US daes have years of experience with utility adminigtration of
EE programs (generdly known as demand sde management, or DSM, programs). States such as
Cdifornia, Connecticut, New Jersey, Massachusetts and Minnesota have recent experience with
PBFs usng mog aspects of the oversght modd described above (See Harrington and Murray
2003 for a detailed description of mogt of these Sates.)

There are examples of Imilar oversght/accountability models outsde of the U.S. as well. These
arejus afew examples



Brazl: In Brazl, utilites adminigering EE programs ae accounteble to the Nationd
Agency for Electricd Energy (ANEEL), the nationd eectricity regulator. ANEEL defines
the EE priorities and gods, and approves the utiliies annud plans  The utilities receve
technicd assgance in devdoping plans from PROCEL, Brazil's federd energy consarvation
agency. PROCEL dso certifies the adequacy of the implemented programs.

Denmark: In Denmak the govenment edablished the Energy Supervisory Boad
oecificdly to oversee the actions of the utilities and grid companies that use PBF funds for
EE/RE “public commitments”

United Kingdom: Under the Energy Effidency Commitment program, a nationd minidry,
the Depatment of the Environment, Food and Rurd Affars (Defra), sets the overdl targets
and program policy. The retal dectricity and gas suppliers are accountable to the Office of
Gas and Electricity Makets (Ofgem), the nationd regulatory body. Ofgem determines eech
upplier’'s gods, usng objective criteria edtablished by Defra  Ofgem provides technica
assisance to the suppliers through a technicd manua. Ofgem uses some outsde contractors
to assg with overdght and evduaion. The Energy Savings Trus, a non-profit energy
efficency organization supported by government revenues, has provided technica assgtance
to Ofgem and wuppli'ss  The Nationa Audit Office and outsde contractors have
independently verified results Because the suppliers financid interets are not necessarily
adways digned with the gods of the palicy, Ofgem can fine non-compliant suppliers

10.2 Government Agency Administrator

Govenment agencies that adminiger PBF programs ae typicdly accounteble to another
governmenta agency andlor the legidaive body.  Gods budgets and polices should be
edablished in a legidative or regulatory forum with opportunities for public input.  Program
accountability is often drengthened by an independent, engaged advisory group representing
dakeholdears.  Technicd input is provided by expet in-house daff, staff from other agencies,
andlor outdde consultants  An independent financid audit is often conducted. Program results
are reported and independently evaluated on a regular bass.  Since the gods of a government
adminigrator should not conflict with the PBF gods there ae not necessaily any specific
incentives or pendties that ae tied to peformance. However, achievement of performance
milestones or Smilar measures is often required for program and budget survival.

A lage number of dates in the U.S have experience with government adminidration of PBF
prograns.  There ae vaying levds of complexity in ther adminigraive dructure and the
resulting oversght and accountsbility mechanisms  In Ohio and lllinois, for example the date
legidatures edablished very gpecific gods for the use of rdaivdy smdl funds, and dso
specified in detal the types of measures avalable for funding. As a reault, the date agencies
adminigering the funds have very little flexibility, and there is little need for further input.
Auditing program results and the flow of financesisfairly routine.

New York, on the other hand, has a farly complex progran with a variety of checks and
bdances in its sygdem. The program adminigtrator, NYSERDA, is directly accountsble to the
date regulaory agency, the PSC, through a Memorandum of Undergtanding agresment regarding



the PBF program. However, it is dso accountable to its own Board of Directors, and ultimatey
to the dae legidaure and the Governor. The PSC edablishes overdl program policies and
priorities, incdluding budget priorities. However, tha leaves NYSERDA with congdeable
flexibility in egablishing programs and program gods. An Advisory Group mede up of mgor
dakeholders (including representatives of the dectricity generators and suppliers, the energy
svices sector, the indudrid, resdentid, commercid, research, low-income and environmentd
communities, and the legidaiure) peforms two functions The Advisory Group provides input
to NYSERDA and dso sarves an overdght role as it ultimaey certifies evauation results to the
PSC. Ancther date agency serves a key function. The Department of Public Service provides
technicad guidance and planning support to NYSERDA, and monitors program  progress and
evduation for the PSC. The usud dae financid auditing procedures apply. NYSERDA reports
results to the PSC on an annud bass, and contracts for independent evdudtion of itsdf and most

programs.

Wisconsn is another date with a fairly complex program. It differs from New York in ssverd
ways, incduding that the program adminigrator, the Depatment of Adminigration (DOA), is
accountable to the legidaiure and Governor, not the regulatory agency. However, through
compeitive bids, the DOA contracts dmost dl dements of progran adminigraion and
implementation out to nonprofit organizations. As a result, the DOA might be perceived as
performing more oversght functions then adminigrative functions. The DOA does have an
avisory councll, and mus provide for an independent audit and report to the legidature
annually.

Outsde the U.S, Enova in Norway, Novem in the Netherlands, and the DTl in the UK (under
the NFFO) ae internationd examples of government entities that provide adminidrative sarvices
for PBF prograns. All are accounteble to rdaed minidries, and through them, to legidaive
bodies.

10.3 Independent Institution Administrator

Since independent PBF adminidrators are often rdaively new entities, created specificdly to
run the PBF programs, ther atendant sysems for oversght and accountability often have to be
cregted “from scratch.” In mogst cases the organization itsdf is accountable to the dectricity
regulatory agency or to a government minidry through a contractud relationship that detals
reponghbility for ovesght and accountability mechanisms Independent  adminidrators
genadly have a Boad of Directors with fiducdary and legd responghilities for management of
the organization. The daff is accountable to the Board. Government gaff usudly provide
overdght. Advisory councdls provide dekeholder input.  Technicd input is generdly obtained
from daff, appropriate government agencies and contracted consultants.  The adminidtrator’s
contrect, or subsequent agreements, detal peformance milesones, auditing  procedures,
reporting and evaduaion expectations, and terms for contract renewd. At least one independent
PBF adminigrator (Vermont's) does receive financid incentives for exemplary performance.  In
generd, however, independent PBF adminidrators are sngle-focus organizations with perhgos
littte nead for financid incentives to dign their gods with the gods of the PBF. These sngle
purpose organizations rdy on excdlent peformance to mantan the good will of the regulatory
agency, legidaure and stakeholders, which is necessary for survival.



In the U.S, the Energy Trust of Oregon and Efficiency Vemont (among others) follow the
model described above.  The detals of accountebility and oversght in those two dtate programs
are ddaled in Harington and Murray (2003). The Electricity Savings Trugt in Denmark and the
Carbon Trugt in the UK are smilar. These two independent PBF administrators were cregted by
legidation with a focused misson digned with policy gods They each have an independent
Board of Directors and are accountable to their respective legidatures.  Neither organization
gopears to have an advisory council separate from its board, but the Cabon Trust gathers
sakeholder input from public strategy workshops.  The board of the Electricity Savings Trugt is
composed of consumer and utility representatives, as wel as experts in energy savings and
€CoNOMICS.

10.4 Performance Incentives

As dluded to above when discussng utility adminigration of PBF funds financid performance
incentives may be usad to hold adminigrators accountable to PBF gods. These are paticularly
important when the adminidrator has conflicting gods, such as when utility adminigrators lose
revenues when EE or RE gods ae met. According to Didden and D’haesdlesr (2003) if private
utility adminigrators do not have financid performance incentives, governments have only a few
less-effective  drategies, such as mandated obligaions or license reguirements dong  with
pendties or fines to produce postive results These concens ae discussed more fully in

Chapter 13.
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11. Program Evaluation

Energy efficency and renewable energy PBF programs represent sgnificant investments of
financid, human, and materid resources. Policymakers and dakeholders want the most effective
use of these resources. Program evaduation before, during, and after program interventions is the
process used to obtan the information needed by decison mekers to ensure that program
resources are wdl targeted, and to dso defend the PBF when it is under political atack or
review. The issues in evadudaing EE or RE PBF programs do not differ gregtly from those
evduding EE or RE programs funded in any other way. As a result, a great ded of rdevant
experience has been gained in evauating decades of utility DSV programs in the U.S, and to a
lesser extent, recent EE PBF and RE programs.  In this chapter we describe useful program
evauation concepts and experiences, drawing heavily on the work of experienced consultants in
this fidd. While mogt of the examples and text come from EE evduation expeience the
conclusions of this chapter rae equaly wel to RE programs.

11.1 Why do ProgramEvaluation?

When financid resources are invested in RE and EE programs, policymakers want to know
ahead of time wha they can expect from the investment. As the programn gets underway, they
want to know about progress. After some time has passed, they want to know what the results
are and whether changes need to be made. Program eva uation should address these concerns.

Some of the pecific questions that arise in evauating EE and RE PBF programs are:
Is the program achieving its overarching gods?
What energy savings, energy production, and non-energy benefits are due to the program?
What are the program costs?
Is the program cost-effective?
Isthe market being impacted or transformed?
Can program performance or adminigtrator performance be improved?
What incentives, if any, are due?
How are the technologies supported by the PBF performing?
How are the PBF benfits distributed among customer sectors?
What remaining potentid exigs for EE and RE impects?

In addition to answering thee quedions wael-done evdudion can be hdpful in & lesst two
other ways  Firde, when there ae changes in the people who hold postions as regulators,
legidators, other policymakers and dakeholders, regular evaduation reporting can educate the
new-comers to the EE and RE potentid, and the gods, concens, and successes of the PBF
programs.  Second, when PBF programs with long-term gods are vulnerable to governments
with short-term concerns, evauation is very important in communiceting the bendfits of the PBF
to policymakersin order to defend the PBF program in the face of palitical attacks.

It is, however, possble to over-do evaduation. Policymakers need to kegp in mind what
decisons need to be made and wha levd of informetion is truly needed to make those



decisons. If the evduation process is too detaled, it can take years and use resources better
oent on programs. Results need to be timdy, and the financid and human resources devoted to
evauation need to be reasonable.

Evdudion budges have often not been extensvey documented. Some activiies may be
conducted and paid for outsde the bounds of the PBF program (eg., €fficiency potentiad sudies,
utility-regulation activities).  However, recent, farly thorough evduaion activities for the New
York and Massachusetts PBF funds were on the order of 2% of tota PBF program funds.

11.2 The Evaluation Process

Internationaly, program evauation is often desgned as an integrd pat of EE and RE programs
right from the dart, not after the fact. Policymakers, PBF fund adminidtrators, specific program
managers, trade dlies, consumers and other stakeholders have different informationa needs that
need to be kept in mind as evauation programs are designed. In generd, however, evduaion is
ontgoing during three didinct time periods. The information gathered and the techniques used
vary with these time periods, dthough there will be some overlgp (see Table 5).

Table5'?: The Program Evaluation Process

Stage of Program | Results Possible I nfor mation/T echniques
I mplementation
Before Predicted savings Engineering estimates
Expected cogt-effectiveness Tracking systems
Predicted non-energy benefits Best practice and other previous studies
Market assessments Efficdency and RE potentid sudies
Avoided cost estimates
rveys
During Process evaudion Surveys
Market evdugtion Stevidts
Improved estimates Spot or short-term metering
Verified savings Prdiminary hilling andyds
Sdes data sudies
Accounting audits
After Messures savings Billing andyss
Goal/impect evduation Longitudind gudies
Performance incentive Multiple methods
determination Metering, sdlestracking
Non-energy benefit measurements

12 Thistable, and other information in this chapter, uses and amends the work of N. Hall and L. Megdal (see, for
example, http://www.calmac.org/eventss CALMAC_April29_Workshop_Minutes.doc), J. Raab and J. Schlegel (see,
for example, workshop for the Public Utilities Commission of Ohio, 1993) and other consultants to PBF programs,
as described in various workshop presentations, annual reports, task force minutes and other consultant reports.
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11.3 Evaluation Issues

Evduaion will be mog meaningful to policymakers and other parties if severa issues are clearly
stled ahead of time. Perhgps most importantly, the goals of the program must be clear. The
data tracked and processes evaduated will differ depending on whether the gods ae energy
sving or generaion, pesk load reduction or generdtion, emissons reduction, increesng
didributed generation, and so on. In addition, a basdine must be agreed upon: what is expected
to hgppen if there is no program? Although this may be modified as time goes on, it is difficult
to gauge program results without some consensus as to likely scenarios without intervention.

Evduaion mechanians dso need to be transparent, timey, and reasonably easy to use
Evduaion results ae most vadudble if they are avaldble in time for policymakers to make
decisons about budgets, program re-direction, process changes and findizaion.  Planning
horizons may need to be lengthened, or evauation timdines shortened, to reach a practicd
bdance. Many dates and countries have developed sandardized reporting formats and technicd
manuals to improve the efficiency of some portions of the process.

If evaudion results are going to be truly useful to decison mekers a dl leves, the process must
dso be ressonably unbiased, balanced, fair and free of conflicts of interest. Although this
god will never be pefectly redized, internationd EE and RE PBF programs often use externd
advisory groups, technicd expet pands government agencies, and thirdparty consultants or
veifies to come dose In this process, it is hdpful to define the roles of program
adminigrators, managers, and evauators clearly.

Decison makers need to decide upon messures of success, to know what to evaduae and how
results relate to gods. Some measures of success may invoke little controversy such as market
penetration, number of participants, or actud energy savings (EE) or energy production (RE).
Many cdculations and their rdaionship to program results will involve uncertanty, however,
uch as avoided cods, measure life, persgence of savings, emisson reductions, etc. Cos-
effectiveness of EE programs is dso an important messure, but dso one tha can be
controversd.  Interndtiondly most PBF programs use some varidion of the Totad Resource Cogt
test. Program, cugtomer, and utility costs are compared to lifetime savings and avoided cods.
Non-energy bendfits (eg. economic, environmentd) are often incuded. The éements included
or omitted from the chosen cost-effectiveness test(s) will impact what programs are implemented
because they pass initid screening decisons.  They will adso affect what programs gppear
successful at the end.

11.4 Some International Experiences with Evaluation

The Bonneville Power Adminigration (BPA), in the US Northwest, uses two different evaudtion
proceses for two separate programs, each with different gods.  One program gives BPA
cusomers a discounted dectricity rate provided that the resulting funds are used for certan EE
or RE measures. The Regiond Technicd Forum, composed of technicd experts, BPA enginears,
utility gaff and conaultants, hdped BPA devedop a manud and software describing “deemed EE
and RE measures’ or procedures for cusom messures that meet Smple energy payback rules for
cos-effectiveness.  This dage of evaudion gives BPA customers guidance about what EE or RE



messures to pursue. The paticipants report their accomplishments annudly, with a find
reconciliation after five years. The manud and tracking and reporting software give technicd
messure and evauation guidance to participants and dlows the BPA to track EE achievement.
Certified energy auditors ingpect and verify EE and RE measures to ensure tha they ae in
compliance with technicd specifications. In a different EE program, BPA contracts for energy
savings with individud cusomers. Hidorica data and technica expertise are used to agree upon
abasdine. The contract includes a detailed, transparent verification process.

Intidly in Brazl, the EE PBF progran had no reguirement for independent verification of
results.  Programs were conddered a success if the financid benefits to the utility of the saved
energy pad for the funds invested. Recently technicd experts have been working with ANEEL
(the nationad regulatory agency) and PROCEL (the nationd energy efficiency agency) to develop
new measurement, verification, and eva uation processes.

In New South Wales, Audtralia, the government has set very dear gods for the Greenhouse Gas
Abatement Scheme for the date as a whole, as wdl as for each participant. Technicd experts
have assged the government in deveoping a technicd manud and other ads based on
enginearing sudies, best practices and other dudies, to guide participants in ther choice of cos-
effective measures.  Paticipants provide benchmark datements a leest annualy. The program
adminigrator uses third party venifiers to audit and verify program compliance and results. The
importance of evaudion was shown when unsatisfactory results of previous programs were used
to judify new legidation in 2002, which cregted this program.

In New York, the PBF gods are established by the regulatory body. These have changed over the
lifetime of the PBF programs, the evaudaion program has been amended accordingly. During
the firda phase of evauation, progran streening and predictionss, NYSERDA (the program
adminigrator) uses Technicd Advisory Pands  These incdude outsde technicd experts as wdl
as daff from the Depatment of Public Service (DPS). Evduation metrics and performance
meesurements are included in program design. The DPS daff, consultants and the Advisory
Group dl provide evdudion guidance and add to the perceived famess and baance of
NYSERDA’s evduation processs NYSERDA uses dmogt continuous evdudion to reved
opportunities to improve programs and processess NYSERDA has to file detalled evduation
reports biannudly with the utility regulatory body (the pblic service commisson, or PSC), ad
files many interim reports.  NYSERDA primarily uses the Totad Resource Cost test to determine
cost-effectiveness of EE programs.  NYSERDA uses third party contractors to evauate its own
peformance.  Ultimatdy, the Advisory Group is supposed to independently certify evauation
results to the PSC.

In the UK, dear gods for EE programs derive from the Climaie Change Progranmme. Two EE
prograns pad for with ratepayer funds are the Energy Efficiency Commitment (focused on
resdentid customers) and the Enhanced Capitd Allowance Scheme (focused on commercid and
indudrid cusomers). In both cases for the fird phese of evdudion the UK uses technicd
expats dudies, and previous experience to determine qudifying messures or technology, and to
determine the impact of these measures on program gods.  The government regulator, Ofgem,
uses daff and contractors to collect data on the actud results achieved by the Energy Efficiency
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Commitment. An expanded Totd Resource Cogt tedt, incuding economic, socd and
envirormenta gainsis used to determine cost effectiveness.

California has been a world leader in the evduation of EE programs. Its Standard Practice
Manud, and Daabase for Energy Effidency Resources, as wdl as protocols, guiddines and
handbooks for evduating DSM programs, are well known. Presently dtate agencies, consultants
and utility daff cooperate to conduct thorough evduations of PBF programs.  However,
Cdifornia is moving to improve its energy program evauation practices through the Satewide
Evduation Framework Project. Regulators, technicd expets and other dakeholders are
involved in this subgtantid re-thinking of evduation. For an extendve discusson of the issues
rased by this process see the 4/28/03 minutes of the Cdifornia Measurement Advisory Coundl
(CALMAC) Public Workshop on the Satewide Evdudaion Framework Proect a
http:/Amww.camac.org/events CALMAC_April_29 Workshop Minutes.doc
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12. Effectiveness of PBF Programs

Public benefits funds for RE and EE, where they have been goplied consgently and
thoughtfully, have begun to have sgnificant effects on building RE and EE makets, as wel as
reeching other gods such as saving energy, reducing pesk load, and increesing the diversty of
environmentdly-friendly supply. Bdow we review some of these experiences, and discuss some
of the mogt important lessons learned. We do not describe the effectiveness or results of
individua PBFs in ddal; thee deals ae bet undersood by reviewing detalled documentation
from each individud PBF program.

Ore undelying lesson should be emphasized up-front: while PBFs have now demondrated some
ggnificant successes, a PBF is unlikdy to be the most important mechanism for achieving
donificat RE and EE invesments. For EE, minimum ggpliance and building energy efficiency
dandards are likdy to be the least-cos method of achieving Sgnificant savings. For RE, feedin
tariffs and renewables portfolio dandards may ultimatdy be more important in driving large-
scde renewable energy developments. It may therefore be useful to congder a PBF as a key
complementary policy that can have dgnificantly beneficd effects, especidly when usad in
combination with other public policies and efforts.

12.1 Review of Early Lessons Learned

Before discussng the effectiveness of EE and RE PBF programs individudly, however, it is
ussful to review some of the mogt ggnificant overarching lessons from PBF experience, as
discussed in Wisr e d. (2002), Wiser et d. (2003), York and Kushler (2003), and Harington
and Murray (2003):

PBF Funds Are Continuoudy Learning from Experience Perhgos the mogt obvious
observaion from experience with PBFs is tha a large number of innovative renewable
energy and energy efficiency programs have dready been developed by these funds. It is dso
evident that PBF fund adminidrators are learning from their own experiences, and the
experiences of others, and that program designs are therefore in congtant flux.

No Single Program “Solution” |s Apparent: The renewable energy market is a diverse and
complex one, with a variey of technologies and gpplications vying for market share These
divese technologies and makets have driven different juridictions to desgn an equaly
diverse set of programs, eech using incentives that are targeted to specific renewable energy
markets and gpplications. Moreover, even among the policy gpproaches used to target
individua technologies and gpplications, frequently no sngle program dands out as optimd.
This may in pat be due to limited experience with different program options This
experience suggests tha multiple program desgns, careful use of professond judgment, and
a willingness to experiment with a variety of program options will be keys to the success of a
renewable energy PBF fund. Although the results of a specific energy efficiency program
may be dightly more predictable than a renewable energy program, the optimd mix of
energy efficiency programs for a given jurisdiction is often not immediady gpparent, ather.
The unique efficiency opportunities, PBF resources, and priorities of a jurisdiction will result
in a congantly evolving st of energy efficiency program portfolios.
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Programmatic Goals Should Drive Program Desgns Expeience with PBF funds
illustrates the need to tie program design and fund dlocation to the more fundamentd
misson, gods, and objectives of the fund. With dearly aticulated misson daements gods,
and objectives for example it may be esder to sdect among the multiple options for
supporting photovoltaic markets. Smilarly, dlocation of funds across cusomer sectors (eg.,
indugrid vs  andl commercd), technology types (eg, wind vs. PV), and incenttive
dructures (eg., grants vs loans) must be driven by an initid st of goals and objectives.
Clealy aticulated gods may dso ease the task of edablishing approprigie metrics to
messure a fund' s success.

Discretion and Flexibility in Program Design Can Enhance Success. PBF fund managers
ae continuing to experiment with new program desgns and innovations, and knowledge of
how best to support renewable energy and energy efficiency markets is rapidly being gained.
To cgpitdize on this learning process, flexible program desgns and ample use of discretion
by fund managers in dedgning programs and sdecting projects gopear to be essentid.
Seeking input (and buy-in) from outsde advisory groups and dekeholders can be vitd to this
process.

Long-term Funding Uncertainty Can Severdly Limit the Effectiveness of a PBF Fund:
Thisissueis discussed in Chapter 5, and is not further discussed here.

Markets for Smaller, Distributed Projects Have Proven Harder to Build: Customer-
Sted, didributed renewable projects have typicdly required fa more aggressve funding
levdls on a per-kWh bass than larger-scde RE projects. U.S. dates and different countries
continue to experiment with a variety of program types to enhance the success of ther efforts
towards customer-gted inddlations.

Working Closdy with Utilities Can Prove Critical to RE Fund Success: Electric utilities
and competitive dectricity suppliers play a ggnificant role in the renewable energy market.
Utilities will generdly retan responghility for the interconnection of customer-Sted
renewable generation regardless of dectric indusry dructure. Utilities and other eectricity
suppliers will dso reman the primary purchasers of renewable dectricity through longterm,
power purchase agreements. Experience described bdow shows that the success of
renewable energy PBFs will be drongly influenced by the willingness of utiliies and
compdtitive dectricdty supplier's to 9gn  long-teem  power purchase agreements  with
renewable energy projects.

12.2 Effectiveness of Renewable Energy PBF Programs

A lage vaiety of prograns have been implemented through PBF mechanisms, but experience
with renewable energy PBFs and rdaed mechaniams are not described in comprehensve detall
here. Ingead, this section summarizes key impacts and lessons learned in four aress. (1) support
for large-scde RE projects, (2) support for RE didributed generation, especidly PV, (3) indudry
upport activities, and (4) more generd |essons gpplicable to developing countries.

Support for Large-Scale Renewable Energy Projects
Some of the mogt vishle successes — and falures — of PBF programs have come from the

devdopment of largescde RE projects PBF programs have supported utility-scae renewable



energy projects in a variety of ways. We describe many (but not dl) of these efforts below.™ For
additiond informaion on US experience, see Bolinger and Wisyr (2002b), Wiser & d. (2002),
and a number of case dudies a http://eetd.|bl.gov/ealems/cases. For additiond information on
the UK NFFO (and a corallary palicy in Irdand), see Mitchdl (2000) and Wiser (2002).

Capital Grants Mogt common in ealy programs (often funded by generd government
revenue) was to use up-front capitd grants to support wind, biomass, geothermd, and other
technologies. These programs did in fact have some success in initidly launching renewable
enagy makets For example programs in Denmark hdped to launch the wind indudtry in
that country, and efforts in Sweden and other countries have dso shown some success (see
Hass 2000 for some additiond detals on thee programs). Despite some podtive
experiences, however, it has become increesngly unpopular to use such capitd subsdies
(there are some examples, however, eg., lllinois and Minnesota in the U.S). The principd
reason for this is tha up-front capitd grants do not offer as srong an incentive for project
performance as other production-based incentive mechanisms. On the other hand, it deserves
note that there is one mgor disadvantage with production-based incentives, and a corollary
advantage for up-front capitd grants productionbased incentives require surety  that
incentive funds will be avalable for the entire duretion of the production payment.
Himingion of the productionbased incentive (or even the risk of dimindion) due to
political forces, budget cutbacks, or other reasons can devastate a production-based incentive
program. Such is not as obvioudy the case with upfront cepitd awards, which are a least
certan once they have been pad. The bottom line is that for developers, capitd grants
provide a more sable and certain revenue stream than do production-based incentives.

Fixed Production Incentives. Recognizing the poor incentive properties of cgpitd grants
ome countries indead turned to fixed production incentives These programs offer a fixed
incentive, denominated in $¥MWh, which is additiond to dectricity sdes revenue and is
provided for a known duration to ether dl digible renewable energy projects or to projects
that are prescreened by the adminigtrator (perhaps up to a cap in funding levels). These
programs have been used in Denmark (funded by centrd government revenue), Germany for
CHP funding, the Nethelands (funded through an dectricity surcharge), and Minnesota
(funded with generd government revenue and through dectricity rates). In some ways, this
gpproach is a hybrid of a PBF and a feedrin taiff. Because it contans some of the key
benefits of a feedin taiff — maket dability and certainty of payment — this approach has
shown dgnificant success where the combination of the production incentive and an
dectricity sdes contract mekes a project profitable However, as noted above, deveopers
must be certain thet the incentive will in fact be available for its entire stated duration.

Auctioned Electricity Contracts: Within the last 10 years a number of countries have
ingeed opted to auction off incentive funds in the hope of encouraging competition and
driving down costs One gpproach to such an auction has been goplied in the UK, and to a
lessy extent in Northern Irdand, Irdand, Scotland, France, Oregon, Cdifornia, and Braxil:
auctioned dectricity contracts, the above-market costs of which are recovered through a PBF.

3/ Note, again, that we do not discuss here the use of PBFsto help fund traditional feed-in tariff systems; while
these systems have arguably been far more successful than the efforts discussed below, they are outside the scope of
this report.



The UK has the mog experience with this gpproach, through the NFFO, and it is therefore
experiencein the UK that is emphasized here, dong with experiencein Irdand.

Until recently, the NFFO was the principd form of support for renewable energy in the UK.

Through this process, between 1990 and 1998, reneweble generators were able to bid for
above-market PPAs in five NFFO auctions intended to result in 1500 MW of dedlared net
cgpacity (DNC) by 2000 (Mitchdl 2000). The UK’s 12 regiond eectric companies were
required to purchase the output of any project in ther region awarded an NFFO contract, and
were refunded the difference between the monthly NFFO price and the market price of power
(the UK power pool price) via a surcharge on dectricity consumption (i.e, a PBF). A dmilar
mechanism has been operating snce 1995 in Irdand and continues to this day (cdled the
AER), with 5 competitive bidding rounds hdd o far.

Thee solictations were “full cost” auctions that asked renewable developers to bid the PPA
price that they would require to come on line. Indead of the date paying this price directly to
the devedopers however, the utilities were required to enter into these PPAs but were
Subsequently reimbursed for any above-market costs that were incurred. Clean energy fund
support was therefore directed to the purchaser of the dectricity — the utilities — rather than to
the project devedoper. Unlike a production incentive (discussed beow), a full cogt auction
diminates the risk of not finding along-term PPA with a credit worthy buyer.

NFFO1 and NFFO2 offered PPAs that expired a the end of 1998, while NFFO3, 4, and 5
offered 15-year contract terms, as has the AER in Irdand. Within each auction there have
been separate “bands’ for different renewable technologies, and in some rounds there have
been sub-bands for smdl wind projects therefore ensuring a more diverse st of winning
bidders. Winning bidders are those that have the lowest PPA bid prices in ther specific band,
and winners are offered PPAs a their bid price.

The gructure of the NFFO and AER dlicitations solved one mgor problem — tha of the
PPA — and aso resulted in degp price reductions over time. For example, the average 15-year
PPA price of winning bidders in NFFO3 was 4.2 pencekWh, while amilar bids in NFFO5
were down to 2.7 pencekWh. The table bdow shows reaults from the five rounds of the
NFFO, which resulted in 880 awarded contracts for 3271 MW of renewables declared net
cgpacity (DNC). Note that prices in NFFO1 and 2 are not directly comparable to NFFO3, 4,
and 5 because PPA lengths were rased from 8 to 15 years. (Results of the AER, not
presented here, show dmilar trends, though the AER competitions have been far smdler in
Sze).

NFFO1 NFFO2 NFFO3 NFFO4 | NFFO5
period of guaranteed contract 1990-1998 | 1991-1998 | 1994-2009 | 1997-2012 | 1998-2013
capacity of winning bids (MW, 152 472 627 843 1177
DNC)
installed capacity (MW, DNC) 145 172 293 156 55
average price (pence/lkWh) 6.5 6.6 4.4 35 2.7

While the basc dructure of the NFFO and AER has merit, and the results of the solicitations
have been widdy lauded as encouraging efficient cost reductions, the NFFO and AER
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proceses have ds0 been drongly criticized. This criticism is based on the observation that
the mgority of winning bidders have been unable to bring ther projects on-line Out of 3271
MW of awarded contracts, only 821 MW has been indaled — a success rate of just 25% <o
fa. AER resllts ae smilar. As described by Mitchdl (2000), the government’s desre to
reduce the average price par kWh for each successve order created tremendous competitive
pressures to lower bid prices. Two specific design features of the NFFO and early rounds of
the AER contributed to what many believe to be a high degree of speculdive bidding:

- No Pendties for Non-Peformance and Lengthy Devdopment Times Bid prices
have been the primay meric by which winning projects ae sdected. With no
pendties gpplied to winning bidders that ae unable to devdop ther projects, and
with up to 5 years to bring one's project on line, generators were encouraged to bid
Speculaively based on assumptions of dedining technology codsin the future.

- Peamitting Hurdes To further increase their chances of securing a contract,
developers naurdly looked to the srongest wind Stes — which in the UK often
coincide with prominent festures of the landscgpe. With no requirements that projects
have permits before bidding into the NFFO and initid rounds of the AER, numerous
projects faced permit denids after winning an NFFO contract.

Though these dements of the NFFO and AER process do not deserve emulation, the concept
of working with or through the utility buyer of renewable dectricity deserves the atention of
other PBF funds. The idea of regula compeitive Solicitations to dlow technologies to
mature and technology bands to ensure resource diversity deserves condderation as wdl. It is
adso usful to note the NFFO's move away from the initid 8-year PPAs to 15-year PPAS in
later rounds, and the consequent reduction in bid prices Learning from the NFFO and AER,
it is ds0 agpparent that pendties for nonpeformance and doser condderation of gting and
permitting issues should be incorporated in competitive bidding processes. These lessons
have goparently been learned in Irdand, where the latest round of the AER required that
projects have permits before they bid, and tha winning bidders mantan a tight schedule for
completion.

Auctioned Production Incentives. In the United Sates, a fourth gpproach has dso been
tried: auctioned production incentives Unlike fixed production incentives in this cae
projects compete to recaive funds (those projects that reguire the lowest production incentive
will win the hid). Unlike auctioned dectricity contracts, meanwhile, under an auctioned
production incentive the proect is assumed to negotiste their own longterm power saes
contract, and bid for production incentives separately. This gpproach to funding large-scale
RE projects has been used most prominently in Cdifornia, Pennsylvania, and New York,
though it has aso seen some experience in New Jersey, Montana, Rhode Idand.

The specific design of the auctions varies by dates but most typicd has been to auction
production incentives of 5-year duration. In aggregate, these U.S. dates over the last severd
years have obligaed gpproximatdy $300 million of PBF funds to support large RE projects
through the use of auctioned production incentives Thee funds have been obligated to
~2000 MW of renewable energy capacity, over 1600 MW of which is wind power. Projects
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have, on average, aked for an equivdent production incentive of 0.7 centskWh over a 5
year production incentive term, though actuad production incentives have varied greatly from
one dae to the next. The most experience exids in Cdifornia, where three auctions of 5
year production incentives have been held. A totd of 1300 MW of renewables have been
obligated ~US$250 million in funds under these three auctions 900 MW of which is wind
power (the remainder being primarily geothermd and landfill ges).

While an impressve amount of funds have been obligaed to an impressve number of
projects, and a low incentive leves, subgtantid success cannot yet be damed. This is
because only approximatdy 400 MW of the 2000 MW has actudly been inddled to date,
and quite a lot of the remaining 1600 MW is not expected to come on line in the near future.
Clearly, auctioned production incentives are not a panacea in dl crcumdances Key lessors
from this experience incdlude:

- Incentives Should Be Linked to a PPA: RE PBF managers often face a “chicken and
egg’ problem when it comes to auctioning production incentives. On the one hand,
these projects require not only PBF-funded incentives but dso a long-term power
purchase agreement (PPA). Without long-term revenue certainty from both sources,
renewable developers are generdly unable to obtain suitable financing to develop
their projects. Because auctioned production incentives are not linked to a power
purchase agreement (PPA), however, bidders in the auction are uncertan on how
much PBF funds they need to make their project economic. This has led to a certan
degree of uncertainty in bidding draegies, and to aggressve — even Speculdive —
bidding. A superior gpproach for China to condder is that of the UK’s NFFO, where
projects bid ther full codt, were promised a PPA, and the PBF was used to cover any
“goove-market” cost associaed with the project. This link to a PPA will generdly
leed to more certainty in results than a pure production incentive auction, as has been
attempted in anumber of US dates.

- Ovely Optimigic Bidding Mug be Contralled: While competitive mechaniams have
many merits, effective desgn of the auction is necessary to ensure that funds are put
to good use. As with the UK NFFO, a certain degree of overly optimidic bidding has
been associaed with US experience with production incentive auctions. If there are
few pendties for opting out of a successful bid, and if developers do not know the
price leved of the PPA that might be obtaned, renewable energy developers have
often bid very low bids into production incentive auctions just to get the bid. If the
incentive bid turns out to be too low to dlow the project to go forward, the developer
was dill aile to keep other competitors from ganing support. While this has resulted
in low production incentive leves many of these projects have subsequently been
uncble to come on ling, holding up scarce PBF funds in the meantime. More recently,
as a result of this concern, date funds have imposed more dgnificant pendties for
projects that fal to meet certan devdopment milestones, and have atempted to sdect
projects not only based on a low production incentive bid, but dso on the likdihood
that the project will be able to obtan a PPA and subsequently achieve commercid
operdtion. A known sthedule of smdler auctions might adso hdp dleviae this
concern.




LowCost Loans: At least one US dae has explored usng low-cost debt as a way of
supporting utility-scde RE projects with PBF funds (Pennsylvania). IREDA, in India, has
adso pioneered the financing of renewable energy projects, and has helped to bring on line
numerous large and smdl renewable energy projects through its revolving loan program
(more than 360 MW of wind done, and a szable amount of smdl hydro as well). Other
countries such as Germany have offered low-cost capitd to renewable energy projects as
well, though not dways financed with PBFs per s While the avalability of finanang
done is unlikdy to be auffident to drive subgantid expandon in RE makes the
combingtion of PBF-funded financing assgance with other policy efforts can be
effective. These programs are especidly vaduable if they hep to leverage private capitd,
assuring that — over time — the private market obtains the comfort necessary to finance
projects directly. Based on this postive experience, the use of PBF funds to provide low-
cost debt to large renewable projects should be conddered in Ching, but only if projects
are able to receive favorable PPAs or have access to other incentive funds to make the
projects profitable.

Support for Distributed Renewable Energy Systems

PBFs have ds0 been extensvey used to support didributed, customer dSted RE sysems,
especidly photovoltaics The most common sysem of support is through cepitd rebates that
lower the up-front cost of PV systems. Such rebates for customer-sted PV and other didributed
renewable energy projects (eg., smdl wind, digesters, etc.) are common because these programs
target a key barier to these RE gpplications — up front cost. Capitd rebate programs of this type
are dso rddively easy to design and implement, and can create quick and tangible results.

Some of the mog ggnificant “buy-down” rebate programs from RE in digributed applications
currently exigt in Jgpan, Cdifornia New Jarsey and a large number of additiond U.S. daes and
Audrdia Other programs in exigence, or once used, incdude those in Audria, Germany, the
Netherlands, and Spain.  Operaing in developed countries, most of these programs focus on
gid-connected markets for RE didributed generation. Those programs that emphasze off-grid
RE inddlations indude efforts in Brazl, India, and Audrdia, many other examples exis of such
programs, often funded in significant part by multilateral and bilaterd ad organizations

Here we focus just on the efforts in the US and Japan, the two largest current rebate programs for
PV. Expeiences in other jurisdictions are rather amilar to tha in Cdifornia and Jgpan, 0
additiond detall on other jurisdictions is not offered here. (For experience from other rebate
programs, see Haas 2003).

Japanese Experience with An Aggressive Rebate Program for PV: Though funded with
centrd government revenue, not through a traditiond PBF, Jgpan has perhaps the longest and
most successful experience with a rebate program for PV. The program, which conssts of
aggressve, yet dedining, incentive levds and (in some locdes) low-interest consumer loans
and a padld education campagn, has achieved Sgnificant success From 1994 through
2001, the program has supported ~300 MW of grid-connected PV cgpacity; the growth in
inddlation rates, from 1.9 MW in 1994 to 115 MW in 2001, is astounding. Incentives began
a gpproximatdy 50% of indaled cods but have snce dropped to 30% or less of indaled



cods. The program funds primarily resdentiad systems, unlike experience in the U.S. where
larger commercid rooftop sysems have dominated. The rebate is adminigered by the New
Energy Foundetion, pat of the Minisry of Economy, Trade, and Industry. As the market has
grown, S0 too have cods declined: an important result for such a program that seeks to create
a sudanable maket over the longterm. The inddled cost of resdentid grid-connected
sysems has reportedly declined from nearly $11U/W in 1995 to less than $7/W in 2001. These
results have, however, come a a cost. In 2001 aone, roughly US$200 million were dlocated

to the PV buy-down program. The Jgpanese government is now beginning to phase out the
incentives. (See Haas 2003 and Bolinger and Wiser 2002¢).

U.S. Experience with Buy-Down Programs Mogt of the US dsae PBF programs have
edablished rebate programs for customer-gted (and typicdly grid-connected) PV, smdl
wind, and even biogas systems. These rebates, a leest for PV, range from US$2/Watt to
USH6/Wait, often cgoped a 5060% of inddled cos. The design detals of each date
program ae somewha unique (in tems of incentive leves inddlaion and equipment
requirements, etc.), but each program intends to hep overcome the firs-cost barrier for PV.
The largest program is in Cdifornia, with dzable programs dso in existence in New Jersey,
[llinois, New York, and other severd other dtates. These programs have been operating for a
maximum of 5 years, and have 0 far supported over 50 MW of PV (not dl of which is yet
inddled). Inddlation rates under these programs were initidly beow expectations but have
continued to increase over time. In aggregate, these programs are having their intended effect
in increesng PV generdtion in grid-connected agpplications. In Cdifornia done, 44 MW of
totd grid-connected PV capacity is currently on ling 35 MW of this has come on line since
2000 under the avaldble incentive programs with growth continuing. Both resdentid and
commercid PV sysems are common, though the greates growth has been for commercid
rooftop PV systems This levd of growth requires subgtantid incentive funds, however, with
Cdifornia currently obligating more than US$100 million each year just for PV sysems and
with incentive levds currently averaging over $4/\Wet. For additiond detals on U.S
expeience, see Bolinger and Wiser (20028), Bolinger and Wisr (2003), Wiser & d. (2002),
and case sudies at http://eetd.Ibl.ealems/cases, etc.

While experience in both Jgoan and the US is pogtive, agan a number have lessons (both
positive and negative) have been learned:

High incentive levels are required to support customer-sted PV: While the cogt of PV
continues to dedine, it remains an expendve technology, requiring subdantia incentives to
sour the market especidly in grid-connected agpplications where less expengve, grid-power is
avalable Initid incentive levels of US$-6/W seem necessary to spur significant sdes in a
deveoped-country context for grid-connected sysems. China is not likey to be an atractive
market for grid connected PV (given its costs), though off-grid and mini-grid markets may be
especidly attractive,

Consder declining incentives over time: While incentives mug initidly be high, incentive
levds for PV should, in theory, decline over time, hdping to ensure the creation of a sdf-
ugdaning maket over time Assuring tha PV cods decline, however, may require a
udaned, long-term, doable incentive policy that is able to atract manufecturers and
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inddlers to meke dgnificant invesments in a date or country. PV cos reductions should not
be taken for granted.

Complementary policies are essential: Smply offering a rebate program is not sufficient to
grow the market for grid-connected PV. Interconnection barriers must be diminated, net
metering offered, customer education must be built, and complementary loan programs may
help increase the Sze of the potentid market. Where PV markets have redly blossomed (eg.,
Japan, Germany, and now Cdifornig), dl or most of these complementary policies have been
in dace.

Incentives for sysem performance may be necessary. Smdler resdentid PV systems in
paticua have faced some peformance problems. As a result, ssverd US daes are
expaimenting with some leve of peformance based payment (¥kWh raher than $kw),
inddlation traning and cetification programs are being developed, and extended warranties
are beginning to be required. In generd, if incentives are established on a $kW basis, some
type of peformance monitoring sysem should be devdoped. Additiondly, over timeg a
trandtion to productionbased support should be conddered. (It dso deserves note tha the
second largest market for PV worldwide, Germany, has successfully used $kWh payments
in lieu of up-front rebates to drive growth in the PV market).

Targeting “niche” applications: Given the high rdaive cog of grid-connected PV and
other digributed RE sysems some US daes ae emphaszing “niche’ markets for PV:
markets in which the economics of PV, smdl wind, or other renewable distributed generation
ae more favoradble Such makets indude new condruction, agriculturd pumping, remote
telemetry, green buildings, PV asaway to offset T&D needs, etc.

Industry Support Activities:

While the above incentive policies emphasize near-term renewable energy inddlaions, there is
no doubt tha building indudry infragtructure over a longer time period can be essatid,
especidly where limited RE indudry infrastructure currently exigs Though hard to evduae
andyticdly, a number of US daes and countries have found vaue in augmenting project
goecific financid incentives with various programs to increase the capacity of renewable energy
firmsin developing and marketing their products.

Of course, the appropriate scope and type of indudry and infrastructure development will vary
by jurisdiction, but might incdude (1) maket assessments resource dudies, and renewable
resource dte prospecting, (2) low-interest loans and equity financing to renewable energy
manufecturing companies, (3) renewable energy R&D grants, (4) busness development grants,
and (5) customer education on the merits of and applications for renewable energy.

Other Lessons Learned —Multilateral Aid Experience

While not drictly PBF programs experience with multilateral and bilatera donor grants and
incentives offers some lessons that are of relevance to the development of PBF programs. This is
egpecidly the case because many of the RE programs discussed above were implemented in a
developed country context, while bilaed and multilaera ad programs emphasize deveoping
countries and the unique inditutions and needs of those markets.

Some of the key lessons from this experience ae described in Matinot (2001, 2002), and
Martinot et d. (2000, 2002), and can be extrapolated to include:
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Affordability is a key barier to rurd household use of RE; while grants can hdp dleviae
this barrier, building an infragtructure for credit (i.e, low cost loans) should dso be explored.
Programs should not be condrained by requiring systems to be larger than can be afforded by
the target population.

Subsdies can be used to efectivdy increese initid maket volume, locd expetise, user
awareness, technology dandards, and entrepreneurid  activities However, subsdies are
unlikely to leed to sudaindble markets unless they explicitly creste the conditions whereby
they ae no longer needed (i.e, “smat’ <subgdies). Subsdies can undermine private
invesment and busness in new makets and should be gpplied with dtention to private
sector conditions in a paticular maket. Subsdies would idedly be targeted a production,
not investmernt.

Codes, gandards, tedting, and cetification regimes are necessay to ensure that only high
qudity RE equipment is employed Funding mechaniams that promote production-based
rather than investment-based incentives should be preferred.

There is perhaps a greater need to target incentives to off-grid renewable energy applications
that are integrated into “productive’ uses (ether income-generating uses, or socid uses, eg.
water, hedlth, education, agriculture, entrepreneurship).

Renewable energy businesses — especidly in rura areas — often face a high-risk busness
environment. Funds should be targeted to assst RE-based busnesses to build sustainable and
vidble busnesses (through loans technicd assstance, marketing support, market Sudies,
pre-feaghility sudies, and other means).

Devdoping private-sector financing mechanismsis key to large-scade RE development.

For additiond detal on World Bank/GEF experience, the series of reports by Martinot, cited
above, should be consulted.

12.3 Effectiveness of Energy Efficiency PBF Programs

Energy efficency programs funded through utility rates have been proven effective over the last
twenty or more years. In the lagt five years, energy efficiency funding derived from dtatewide or
regiond public benefits funding has proven its practicd vadue as wel (Nadd and Kushler 2000).
We have learned that there is no single correct gpproach to fund desgn, PBF adminidretion or
pecific progran desgn. Every one of the program types outlined in Nadd and Geler (1996),
and described in Chapter 7, is ill used cost-effectively today. In fact, as time has progressed,
progran targets have been refined, new patneddlies have been identified, and many PBF
program eva uations note the synergies of different EE programs supporting eech other.

Energy efficiency programs funded by utility funds or PBFs during the 1990s saved energy @ an
average cod wedl bdow the cost of supplying dectricity.  In fact, a 1998 dudy of sx market
tranformation programs in the U.S. showed savings produced a less than US$0.0/kWh (Nadd
and Latham 1998). Those energy savings provided environmenta benefits by reducing the need
to operate fossl fuetbased power plants. EE programs dso often cut pesk power demand,
posponing codly invetments in new power plants as wel as trangmisson and didribution
sysem upgrades, and helped to improve power sydem rdigbility. While not dl EE programs
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will save energy a a cost as low as US$H0.0LkWh, EE programs have been consstently shown to
provide energy savings a alower cost than conventiond dectricity production options.

Energy efficiency prograns in the U.S. have continued to be effective despite the fact that
funding has not yet rebounded to the leved of the early 1990s predectricity reform. States have
vaied in thar commitment to EE programs.  In 1998, the top spending dates (dedicating e least
1-2% of utility revenues to EE) saved the equivdent of 6% of ther totd dectricity sdes. The
Americen Council for an Energy Efficient Economy (ACEEE) cdculaed that if dl daes and
utilities had achieved this level of savings naiona dectricty consumption in 1998 would have
been reduced by about 200 hillion KWh, nearly four times the actud savings (Nadd and Kushler
2000).

A review of PBF program evduaions and annud reports yieds some generdizations about
program effectiveness. One of these findings is that there are clearly codt-effective EE programs
for every cusomer sector. However, in generd, EE programs focused on the indudrid sector
have proven to be the most cod-effective; these programs often save the most energy fa the
leest cost per kWh. Programs focused on commercid customers often cost a bit more, and smdl
commercid customears ae typicdly hader to involve than lage commercd customers.
Resdentid programs have dso been shown to be cod-effective, but often do not bring the
dramatic results of lage commecid and indudrid programs. Nonethdess, resdentid
paticipaion rates are often higher than smdl commercid participaion. Low-income programs
can dsn be cod-effective, but will generdly require more invesment per kWh of savings than
most other EE programs.  Still, most EE PBF programs target dl customer sectors for reasons of
fairness, for market transformation, and because there are energy efficiency savings to be gained.

Although the U.S. has many years experience with EE programs, there are dill farly smple
program opportunities that could have a large impact. For ingance, Nadd and Kushler (2000)
identified four highly effective EE programs that could significantly reduce pesk demand:

Commissoning (tuning) hedting, ventilation, and ar conditioning (HVAC) and other systems
in exiding large commercid buildings,

Improving the inddldion and mantenance of reddentid and smdl commedd ar
conditioning systems

Purchasng high-efficiency ar conditioning and chiller sygsems when new sysems ae
indaled or old systems are replaced; and

Upgrading lighting syslems in commerad buildings

Together, these four measures have the potentid to reduce pesk US dectricd demand by about
100 GW (more than 10% of 2000 nationd peek demand).

Results from Three U.S. States

Here we briefly discuss reaults from three dates that have used PBF funds to support EE
activities for three to five years. Each of these dtates uses a different adminidrative modd, and
supports a wide-ranging portfolio of EE programs that meiches eech da€s unique opportunities
and priorities. Each date has used independent evaduation to report results related to gods. The
results make it clear that erergy savings and other desred results can be achieved cost-
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effectivdly usng different administrative gructures and program approaches.  The reader dso
gans an goprecidion for the unique priorities of each of these jurisdictions by reviewing the

results they choose to report.

M assachusetts (utility administered EE PBF)

Reallts taken from 2001 Energy Efficiency Activities in Massachusetts, published by the
Divison of Energy Resources, summer 2003 at http://mwww.gtate ma.us/doer/pub _info/ee01.pdf

Massachusetts spent US$1:35.1 million in PBF funds on EE in 2001
EE PBF fund = 2.4% of dectric rates (gpproximetely)
60% of funds were spent on retrofit programs for dl customer sectors. Funds used primaily

for rebates.

24% of funds were spent on logt opportunity/new condruction programs. Funds used for
rebates and to influence standard building practices as well as codes and sandards.

11% of funds were spent on regiona market transformation activities

4% of funds were spent on educationd activities

Totd Expected Lifetime Energy Savings 4571 GwWh

Tota Paticipant Annud Energy Savings 28 million

Tota Participant Measure Lifetime Energy Savings $332 million
Average Cogt for Conserved Energy $0.04/kWh
Average Retail Cost of Electricity $0.097/kWh
Estimated savings due to pesk demand reduction $36 million

New Jobs crested 1841

Disposable Income from Net Employment $66 million
Edtimated:

NOX Emissons Avoided: Annud/Lifetime 791/7190 tons
SOX Emissons Avoided: Annud/Lifetime 1,581/10,029 tons
CO2 Emissions Avoided: Annud/Lifetime 280,100/2,231,400 tons
Benefit: Cogt Ratio >21

Massachusetts Program Result Issues

- Funds were spent equitably across cusomer sectors (low-income, resdentid, commercid
and indudtrid).

Low-income customers do not participate a as high arate as other resdentid customers.

Smdl commercd and indudtrid customers paticipate less than hoped for, despite potentid
energy/cost savings and program efforts to target these customers. One identified problem is
that these customers lack energy management resources.

Large commercid and indudtria customers paticipate & a high rate, which was expected due
to the high rate of savingsthey achieve.

The PBF program increased its competitive procurement of servicesto 83% of totd services.
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New York (NYSERDA isthe state agency PBF administrator)
Reaults taken from New York Energy $mart Program Evaluation and Satus Report May 2003,
published by NY SERDA at http:/mww.nyserda.org/shcadvisorymay 2003.pdf

Thisreport provides an exhaudtive discussion of the evauation of dozens of programs.

New Y ork's PBF program reports the following dlocation of funds over its 8-year budget period:

38.1% Business and Indudtrid

17.7% Resdentiad

12.8% Low-income Energy Affordability

22.6% Research and Devel opment, including Renewable Energy deployment

Remander: Adminidration, Evduation, Environmenta Protection

Mog of NYSERDA's programs ae compditivdy bid through Requets for Proposds or
Program Opportunity Notices. NYSERDA has cod-effectivdly used dl the program types
mentioned in Chepter 7:

audits and technica assstance,

consumer education,

professond training,

financing options (loans, aggregation),

financid incentives (rebates and others),

recycling/replacing gppliances,

performance contracting,

load management,

direct ingdlation, and

many market transformation activities.

New York Progran Reault Issues Maket trandformation is an important objective of the
NYSERDA progran. NYSERDA's evduation shows that the PBF program is resulting in a
higher market share of energy efficient appliances, lighting, new housng and other technologies.
Process evauation showed a high level of participant satisfaction.

NYSERDA usss frequent measurement and evaudtion to finetune program offerings. The
commercid new condruction program exhaugted its initid budget quickly due to high leves of
cusomer paticipaion. NYSERDA therefore dlocated more funds to the program. Standard
performance contracting and premium effidency motors programs, on the other hand, were
undersubscribed at first. These programs are dill offered, but NYSERDA has refined the targets

of the programs.
The following table quantifies the most recent results of NYSERDA's PBF program, as they

rdae to the overdl gods of enegy saving, demand reduction, economic deveopment and
environmenta improvement.

75



Table 5-2. Estimated Energy, Environmental, and Economic Benefits of New York Energy

Smart™

Qutcomes from
Installed Measures
Through Year-End

2002

Quicomes Anticipated
From Funds Awarded
Throwgh Year-End 2002

Outcomes and Impacts

Annual Electricity Savings from Energy Efficiency (GWh)

1.570 GWh

G90 CWh

Summer Peak-demand Reduction Potential (MW ™

1,120 MW

590 MW

Peak Load Capacity of Combined Heat and Power Projects™ 44,4 MW 4.8 MW
Annual Energy Generatlon from Renewable Energy (GWh) 1.000 GWh 150 GWh
Annual Natural Gas and Oil Savings (TBtu )" 7 TBtu 3 TBtu

5240 million

102 milllon

Annual Energy Bil Reduction ($ million) - allfuels™

N, 2,280 tons T390 tons

S50, 3,950 tons 1,270 tons

Annual Emission Reductions™
1,834,000 tons

(366,000 cars)

539000 ons

co,
(127,000 cars)

Economic Benefits™ Jobs per Year 7600 jobs 3.200 jobs

$0.011 per KWh without co-funding

ot KWh St $0.044 per KWh with co-funding

$50 per KW without co-fund ing

. m
Cost per KW Reduction §70 per kW with co-funding

U Includes encrey efficiency measures (permanent reductions) and curailable load (callable) reductions.

E Approximately G2%. or G298 MW is from curtailable load.

A Approzimately T2%, or 4856 MW is from curtailable load,

* Represenis on-site generation of electricily.

" Natural gas and ail savings from the Technical Assistance Program.

 Ineludes bill savings from elecricity, natural gas, and oil.

T Emission reducticons are etimated by applying emiwsions factors o (e enery savings expected from the New York Encrgy Smaris
Program. Statewide onnage caps on nitrogen dicide and salfur dioxide emissions freom eleciricity generation sources limit the impact of
reciced electricity use on actual ernissions of these polhtants. However, the reduction in electricty use represents lower emissions controls
costs and reduced need 1o purchase emission allowances. Based on the corrent market price of NOL, allowances, the value of the antid pated
N, reduction of 2,280 tons is $2.8 million. Based on the curent market price of S0; allowanees, the valoe of the anticipated S0; redudion
of 3950 lons is $0.6 million.

" lobs created or retained.

nchides only New York Energy Smart™ programs specilically targeted 1oward improving energy ellicdency and transfonming markets,
with sufficient program experience 1o derive a reliable cost estimate. Low-incorme, R&D, and renewable energy generation programs are
excluded.

9 Includes only New York Energy Smart®™ programs specifically targeted toward procuring peak KW rechictions, incliding both
penmanent reductions and callable demand management) initiatives

Mole: The costs of eleciricity genertion averages between $0.04 and $0.08 per KWh, and between $400 o $500 per KW For a base load and
peaking natural gas-fired electricity generator. These ot estirates excude the cost of transmission and distribution, line lowses, and
metering and billing. and other ancillary services, which could add well in excess of $0.05 to the KWh costs.
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Vermont (Efficiency Vermont is an independent PBF administrator)

Results taken from Power of Efficient Ideas: Efficiency Vermont: Preliminary Report 2002

published by Efficiency Vermont in 2003 &

http:/Amww.efficiencyvermont.conVDOCSEV TExecSummary47.pdf

Efficency Vemont (EVT) dtempts to achieve customer sector and geographic equity with its
programs. Like Massachusetts and New York, dl technologies are targeted, and mogt forms of
program services are utilized. Market transformation and resource acquisition are both gods.

For 2002, the program’s cogts and impacts can be summarized as follows.

Totd costs (participant and EVT) $16.8 million
Lifetime energy savings (2002 efforts) 573,649,000 kWh
Tota annud energy savings 39,560,000 kWh
Tota annud participant savings $26,000,000
Cumuldive energy savings 2000-2002 99,248,000 kwWh
Cumulative participant savings 2000-2002 $66,800,000
Average cost for conserved energy $0.029kWh
Average utility wholesde cost of dectricity $0.063kWh
New jobs created 100

NOX emissons avoided 1,300+ tons
SOX emissons avoided 4400+ tons
CO2 emissons avoided 1,000,000+ tons
Business investment rate of return $65%

Vermont Program Result Issues Geogrgphic and cusomer sector equity are important gods for
the Vermont program. Initidly some pats of the dae, and some cusomes (eg. smdl

commercid companies), were underserved.

Efficiency Vermont took a two-pronged gpproach.

It developed a drong network of partnerships throughout the date with design professonds,
builders, contractors and vendors, 0 that services could be provided daewide They dso
targeted campaigns to reach the underrepresented markets  Reaults in 2002 showed that

reasonable equity has been achieved.

International Examples

Results from two additiona countries, Brazil and Denmark, are decribed here.

Brazil (national agency and utilities administer programs)

Results reported in H. Geller et d. Executive Summary of Update on Brazl's National Electricity
Conservation Program (PROCEL), June 1999, published a http:/Aww.aceee.org/pubs/i992.htm

It is difficult to interpret the results of Brazil's energy efficiency programs under that country’s
PBF for many reesons. A mgor difficulty is that supply capacity and dectricity demand issues
caused the recently depated government to implement dectricity raioning. Energy
consumption therefore decreased dramdicdly, but it is difficult to aitribute it to the PBF
programs. However, we can get some sense of EE program results by examining the program in
place jugt prior to the 1% of revenue program. Until recently EletrobrasPROCEL, the nationd



energy utility/conservetion agency, was  regpondble  for eectricity activities.
ElectrobrasPROCEL edimated that its EE activities from 1986-1998 resulted in gpproximatdy
5.3 terawatt-hours per year of savingsin 1998, equivaent to 1.8% of dectricity usein Braxzil.

1986-1998 gpending $260,000,000

1998 savings 53 TWhiyesr

1998 power plant efficiency improvement 14TWh

Avoided condruction 1,560 MW of new capecity

Avoided investments $31 hillion

Benefit: codt ratio for utilities 121

Environmental benefits Avoided need for fossl-fud plants
Source of savings 33% efficiency improvements in gopliances

31% lighting efficiency improvements
13% meter ingdlation

11% motor upgrades

8% indudtrid programs

4% other

Denmark (independent organization and utilities administer PBFs)
Results reported in Energy Efficiency in Denmark June 2003, published by the Danish Energy
Authority a http://Aww.odyssee-indicators.org/Publication/PDF/Denmark r02.pdf

Although this report does not attribute specific energy savings to paticular energy efficiency
programs, it did report on the effectiveness of severd types of programs.

Energy labding: Extremdy effective a increesng choice and sdes of the most energy
effident gopliances, as wdl as consumer dectronics, windows, oil boilers, andl buildings,
and indudtrid dectric motors and ventilation equipment.

Energy management scheme: Subgdized audits of dl lage buildings reveded
opportunities to reduce energy and water use.  Subdantid savings were achieved, but the
program was not as efficient as it could have been because dl buildings had to be audited
every year, even those with little likdihood of savings, and the audit was not dways
competible with the user.

Tax reduction for efficiency agreements. Large consumers received an energy tax
reduction if they committed to energy savings investments with paybacks of less than 4 years
and agreed to implement an energy management plan. Over hdf the energy savings came
from the energy management implementation rather than savings invesments.

Demonstration projectss  Subsdies were avaldble for new processng plants or larger
renovdions to utilize energy-conscious planning and serve as demondration projects On
average, these projects saved 50% compared to conventiond building/renovation.

Danish Program Reault Issues For many years, until the recent change in government, Denmark
used subddiesrebates as the primary tools for achieving energy efficency with its PBF
programs.  The new government intends to move from subsidies to market initigives, and dlow
no increasesto taxes.  Program incentives are likely to change subgtantialy.
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Lessons Learned/Best Practices in EE PBF Programs

The Ameican Councll for an Enegy Effident Economy (ACEEE) recently requested
nominations and conducted a nationd (US) review of EE programs many funded by PBFs to
identify exemplary programs that could be replicated dsewhere (York and Kushler 2003). The
factors conddered to identify high qudity programs were  direct energy savings, maket
trandorming effects good qudity ex post evduation methods innovation, replicability and
quaitative achievements such as paticipaion raes cusome sdisfaction, and stakeholder
support.  Nominated programs addressed the full range of customer sectors, targeted end-uses
and technologies and progran savices. Both resource acquistion and market tranformation
programs were represented.

Although every nominated program was noteworthy and the overdl qudity of programs was
conddered high, gpproximaedy 40 programs were honored as exemplay. The exemplay
programs reported the following results

Annud Cumuldive Peak Demand Tota Cost Cog/kWh
Energy Energy Savings
Savings Savings (1% year)

(to date)
2000 20,000 500 MW $250,000,000 $0.0125
GWh GWh

Yok, Kushler and their pand of experts obsarved the following traits and features in high
qudlity programs (not dl programsinclude dl traits):

“Comprehensve’ gpproaches are being taken in dl cusomer sectors. Services that address
dl sygsems and technologies that function together in a building or process can yidd more
savings a less relative cogt than services focused on only one system or technology.

Cugomized sarvices and cusomer-focused gpproaches ae common.  “One gsze fits aAl”
gpproaches do not meet customer needs in many markets.

Programs sl more than enegy effidency. Achieving energy savings requires providing
other vaues to cutomers. Reddentid customers are interested in the comfort, convenience,
cost savings, superior product performance, and increased home vaue that can come with EE
improvements.  Commecd and indudrid cudomers vadue improved productivity, greeter
reigbility, cot savings for operations and mantenance sarvices improved aesthetics and
comfort.

Some successful programs are tightly focused on a sngle technology or sarvice. Targeting a
sngle end-use technology (eg. lighting, windows, commercid HVAC, compressed ar) can
be very effective.  ACEEE noted that successful programs used a variety of integrated tactics
to promoate the technology.

Program marketing and support sarvices are essentid for program success.  Good marketing
is essntid to achieve high participation rates  Good training and technical assdance are
essentid for the programs to result in high energy savings.
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Financid incentives are ill important and effective dements of successful programs.

Partnerships, dliances and collaboratives that bring together a wide variety of market actors
are keysto achieving sgnificant market impacts.

ENERGY STAR labd has become more widdy recognized as the brand for energy
effidency, which ads program maketing and dgnificantly impacts cusomer purchesng
behavior. (It should be noted that adthough the success of the ENERGY STAR labd is
hdpful, in some goplications ENERGY STAR is not the most enagy effident option and
should not be congdered the best practice.)

Support programs such as research, development and demondration programs and consumer
and professond educaion programs complement the more targeted EE programs. RD&D
programs identify and devdop the next generdetion of EE technologies.  Educatiion and
traning prograns improve the energy use, management and decigon-meking <kills of
consumers and professonds.



13. The Need for Complementary Policies

International experience proves that PBF programs can effectivdly spur energy efficency and
renewable energy markets, but that complementary policies are dso needed to ensure that these
makets flourish. For energy efficdency, such polides might indude (1) building codes and
dandads, (2) appliance efficdency dandads, (3) labding initidives, (4) and regulaory
incentives. For renewable energy, complementary policdes to be conddered incdude (1)
renewables portfolio standards, (2) feed-in taiffs (3) tax incentives, and (4) d<andardized
interconnection policies and power purchase agreements. We do not discuss esch of these
complementary policies here, but we do discuss two of the mogt importat polices (1)
regulatory incentives for regulated utilities that encourage EE, and (2) the need for longterm
power purchase agreements for RE.

13.1 Minimize Utilities’ Financial Disincentive to Pursue Energy Efficiency

In Chepter 10, we mentioned the potentid need for spedific financid performance incentives if
regulaed utilities are to adminiger energy efficiency programs in paticular. Even if utilities are
not sdected to adminiger EE PBFS however, minimizing the utilities financid disncentives to
pursue EE remains critical.

As discussed in Eto @ d. (1998), it is important for policymekers in a redructured eectricity
indudtry to ensure that ratemaking and other regulaory policies do not work a cross purposes to
energy-efficiency policy objectives. Of criticd importance are raemaking incentives for
regulated firms (i.e, transmisson and didribution utilities). Regardless of the ultimate dructurd
or organizationd form that utiliies will teke, regulatory polides will continue to influence
utilities decisons on the expanson of locd didribution systems and investment deciSons in
aupply- and demand-side resources to meet load. The agpproaches taken to regulate the prices
and revenues of thee utilities will have a szable influence on whether these same tilities farly
compare upply and demand gde options  The sngle mogt important factor affecting utilities
willingness to trest demand-Sde resources on an equivdent bass as supply-gde options is
profitability.  Does invesment in demend-dde resources improve or worsen the companies
profitability? The answer to this question depends on how the utilities' rates are set.

Traditiondly, rates ae st 0 as to assure a utility a reasonable opportunity to recover the
reesonable codts it incurs to provide sarvice Desoribed very smply, the regulaory body
edimates (1) what a utility's eectric sdes in a defined period (generdly a year) will be and (2)
what its totd cods to produce those sdes in that period will be. By dividing cct by sdes, the
regulator can determine a smple price per kilowatt-hour.  (This is true for both verticdly
integrated and didribution-only utilities) This method of rate sdting gives companies a very
drong incentive to do two things cut cods and increese sdes  Both actions will lead to
increased profits.  Energy  effidency, however, reduces sdes, and consequently Utilities are
disnclined to invest in it, unless their profits can be assured through some other means.

One method for protecting a utility’s profits from being eroded by the reduction in sdes caused
by energy efficiency is cdled the “net logt revenue’ adjusgment. This accounting mechanism
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treats certan revenues tha a utility would have collected from kilowatt-hour sdes that were
avoided by EE as a cogt to be included in future rates  This method can be effective a reducing
the utility’s disncentive to invest in EE, but it requires accurate esimates of (1) revenues the
utility would have received but, because of the EE, did not and (2) the cogt that the utility would
have incurred if it had made those avoided sdes The difference between the two numbers is the
net logt revenue (it consds of that portion of the rate that covers profits and fixed cods that the
utility cannot avoid through EE in the short run).

Traditiona raemaking methods and accounting adjudments can  be  adminigrativey
burdensome and, in an effort to reduce the time and costs of setting rates, dternative gpproaches,
genericdly referred to as peformance-based regulation (PBR), have been developed. Many
countries that have reformed ther dectricity indudries have experimented with various forms of
PBR, which atempt to mimic the pricing and cos-minimizing discipline of unregulated markets,
for busness activities that reman regulated after redtructuring. However, the predominant form
of PBR, cdled price caps is dmilar to traditiond ratemaking because it provides srong
incentives for regulaed firms to increese sdes, which is a odds with promoting energy
efficiency. This has been a concern raised in a number of countries, including in the U.K., where
digribution utility profits have been tied in large pat to dectricity sdes (Eyre 1998). Revenue
cap goproaches to PBR diminate the incentive to increese sdes while retaining the important
cogt-minimizing incentives inherent in performance-based rates (Comnes et d. 1995).

Although price cgpos and revenue cgps have profoundly different effects on a utility’s behavior,
they certain generd features in common. The following formula can be used to describe ather
structure.

Cap = Capy(I1-x) +-z

The cap (Cax) (capped prices or revenue) equas last year's cap (Cap) times some index(l)
(such as consumer inflation) which broadly gauges growth in codts, less a productivity factor (x),

plus or minus items that are not covered by the PBR (“Z’ factors which typicaly ded with
eventsthat are beyond the utility’ s control but not reflected in the inflation adjustment).

Under ether the price or revenue gpproach, the cagps are typicdly set for a fixed period of time
The cog-cutting incentives for price and revenue caps are identicd. The main difference is, as
previoudy mentioned, that price caps aso encourages increased sdes and hence discourage end
use energy efficiency. Under revenue caps, the incentives to invest in energy efficient range from
neutrd to sgnificant.

Revenue caps make the most sense if one of the gods of the PBR is to encourage end-use energy
efficiency and if cogs in the short run do not vary with sdes volume. Price cgps make the most
sne if end use energy efficiency is not a god and if costs vary with volume With respect to
didribution utilities, the data are farly dear that costs do not vay much with kWh volume
making revenue caps the mos sensble gpproach. (Costs may relae to growth in the number of
cusomers served but not to the growth in éectricity use per cusomer.) The primary difference
between price cgps and revenue caps is the incentive created for demandsde management or
end-use energy efficiency.



Lagtly, we note that it is possble to creste a s&t of financid incentives designed specificdly to
rewad superior peaformance in ddivering energy efficency saervicess  Such  peformance
incentives could be offered under both traditiond ratemeking and PBR schemes. A vaiety of
incentives could be desgned, for example, a higher rate of return on investment or a smdl
payment per kilowat-hour saved. These “bonuses’ would be collected in future rates. It is
criticd that the incentives be carefully desgned and monitored, in order to assure that they
encourage the behavior desired.

13.2 Ensure that RE Projects Can Sell Their Power Under a Long-Term PPA

Experience shows that the success of renewable energy PBF funds will be srongly influenced by
the willingness of utilities and competitive dectricity suppliers to sgn long-term power purchase
agreements with renewable energy projects. In fact, PBF adminidrators often face a “chicken
and egg’ problem when it comes to providing incentives to utility-scale renewable energy
projects. On the one hand, these projects typicaly require not only financa assstance from the
PBF, but dso a longterm power purchase agreement (PPA); in fact, reliable PPAs are the angle
mogt critical requirement of a successful renewable energy policy. On the other hand, RE PBFs
ae often respongble for only one of the two requirements date financid assgtance. The
somewhat limited success of the production incentive auctions in the United States therefore
perhaps comes as little surprise: these incentives were provided without the promise of a PPA.

Clearly, a proper linkage between fund olicitations and long-term PPAs is crucid to success
(Bdinger and Wisyr 2002b). In severd US daes PBF managers have taken limited seps to
bresk this chickenrand-egg problem: (1) use of more regular compditive solictaions (2)
section of projects not only on the bess of low cog bids but dso likdihood of achieving
commercid operations, and (3) more dringent development milestones and pendties for missng
those milestones, providng a more direct incentive for projects to achieve commercid
operations.

Perhgps the most direct gpproach to dleviaing the PPA barier, however, is to organize
competitive solicitations in the way that the UK’s NFFO did: auction PPAS not just production
incentives. Alternatively, PBF funds might be used to hep fund the cogt of a feedin tariff, which
has proven extremey successul in Europe Fndly, policymekers might consder goplying an
RPS in additiond to a PBF, with the RPS assuring that dectricity suppliers will be interested in
purchasng renewable energy. Mogt importantly, when goplying a PBF, policymekers mugt
condder whether there will be willing long-term purchasers for the dectricd output of funded
projects. If there are unlikely to be such willing purchasers, then additiond policy actions will be
required.

Findly, not only the price, but dso the secific teems and conditions of the PPA &ffect the leve
of subddy a project will require  The more contract information a project developer has
avalable a the time the bid proposd is crested the more likdy there will be actud project
implementation of the project bids sdected. Induding standard contract terms and conditions as
well as price as pat of a PBF incentive bid package will likdy result in more accurate bids and a
more effective and successful PBF program.



14. PBF Trends, and Lessons for China

14.1 PBF Trends
Severd key trends in the deve opment and implementation of PBF programs deserve mention:

Frd, some U.S. daes and countries are usng PBFs even without patid or full dectricity
resructuring, due to the recognition that utilities financid incertives are not fully in line
with sodey’s long teem gods Accordingly, while PBFs have mog commonly been
edablished in the trangtion to dectricity reform, increesingly, States and countries ae
developing PBFs outside of the ectricity reform process.

Second, some jurisdictions exempt large energy consumers from PBFs if they enter into
voluntary, but binding, agreements to reech agreedupon RE or EE gods This is usudly
done to sarve a poliicd end — minimizng the politicd oppogtion of lage dectricity
consumer towards a PBF — and is 4ill somewhat uncommon. However, it is an emerging
trend in some jurisdictions.

Third, some US daes and countries are succumbing to short-term financid pressures,
losng gght of the long teem sodetd benefits, and re-gppropriating public benefit funds for
short term budget needs. This disturbing trend is an issue covered in an earlier chepter of this

report.

Fourth, some jurisdictions are moving away from PBF policdes and towards sdting public
benefit gods obligations or reguirements, leting utiliies and other dectricity suppliers meat
these requirements as economicaly as possble, and then passng on the costs of compliance
in raes implictly. For example, in addition to renewable energy PBFs or indead of PBFs,
some dates and countries have set Renewable Portfolio Standards (RPS).  Under an RPS,
dectricity suppliers are generdly required to obtain an increesng percent of dectricity from
renewable sources.

Fndly, some countries in Europe are moving away from PBFs and other drategies to
support EE and RE, and to “environmentd tax reform.” These countries use revenues from
environmenta and/or energy taxes that tax pollution or naturd resource depletion to lower
taxes on vaduable ecoromic activities such as employment or invesment. The governments
may use some of these tax revenues for efficiency investment, renewable energy, or other
public benefits  However, mog of the revenue will be used to cut employers socid security
contributions, or persond income taxes Odengbly the higher taxes will increese incentives
for consumer investment in EE and RE. The god may dso be to change energy consuming
or polluting behavior, or address dimae change  Most countries that have imposed
environmental taxes have dso adopted messures, such as tax exemptions or incentives to
promote new clean energy technologies a the sametime.



14.2 PBF Lessons and Recommendations for China
Repesting the summary from Chapter 1 of this report, our key findings are asfollows

General Findings
PBFs have become increesngly popular internationdly as a way to enhance renewable
enagy and energy efficdency invesments and ddiver important public benefits. Traditiond
PBFs ae pehgps mos commonly used in the United Sates but useful experience dso
derives from Europe, Audtrdia, Japan, Brazil, India, and other countries.
PBFs can provide criticad support for both renewable energy (RE) and energy efficiency (EE)
invesments, and can dso be used to support public interet R&D and provide assstance to
low-income eectricity customers.
PBFs ae paticulaly important to implement in conjunction with reforms in the eectric
utility sector. Without ealy use of a PBF, EE and RE progran momentum may be
dragticaly dowed as dectric reform begins, professond expertise may be disspated, and
timely opportunities are likdly to belog.
In discussing a PBF to policymakers it is easy to focus on the cogt of the policy; while this
canot and should not be avoided, it is equaly criticd to continudly emphesze the important
public benefits of the PBF — it isdl too easy for policymakersto only focus on the cods.
Rdaive to other policy gpproaches, PBFs have certan advantages (1) PBFs can be usd
regardess of the dructure of the dectricity sector, (2) an equitable funding mechanism can
be used to collect the needed revenue, (3) the PBF can be edablished on a regiond or
nationa scde, depending on which is mos gppropriate, (4) there ae multiple possble
sources of funds for a PBF, (5) a PBF offers ggnificant flexibility in how funds are gpplied to
support RE and EE, and (6) the cost of a PBF can be fixed and known in advance.
PBFs dso have catan dissdvantages reldive to other policy gpproaches: (1) the public and
policymakers may be sengtive to the fact that a PBF is sometimes viewed as a new “tax”, (2)
the adminigration and oversght of a PBF can sometimes prove chdlenging, and requires
dgnificant dedication by the government, (3) once a PBF is edtablished, it is dl too easy for
policymakers to lose sght of the benefits of the PBF, and to regad a PBF as a “wefaé€’
program, and (4) once collected, PBFs can and often are subject to politicd atack or re
gopropriction of the funds for other government purposes, sometimes meking it hard to
devdop dable, long-teerm RE and EE markets with PBF funds done (though, it deserves note
that generd government tax revenueis likely to be an even more vulnerable funding terget).
PBFs should be employed in combination with, not in lieu of, other policy approaches
Complementary policdes tha offer long-term power purchase contracts for renewable energy
ae expecidly important, as is ensuring that regulated dectric utilities have agppropriate
financal incentives to encourage energy efficiency.

Fundlng Source, Leve, and Duration
The amount of funds collected for a PBF should depend on the expected use of those funds,
and mus be informed by politicd drcumdances. Nonethdess internationd  experience
suggests a range of funding levels Energy efficiency expenditure in the US has averaged as
much as 25% of real dectricity sdes revenue in some daes while renewable energy
expenditure in the US has averaged as much as 0.75% of retal sdes reverue PBF funding
outsde of the US has often been even higher than these levels. Totad EE and RE PBF funds

85



of 1%-3% of retal sdes revenue ae not uncommon. Even a these levds however,
expaience shows tha dgnificat additiond opportunities exigs for cost-effective EE
investments, and that RE resource potentid is vast. Therefore, in many circumstances it will
make sense to establish a PBF as high as possible, given political redities and pressures.

PBFs may be collected from numerous sources, incduding: (1) through surcharges on end-use
dectricity rates (i.e, a “wires’ or “didribution” charge), or (2) through pollution levies and
fees RE and EE programs may dso be funded through generd government revenue sources.
PBFs from dectricity surcharges and specid funds usng generd tax revenue are the most
common gpproaches usad internationdly. The dability and permanence of a fund might be
increesed if a dedicated source of funds is used, however, suggesting that dectricity rate
aurcharges or pollution levies might be the preferred source of funds. Funds that come from
the centra or provincid government can and have dso been used for renewable energy and
energy efficiency, but the permanence of these funding sources is unclear. Regardless of the
funding mechaniam that is used, funds should be collected in a way that is — idedly —
equitable and nonbypassable (i.e it is not posshle for paticular customers or groups of
customersto avoid paying the feg).

A citicd chdlenge for PBF palides is to ensure the durability of the fund itsdf; longterm
funding sources are essentid in building robust markets for renewable energy and energy
effidency. Funding ddbility for a minimum of 5 years should be sought because markets
take time to build, and programs take time to implement  effectively.

A key concern with PBFs is that ther very exigence can be subject to palitical attack on an
dmog annud bass, leading to ungable, week makets for RE and EE. All efforts should
therefore be made to protect PBF funds from re-gppropriation by the provincd or federd
government to serve other government needs. To defend and protect a PBF, they should (1)
be desgned effectivdy, (2) minimize caryover of funds from one year to the next, (3)
demondrate ther success through independent evauation, (4) use a dedicated charge to
collect funds, (5) be build collaboretively by a wide variety of dtakeholders, ensuring some
leve of politicd support.

Adminigration, Management, and Evaluation
PBFs can and have been effectivdy adminigered in many different ways and by many
different organizations The approprigte adminidrative sSructure for any specific jurisdiction
will depend on inditutiona context, and there are advantages and disadvantages of each
adminigrative gpproach. For RE and EE PBFs, the two mogt attractive adminidrative options
indude housng the PBF in an exiding or new government agency, or dlowing an
independent organization to administer the PBF programs.
Regadless of adminidrative dructure, the degree of planning, program devdopment and
implementation, contract management, and program evauation to effectivdy implement a
PBF requires a full time, dedicated professond daff. Staff must be deeply experienced with
RE and EE markets to ensure that funds are used most effectively. On a percentage basis, it is
not uncommon for 5-10% of PBF funds to be used to cover adminidrative and management
cogis.
Appropriate  oversght and management of PBF adminidraion ae criticd, and different
adminigrative dructures will require different levels and types of governmenta oversght.
Stakeholder support and involvement is an important dement of a successftul PBF  program,
and will help ensure that the PBF has broad and degp support by its congtituents.

86



Programs and drategies should be discussed with and agreed upon by as a wide a stakeholder
group as possble This will hep build support for the PBF and its efforts, and may give the
fund added gability in times of political threst.

Effective and independent evduation of PBF programs is essentid in both defending the very
exigence of the fund, and in identifying ways of improving the programs funded by the PBF.
Successful PBFs internationdly, especidly for EE, generdly place dgnificant emphasis on
independent evauation.

PBFs should be coordinaed on a ndiond, or & a minimum regiond, basas RE and EE
markets are not limited to smdl geographic regions, so coordinated action should be sought.

Strategls and Programs
PBF program drategies planning, and key decisons should be guided by a dear vison and
wdl-defined objectives and gods tha ae agreed upon in advance by a wide variety of
dekeholders. PBF programs should, to the extent possble, build on exising domestic RE and
EE infrastructure and experience.
For RE, PBF progran modeds are determined by the rdaive importance of (1) immediae
RE inddlaions through finencd incentives versus (2) longerterm  industry and
infrastructure development, versus (3) applying PBFs as invesment vehicles. For EE PBFs,
the diffeeent modds for fund gpplication indude “resource acquistion” and “market
transformation” modes.
Avaldble incentive types indude upfront cepitd grants contracts for services up-front
rebates, production incentives low-interet loans, and venture cgpitd  investments.
Regardless of which incentive type is sdected, the mgority of funds didributed by a PBF
should be didributed based on competitive processes, or be avalable to dl dighble
applicants This will hep to avoid the influence of politicd factors in funding decisons, and
reduce any percelved favoritism or impropriety that might exist.
Common RE PBF programs in place internaiondly indude (1) fixed production incentives,
(2) auctioned production incentives or dectricity contrects, (3) cepitd grants or rebates, (4)
information and education programs (5) low-cost consumer loans (6) investment vehides,
(7) infrestructure building grants and contracts for sarvices and (8) reseach and
devdopment efforts. EE programs are often more varied than RE programs, and can target
different technologies, cusomer niches, or market opportunity niches.
The specific programs tha are funded by a PBF will depend on the context of the country
and market in which the PBF is gpplied, and should be informed by an andyss of low-cost
andlor high-vaue renewable energy and energy efficiency opportunities. While there is no
easy way to identify “bet practice’ PBF programs based on internaiond experience, that
experience does offer some important lessons learned. (See Chapter 12 for a summary of
internationa  experience with PBF programs and lessons learned based on that experience
those lessons are not repested here).
Regadless of which prgects and programs are initidly funded by a PBF, PBF funding
should reman suffidently flexible to dlow the adminidrator of the fund to respond to
targeted high-vdue funding opportunities as they aise Ongoing feedback on the operation
of PBF programs should be continuoudy sought in order to make mid-dream adjusments to
program desgns, sarvices and operations. Streamlined contracting processes should be in
place to ensure adminidraive efficiency and avoid being too “bureaucratic.” PBFs should
patner, to the extent possble with utilities busnesses and indusry to achieve grester
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impact. In ddivering programs, PBFs chould teke advantage of exising, experienced
delivery channds.
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Appendix A. Case Studies of PBF Programs

A vaiety of PBF cae dudies exid. During a September 2003 workshop in Beijing, CRS and
RAP provided presentations on the VT EE PBF, the CA RE PBF, and the UK RE PBF (i.e, the
NFFO). For copies of those dides, emal Ryan Wiser (ryanwiser@earthlink.net) or Wang
Wanxing (wxwang@efchina.org).

For case dudies on RE PBF experience in the U.S. (as wdl as the UK NFFO, and the Japan and
Germany PV programs), see:

http://eetd.Ibl.gov/eslEM S/cases/Renewable Energy Case Studies.pdf,

http://eetd.|bl.gov/esl EM Sreports/47705.pdf ,

http://eetd.Ibl.gov/esl EM Sireports/49668.pdf , and

http://eetd.|bl.gov/esl EM Slreports49667.pdf .

For case gudieson U.S. and non-U.S. experience with EE PBFs, see:

http:/Amnww.raponline.org/Pubs/RatePayerFundedEE/RatePayerFundedEEFuUI . pdf
Also see Finamore et d. (2003)

For additiond non-U.S. PBF experience, see the many dcitations provided in the body of this
report.

A. 1. TheVermont Energy Efficiency Utility

Here we briefly summarize experience in the date of Vermont with an EE PBF, in @ticular the
Vemont (USA) energy efficency utility (EEU), which does busness under the name Efficiency
Vermont. The EEU is supported by a public benefits fund (PBF), which is collected through a
volumetric (per KWh) charge on retail dectric sdlesin the state. ™

I. Vermont
Vermont is a smdl, rurd date in the northeest United States It has population of gpproximeately

615,000. Its pesk dectric demand during the winter pesk season is dightly more than 1,000
MW, and its annud dectricity consumption isaround 5.7 million MWh.

[1. The EEU

A. In Summary

Funding Mechanism: PBF with a volumetric charge on retail rates, maximum of $0.0029/kWh
Cregtion: By regulatory order and legidation

Durdion; Indefinite

4This paper is based on information provided in the report, Who Should Deliver Ratepayer Funded Energy
Efficiency?, prepared by the Regulatory Assistance Project, May 2003, which can be found at www.raponline.org.
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Structure The EEU is an independent contractor to the state. It operates under a three-year contract,
which has been renewed for a second three years (through 12/31/05).

Budget: Not to exceed $17.5million/yeer. Presently about $14 million/yesr.
B. Processand Timéline

In January 1999, the Vermont Public Service Board (PSB, the dat€'s utility regulator) concluded
that, under exiging law, it had authority to creste an independent entity to provide end-use
enagy efficiency sarvices, and to fund that entity through the impostion of a public bendfits
sucharge on retail eectric rates.

In the soring of that year, the date legidature passed a law confirming the PSB’s authority to
cregte an energy efficiency utility and to establish a volumetric wire charges to fund Saewide to
fund it. The law set an annud budget limit for statewide programs of $17.5millionyear (approx.
3.3% of Vermont' stota eectric revenues).

On September 30, 1999, the PSB issued an order agoproving an agreement (cdled the
Memorandum of Undersanding, or MOU) signed by the Stat€'s consumer advocate, the eectric
companies, catan busness representatives and  non-profit  environmentd  and  efficiency
advocates. The MOU cdled for the creation of the EEU and defined a set of seven initid “Core
Efficiency Programs’ that the EEU would implement throughout the state. The MOU outlined
the new adminigraive dructure, operationd and fund-handling detalls of the EEU. It rdieved
VT didribution utilities of obligation to ddiver energy efficiency programs. It edablished a
schedule for implementation of the EEU. The MOU <t initid five year budgets for the EEU and
it dso outlined the continuing role and respongihility of the dectric digribution utilities

After a rigorous compdtitive bidding process the PSB chose Vemont Energy Investment
Corporation (VEIC, a norHprofit, independent company) from among Sx competitors to serve as
the EEU contrector. In March 2000, the EEU began operation under the name Efficiency
Vermont.

C. Organization and Adminisgtration

The organiztiond and adminidraive dructure that supports the EEU is somewhat complex.
The reason for it, as the PSB daed in its September 1999 order, ‘is intended to protect not only
the EEU’s independence, but also to assure that its performance is ontinualy and closdy monitored
and that it always has the strongest incentives to operate as efficiently as possible.”

The picture beow destribes graphicdly the rdaionships among the EEU and the vaious
organizations and contractors that support its work. It aso gives the annud revenues (or budgets
of the organizations. The PSB and DPS are government agencies funded by a 0.5% tax on the
revenues of dl regulated companies in the date (dectric, tdecommunications, naturd gas, water,
and cable TV). The budgets of the EEU, Contract Adminigtrator, and Fiscd Agent are dl funded
by the PBF charge on retail dectric sdles.



Vermont Public Service Board: The PSB makes find determinations regarding the EEU's
performance and contract renewd. It edablishes the Energy Efficiency Charge (EEC) annudly.
It issues requests for proposals (RFPs) and hires the EEU contractor, the Contract Adminidrator,
and the Hscd Aget. It goproves EEU plans programs, and mgor budget modifications
annudly. It agppants the Advisory Committee and reports annudly to the legidature on EEC
revenues.

Energy Efficiency Utility. The PSB issued a request for proposas for an EEU contractor, which
could not be an agent of a didribution company. The contract was awarded to the non-profit
company VEIC, Inc. It does budness under the name Efficiency Vermont (EVT). EVT provides
datewide adminidration of the Core Programs and any other “sydemwide’ energy efficiency
programs approved by the PSB. EVT is responsble for program adminidration, design,
marketing, ddivery and implementation under terms of an extensve and dealed contract with
the PSB. EVT has chosen to implement many programs using its own doaff, rather then
subcontracting activities. Saffing levels at EVT are about 70 full-time employees.

Contract Administrator (CA): The PSB issued an RFP and hired an independent contractor. The
CA handles dayto-day EEU contract adminigration responghbilities on behdf of the PSB. The
CA ds0 rexlves digoutes concerning the EEU's performance and refers them to the PSB if
stlement not reached. The CA dso works with the DPS (the consumer advocate) to define and
veify the EEU's compliance with contractud performance indicators. The CA is one person,
who devotes approximately three-quarters of histime per year to the work.

Fiscal Agent (FA): The PSB issued an RFP and hired an independent contractor. The FA's
primary responshility is to receve EEC funds from the digribution utilities and disburse them
upon agoprova by the CA to the EEU, the DPS (for EEU evduation efforts) and other relevant
entities. The FA reports directly to the PSB and provides the PSB with monthly, quarterly, and
annud financid satements and accounting reports.  Funds collected never become funds of the
date (that is, they are not conddered tax revenues). The FA is presently the Nationd Exchange
Carier Asodaion (NECA), a naiondly known organization that aso hendles smilar financid
arrangements in the telecommunications indusry.
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Vermont Department of Public Service (DPS): The DPS sarves as Vermont's consumer advocate
and energy policy office It provides evduatiion of PSB-goproved EEU programs induding
annud verification of savings dams usudly through contracts with independent consultants.
After gpprovd by the CA, the FA re@mburses the DPS for these evduation activities from the
EEC funds. The 2003 budget for Program Evduaion by the DPS is $462,000. The DPS dso
provides dectric industry cost data for use in EEU andyses of program and measure benefits
(cost-benefit andyses). The DPS advises the PSB on economicdly achievable energy efficiency
potentid, and maekes recommendaions on EEU progran changes and budgets. EEU méters
require roughly three full-time employees at the DPS.

Advisory Committeee  The PSB gopoints an advisory committee to the EEU to provide

Subgtantive input on program design, annud redlocation of program funds and other issues. The
Advisory Committee includes representatives from the didribution utilities consumers, the DPS,
and others deemed necessary by the PSB. It medts a least quarterly, typicdly Sx times per yesr,

to provide advice to the EEU. It has no budget or authority. The EEU may adso deveop other
advisory committess itsdlf, e.g., for specific market segments, as needed.

D. Funding M echanisms
Vemont lav s#s a maximum annua budget of $17.5million for the totd EEU, which is

agoproximatdy 3.3% of Vermont's tota dectric revenues The MOU st another limit: during the
first five years the PBF surcharge (caled the “energy efficiency charge” or EEC) cannot exceed



the equivdent of $0.0029/kWh. Funds raised by this charge cover the following expenditures
each year:

The EEU contractor cogts, including performance incentive fees;
DPS evduation cods,

Contract Adminigtrator costs,

Fiscd Agent costs,

Independent audit of the EEC fund; and

and other miscellaneous cogts as determined by the PSB.

E. Rdationship of EEU Programswith Long-Run Resour ce Planning

The EEU has a dtrong asodation with long run resource planning. The didribution utilities
(DUs) in Veamont are required to prepare a least-cost integrated plan (IRP) for provison of
eectricity services every three years The law defines a leest-cogt integrated plan as “a plan for
meseting the public's need for energy services, dafter safety concerns are addressed, a the lowest
presat vaue life cyde cog, induding environmentd and economic cods, through a draegy
combining invesments and expenditures on enagy Supply, trangmisson and digribution
cgpacity, tranamisson and didribution effidency, and comprehensve energy  efficiency
programs.”

According to the MOU, the DUS respongbilities will now indude less-cog trangmisson and
didribution sygsem planning and implementation. As long as the PSB finds that the sysemwide
programs of the EEU are saidying exising datutory and regulatory requirements for energy
efficdency programs, the DUs will only be obligaed to invest in energy efficdency when it can
cos-effectivdly achieve dday or avoidance of trangmisson and digribution invesments If, for
any reason, the PSB finds the EEU dructure or programs inedeguate for medting exising
requirements, the DUs would resume those respongbilities as wll.

According to the MOU, the DUs mugt “maximize coordination among themsdves and with the
EEU for planing inputs and implementation cgpebility.”  The EEU is required to meke
cusomer-ecific data avalable to the DU sarving the customer, for use in DU planning, loed
forecastingg, DSM  program  planning, didributiond equity determinations and other  Spedified
purposes. The MOU anticipates that the EEU will have a role in the implementation of DSM
related to trangmission and didtribution planning.

F. Guidelinesfor Program Effectiveness and Success (upfront)

The overdl scope of work to be accomplished by the EEU was lad out in Attachment A of the
original contract and as modified dightly in the second (2003-2005) contract:™

Achieve the maximum magnitude of societd net benefits while acquiring comprehensve
cost-effective dectric efficiency savings,

5 The contracts of the EEU, CA, and FA can all be downloaded from the PSB’ s website, www.state.vt.us/psb.
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Respond gppropriatdy to markets in order to increase the level of and comprehensveness
of energy efficiency servicesto Vermonters,

Effectively capture potentid "lost opportunity” markets, and

Strive for digributiona equity across customer classes and geographic regions.

As in the origind contract, the second contract sets performancebased standards that the Eeu
must achieve in order to be pad bonuses (performance incentives). The gods include, among
others:

Cumulative annud energy savings® of 117,373MWh;

Committed Electricity Savings Target of 6,200 MWh;

14.834 MW summer pesk reduction*;

Totd Resource Bendfits* of $74.5million (in 2000 dollars);

Double market share of Energy Sar (high efficiency) homes; and
Increased participation of smdl busnessin the EEU’ s programs.

G. Reaults of Program Evaluation

The Report and Recommendations to the Vermont Public Service Board Relating to Vermont's
Energy Efficiency Utility, issued in 2002, describes the results of the independent evauation of
the EEU's programs. The evauation was overseen by the DPS.*®  Efficiency Vermont's Annud
Reports also describe the EEU’ s achievements.!’

The 2001 Annud Report of the EEU indicated that EVT spent $8.5million and participants pad
$5.5million, for a totd of $14million, to achieve dose to 37,000MWh of energy savings in 2001
Over ther lifetime these measures are predicted to result in dose to 545000 MWh of savings
Mesaures ds0 resulted in pesk demand reduction of 42MW in summer and 6.6MW in winter,
2001. The PSB, in an order issued 12/30/02, Sated:

In 2001, energy efficiency was obtaned by the EEU a a cost of 26 cents per kilowatt
hour... udng totd cods for the EEU for that year, including participant and thirdparty
invesments in the cogt of the meesures inddled, of $14,014,124.... The average ddivered
cod of purchased power for Vermont utilities...was 7.3 cents per kWh...the average retall
rate...charged by Vermont eectric utilities for delivered power was 10.6 cents per KWh.

The PSB dso pointed out tha there were far more efficency saving available than the EEU, a
its current budget, could acquire:

The economicdly achievable potentid of energy efficiency in the dae continues to far
exceed ay levd of savings tha could be secured by the activity of the EEU a the budget
levels proposed...Vermont needs to spend three to four times as much money as is currently
devoted to the EEU budget to achieve the potentid energy effidency savings shown in the
DPS Report [the 2002 evaduation].

8 Thisreport is available on the DPS website, www.state.vt.us/psd.
7 Efficiency Vermont’ s website is www.efficiencyvermont.org.
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The PSB dso found tha energy efficiency invesments made by busnesses working with the
EEU produced, on average, “an internd rate of return of 71 percent.”

H. Performancel ncentives

A certain portion of the EEU budget is hedd asde by the PSB for incentive payments to the EEU
for achievement of peformance indicators. The tota amount of potentid incentive payments for
the firg three years wes $795000, or about 2.9% of the contract vdue if 100% of the

performance criteria were met. The maximum performance incentive award for the second three
yearsis $1.28million.

Each peformance indicator has a target, and a threshold below which no incentives are pad.
Each indicator has a predetermined weight as a percent of the tota potentiad award. The contract
defines a documentation and verification process for each performance indicator. Incentive funds
are not paid until after the end of the three-year contract.

|. Program Areas

The EEU adminigers a st of efficiency programs for dl cusomer cdasses Under the contract
renewd, the origind programs were reorganized and re-named, as follows

Business Sector

Business New Congruction (includes multi-family)

Business Exiging Fadlities

Cusgtomer Credit (EEC discounts for customer investments in efficiency)
Commercid and Indudrid Emerging Markets

Resdentia Sector

Resdentidd New Congtruction

Residentiad Exigting Buildings

Energy Efficient Products

Resdentiad Emergng Markets

Details on these programs can be found on the PSB, DPS, and EEU websites.
[11. Resour ces

Vermont Public Service Board
www.satevt.usps/news’EEU info.ntm

Effidency Vermont
www.efficiencyvermont.com

Efficiency Vermont 2001: A Year of Progress and Success, March 2002, available a
www.efficiencyvermont.com/about/annua report2001. paf




Vermont Dept of Public Service
802-828-2811, www.state.vt.us/psd/eg/ee.htm

Regulatory Assistance Project
www.raponline.org
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