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1. A New Model for Sustainable Energy Service Delivery

Energy is a critical part of our modern economyor &ver a century, the energy used to generate
electricity, heat homes and businesses, and poweransportation system has come mostly from
fossil fuels — coal, oil, and natural gas. Thelleimges associated with countries like the United
States and South Korea whose heavy reliance oit fosls have been brought into sharp focus by
concerns over fuel price volatilifydependence on imported energy, peak oil, pollytaond the
climate crisis’

In response to these challenges, cities and saabesd the United States are playing a leadership
role in enacting innovative policies to promote rgyesustainability. These include policies such as
public benefit funds, net metering, green powerketng, and renewable portfolio standards. Even
without strong federal policies targeting climataoge, state and local sustainable energy programs
are projected to result in reductions in carborxidie emissions of nearly 670 million tons by 2010,
and 1.7 billion tons by 202bThese figures are probably conservative sincestand cities are
continually strengthening existing policies. Foraewle, twenty-nine states and the District of
Columbia have passed renewable portfolio standduatsrequire or encourage utilities to derive a
percentage of their electricity from renewable sesf Of these, fifteen states have either enacted
or significantly strengthened their RPS policiesimty the first eight months of 2007Given the
magnitude of the present energy challenges, a ggowiimber of states and cities are seeking even
more aggressive policies in order to fundamentatgr energy demand from the bottom up.

This trend has given rise to the concept ofdghetainable energy utilityyhich was first established
through legislation by the State of Delaware in20@ sustainable energy utility is an independent
and financially self-sufficient entity responsibl®r delivering energy efficiency, energy
conservation, and customer-sited renewable efiéoggnd users. An SEU targets all sectors and

! Between 1998 (when electricity and natural gasglgation were legislated) and 2006, U.S. residémdiectricity
prices increased by 38%, residential natural gaeprby 99%, residential heating oil prices by 20@#d gasoline
prices (regular grade) by 146%. See U.S. Energyrimftion AdministrationShort Term Energy Outlook — Monthly
Prices Available athttp://tonto.eia.doe.gov/steoc_query/app/pricepdge.h

% The most recent report of the IntergovernmentakPan Climate Change indicates evidence in supgfatfinding of
human impact on climate that exceeds a 90% prdbaliandard. See IPCC, (200Tlimate Change 2007: The
Physical Basis — Summary for Policymakefsailable at: http://www.ipcc.ch/SPM2feb07.pdfOver 70% of the
observed warming effect is attributable to fossdlfcombustion.

3 Byrne, J., Hughes, K., Rickerson, W., & Kurdgeldabh¥. (2007). American policy conflict in the geahouse:
Divergent trends in federal, regional, state, avchl green energy and climate change polieyergy Policy35(9),
4555-4573.

% See Database of State Incentives for RenewableEffistency (2007). Available atittp://www.dsireusa.org

> Rickerson, W. (2007). What can the U.S. learn ftbmGerman experience with renewable energy polrggented
at the Capitol Hill Climate Change Lunch Series,sWiagton, DC, August 27 (sponsored by the Germarsivd Fund

of the United States and the Heinrich Boll Fourmiati

® Customer-sited renewables are often called “disteith renewable energy sources” or “distributed netides” — see
the 2005 report by the University of Delaware’s t@efior Energy and Environmental Policy (CEEP)]icy Options to
Supported Distributed ResourcesAvailable at: http://ceep.udel.edu/publications/energysustaiitsfiD05_es
policy options_distributed%20resources%5B1%50D.pdey advantages of customer-sited renewables are:
decongestion of transmission and distribution lirEfowing the postponement or cancellation of lgospgrades;
reduced outage rates; and reductions in energiedetmissions (while new utility-scale renewablergy plants built

to serve expected demand growth can slow the fdtéwe increases in Cfor example), customer-sited renewables
reduce the need for existing plant operation araldathe need for future capacity increases, thedst®ctly lowering
actual emissions).




fuels, including transportation. This is a maj@pdrture from supply-side approaches, and from
traditional demand-side policies, which tend toradd only certain types of fuels (e.g. electricity,

but not heating or transportation), or limited 6sil of end users (e.g. residential but not municipa
consumers).

This report reviews the sustainable energy sema®ery models of several leading jurisdictions
in the United States and compares their structurgtion, and design to that of the sustainable
energy utility concept. The report then examinesgbtential energy and environmental impacts of
a sustainable energy utility if adopted by the otyseoul.



2. Learning form Pioneers in Sustainable Energy Devefament

The states and cities in the Northeast and theAtlattic region of United States are increasingly
playing a leadership role in sustainable energycpalevelopment. During the late 1990s, East
Coast states were among the first in the countrgsiablish renewable portfolio standards and
public benefits funds. These policies have sindéuskd rapidly across the country to both
regulated and deregulated states. To date, twemtystates have established public benefits funds
to support renewable energy, energy efficiency @ntbw-income weatherization. These funds
have supported the majority of the customer-sitestasnable energy service programs around the
country during the last decade.

The structure and governance of each of these fusiss, and this section reviews the design and
management of funds in the states of Massachudéttsnont, and New Jersey to depict this
variety. Each state has greater than five yeaexpérience in offering programs promoting energy
efficiency and/or customer-sited renewable eneEpch state is an acknowledged leader in the
field of sustainable energy developméimportantly, each state has taken a different @gg to
sustainable energy service delivery: Massachusstisoted for its use of utilities to deliver
sustainable energy services; New Jersey has peth@goublic sector approach in which regulatory
and economic development-focused agencies overssairsable energy service delivery, often
using competitive bidding procedures; and Vermaenadcknowledged as the first jurisdiction to
evolve a sustainable energy service delivery sysptamned and organized by a non-profit
corporation employing competitive bidding procedufer implementation of goals set for it by a
public sector regulatory body. Recently, Cambridgassachusetts has taken the Vermont model a
step further in designing a similar approach forniopal use. Because this innovation has just
begun, it cannot be discussed in the same detalileasfforts of the three states. Nonetheless, the
Cambridge Energy Alliance offers an indication oftlfier thinking on sustainable energy service
delivery.

This Section describes the approach taken in theethtates and one locality of United States in
order to capture the organizational and financitgments that make their models work. The
impacts of each model on energy affordability andm@nmental sustainability are documented.

Following the review of these jurisdictions’ effsrtthe sustainable energy utility model and its
implementation in the State of Delaware is examinvgtile also being new, the model learns from
the efforts Massachusetts, New Jersey and Vermmhseeks a more comprehensive energy focus
— addressing all fuels and all end users — whib@gering a financing model that is self-sustaining
without the need to increase utility rates or taxes

" See the following references: Blumstein, Carlake{2005) « Who should administer energy efficiepeggrams?”
Energy Policy33: 1053-1067; CEEP (200@nvironmental policies for a restructured electiycimarket: A survey of
state initiatives http://ceep.udel.edu/publications/energy/repor@P@nergy_restructured_market.p¥EEP (2004)
Transportation strategies to improve air qualityhttp://ceep.udel.edu/publications/sustainabledematnt/
reports/sd_transport_strategies/2004_transportegies.pdf CEEP (2001)Planning for sustainable communities: A
survey of sustainable practices among twelve contiesinin the United Stateshttp://ceep.udel.edu/publications
[sustainabledevelopment/reports/sd_sustainable cmities/2001_sustainable_communities.pdf

3



2.1 Massachusetts — A Utility-led Service Delivery Mbde

Massachusetts was one of the first states to puwlsatricity restructuring in 1997. As part of its
restructuring legislation, the state established $@parate system benefits charges (SBC) on each
kilowatt-hour of electricity sold in the state: orfer energy efficiency and low-income
weatherization, and one to support renewable @tdgtrThe state also established three distinct
governance structures for the energy efficiencyy-ilocome weatherization, and renewable
electricity funds. The experience and design ohesHdhe three programs is reviewed below.

2.1.1Energy Efficiency

Utilities in Massachusetts are responsible for gamathe energy efficiency funds and programs
within their own service territories. This is theost prevalent model of energy efficiency program
management in the US, though some states are mawayg from this model as will be discussed
in more detail below.

The gas and electric utilities in Massachusettehaovided energy efficiency programs to their
customers since 1980. The initial focus of utilgypograms was on maximizing the number of
residential energy audits performed each year.rAdtegram reviews revealed that few residents
were adopting the efficiency measures proposedviatlg the audits, however, the programs were
redesigned in 2000 to attempt to provide greateentives for energy efficient technology

adoption.

The SBC rate supporting the state electric utdiiie 2.5 mills for each kWh. The SBC was first
collected in 1998 and will be reviewed in 2012.c®ir2002, the fund has collected approximately
$124 million annually, and it is projected that &lL billion will be collected during the life of the
program. The SBC funds are used to provide relfatesesidential, commercial, and industrial
electrical efficiency. Electrical utilities are alsesponsible for developing incentives to encoerag
thermal efficiency in residences that use oil heat.

In order to support the energy efficiency progranhishe state natural gas utilities, an energy
conservation charge is included in the natural rgéss. In 2006, the aggregate natural gas utility
program budgets were $25 million. Natural gastig#i provide rebates, grants, and loan programs
to encourage thermal efficiency improvements swcimsulation, high-efficiency boiler installation,
and duct insulation.

2.1.1.1Energy Efficiency Program Structure

The Massachusetts Division of Energy Resources ®Q#ovides oversight and coordination all
the utility programs, while he utilities administiére programs (Figure 2.1). Evaluation and cost-
effectiveness oversight for the programs was thepaesibility of the Department of
Telecommunications and Energy until it ceased tstar April 2007. Its successor organization,
the Department of Public Utilities, is now respdsifor program evaluation. DOER encourages
collaboration between utilities for services off&érand approves individual utility plans, programs,
and budgets. In 2001, the state grouped the rasati@mergy efficiency programs of each utility
under the umbrella of the MassSAVE program. MassBAWhich is administered by DOER, is a
web-based clearinghouse for residential energygieffcy resources. Residential customers enter
their zip codes and heating fuel type and gettafienergy rebates, programs and services they can



take advantage of. Each utility also maintains sspaprograms for commercial and industrial
customers, which are not centrally coordinatedughoMassSAVE.

Div. of Energy Department of Public Utilities
Resources
administers ! |
programmatic oversight evaluation oversight
I |
MassSAVE v

(clearinghouse for
residential customers)

Electric Utilities Gas Utilities
(funded by SBC) (funded through rates)

\administer/
!

EE Programs: audits,
rebates, loans, etc.

Figure 2.1 Total Annual Budget for Affordable Energy Programs in Massachusetts

In order to implement the energy efficiency progsaneach utility also hires private sector
contractors (e.g. ICF International, Conservatienviges Group, Honeywell, etc.) to implement the
programs themselves.

2.1.2Affordable Energ¥yServices

In addition to standard energy efficiency prograMassachusetts also offers a range of assistance
programs to low-income customers. All utilities ¢gand electric) are required to offer rate
discounts for residents at 175% of poverty levebelow. In 2004 this totaled $42.5 million for
both gas and electric. Discounts for customersedragmn 20% to 42% of their bills.

In addition to the rate discounts, utilities alsiep energy efficiency programs to low-income
residents. These programs are funded from an ekechaortion of the efficiency SBC: 0.25 mills

per kWh out of the total 2.5 mill surcharge. In BDQevenues from this surcharge were
approximately $14 million. For gas utilities, a senvation charge is built into the rate, equating t
approximately $7 million in 2005. The total spergdfior gas and electric utilities was $21.2 million
in 2005.

In 2006 Federal Low Income Home Energy Assistarrogfam (LIHEAP) funding totaled $82.76
million, serving 134,756 households. From the LIHEAunding, $8 million is dedicated to

8 In this report, “affordable energy services” refepllectively to low-income energy efficiency, weerization,
renewable energy, and bill assistance programs



HEATWRAP, a heating system repair/replacement @wogrin 2006 Federal Weatherization
Assistance Program (WAP) was funded at $6.94 miflio

Total annual funding for affordable energy prograsi$160.9 million (Figure 2.2). Approximately
134,000 households receive fuel assistance annuatlycing the average household bill by 20%-
42%.

Massachusetts Low Income Programs
Total Annual Funds = $160,000,000

$21,200,000
$42,500,000 $82,760,000
$7,500,000
$6,940,000
ELIHEAP B WAP
O State Supplement for LIHEAP [ Utility Rate Discounts

W Utility LI EE Programs

Figure 2.2 Total Annual Budget for Affordable Energy Programs in Massachusetts

2.1.2.1Structure and Governance

LIHEAP and WAP are administered through the Deparimof Housing and Community
Development’'s Community Services Unit. The serviege delivered by Community Action
Agencies (CAAs)? Residents must be at 200% of the federal povengllor lower to receive
LIHEAP and WAP funding.

Similar to the standard energy efficiency prograths,services offered under the affordable energy
efficiency programs are managed by (and vary bg)itidividual utilities, and include audits, free
weatherization (insulation, air sealing, and heatiystem replacement), lighting retrofits, clock
thermostats, and appliance management.

National Grid’'s Appliance Management Program (AMBR)r example, is only available to

customers located within the utility’'s service temy. The program is administered through the
local CAAs and provides funding for home appliarszeveys, education about energy use of
appliances, and appliance energy efficiency iretialhs. The AMP program is unique in its service

° LIHEAP funds are used to reduce low-income houkishenergy bills and to prevent fuel or electgicshut-off due
to bill non-payment. WAP services improve a hous#kenergy efficiency, thus reducing energy congtiom and
energy expenditures

19 Also known as Community Action Programs, CAAs prieate, non-profit service and advocacy organiratithat
provide services to low-income residents.



delivery model: the service personnel work closehth the homeowner in a co-learning
atmosphere, instead of dictating behaviors or ngakadjustments without informing clients.
National Grid spends about $4.5 million each yeaAMP.

All of the affordable energy services in the staie overseen by the Low-Income Energy
Affordability Network (LEAN), which was created lilge 1997 restructuring legislation. LEAN is a
collaborative organization with representativesalbfaffordable energy agencies in the state, and
works to ensure that all of the services are coateéd, cost-effective, high-quality, convenient] an
accessible. LEAN also negotiates on behalf of loeeme ratepayers in rate cases.

2.1.3 Renewable Energy

The revenues from the state renewable electrid®¢ &re not managed by the individual utilities.
Instead, the revenues are collected as the MassattsiuRenewable Energy Trust, which is
managed by a quasi-public agency called the Massattis Technology Collaborative (MTC). The
MTC is overseen by its own board of directors wiih direct oversight from any other state
agencies. MTC administers its programs throughtgraolicitations, feasibility studies, support for
outreach programs, and other incentive agreements.

The Trust is funded by an SBC of 0.5 mills per k¥gh investor-owned utilities and municipal
utilities that choose to participate, and by prosedrom the renewable portfolio standard’s
alternative compliance payment (ACP). The RPS A@#ch is adjusted for inflation and currently
set at $57.12 per kWh, accounted for $19.6 milliofTrust revenue in 2005.The ACP revenues
are placed in a separate account, and used onhprfgects that maximize the commercial
development of new renewable energy generatioritfeasi During 2003-2006, MTC spent an
average of $48 million annually (Figure 2.3), wharmounts to $7.56 per capita or 0.77% of utility
revenues.

MTC has used the Trust to support over 6.6 megaw@tW) of onsite renewables through

programs such as the Small Renewables Initiative, Gommunity Wind Collaborative, and the

Large Onsite Renewables Initiative, with many maordine to receive these incentives in the
coming years. The Trust also manages several pregtaat promote clean energy economic
development, rather than emphasizing end-usercesrviThese accounted for 11% of the Trust
budget in 2006.

Among the Trust's more recent programs is the GAdéardable Housing Initiative, through which
MTC has awarded $25 million to state, city, murétjpand private sector partners to manage the
installat‘ialozn of up to 1.5 MW of distributed renevebon affordable housing developments around
the state:

' MA DOER (2007) http://www.mass.gov/doer/rps/rp®2annual-rpt.pdf
12 MTC (2007). Green Affordable Housing Initiativetg//www.mtpc.org/renewableenergy/afford_housitigh



Renewable Energy Trust Programs Budget
2006=$47,803,000

8%

30%

25%

O Green Buildings M Clean Energy O Industry Support
O Palicy W Multi-Program O Special Opportunities

Figure 2.3 MTC Renewable Energy Program Budget foR006

2.1.3.1Structure and Governance

The Trust is overseen by the MTC Board of Diregtevkich consists of senior managers from
industry, universities, and government. The Boaras hstatutory authority and fiduciary
responsibility for the management of the Trust. BIRCommittee oversees the management of the
Trust and several advisory committees support uariaitiatives within the Trust. Twenty-seven
staff members work for the Trust directly, not unting MTC support staff and directors.

Programs are managed by MTC staff but are oftetracted out through grants, contracts, loans,
rebates, and investments. Some programs are hamdienise and some fully contracted out. For
example, the Small Renewables Initiative rebategqam is fully managed within MTC, but the
Public Awareness Initiative operates wholly by dsiting grants for media advertising, trainings,
workshops, information distribution, etc.

2.1.4 The Cambridge Energy Alliance

In addition to the state programs for sustainabiergy services, the City of Cambridge has
launched an ambitious sustainable energy servidgede program known as the Cambridge
Energy Alliance (CEA). The CEA is a non-profit faled through a partnership between the City,
the Henry P. Kendall Foundation, NSTAR, and othliekeholders to create “a large-scale, $100+
million cross-sector conservation initiative thavalves massive energy efficiency implementation,
along with distributed generation (CHP and renewadnhergy) and demand-response resources,
with the goal of reducing peak demand by 50 megawapproximating 15% of the City’s total
energy load *®

The CEA is responsible for designing, managing, famehcing programs to achieve these goals. A
central part of the CEA model is the establishnodra revolving loan fund with which to finance
aggregated sustainable energy services. Savings the financed projects will then be used to
replenish the fund. Initial funding is being prosd by the Kendall Foundation, the Barr
Foundation, and the Chrous Foundation. While iisrpy goal is to shave peak electricity load, the
CEA plans to eventually affect energy use for mgatand transportation (including electricity,

13 Seehttp://www.cambridgeenergyalliance.org




natural gas, oil, gasoline, diesel fuel), as wsliwater usage. There is also an affiliated andllpara
effort to create a Boston Energy Alliance.

2.2 New Jersey — A Governmental Service Delivery Model

Like Massachusetts, New Jersey initially establislemergy efficiency and renewable energy
funding as part of its electricity restructuringyildation in the late 1990s. New Jersey’s Electric
Discount and Energy Competition Act was signed iate in February 1999, and the New Jersey
Board of Public Utilities underwent a rulemakingopess to establish regulations for governing
clean energy fund collection and distribution. i initial iteration, the New Jersey Clean Energy
Program (as its renewable energy and energy eftigigprograms were collectively known) was
managed in manner similar to Massachusetts's pmogreenergy efficiency programs were
managed by individual utilities, while renewableeggy funds were managed by a state agency:
New Jersey's Office of Clean Energy.

The recently reorganized New Jersey Clean EnerggrBm (NJCEP) has transitioned away from a
largely utility- and state-administered model, heere and toward a competitive model. While state
agencies have authority over the goal-setting, narogdesign and program monitoring and
evaluation processes, the new NJCEP relies on didmpebidding for service delivery. Overall
administration is supplied by state agencies, byttd-day implementation relies on third parties.

2.2.1 Sustainable Energy Funding

The Clean Energy Program is funded by a Societakfis Charge (‘SBC’). The SBC is collected
as a non-bypassable charge imposed on all custarhBieswy Jersey's seven investor-owned electric
and gas utilities. Through rulemaking, the BPUed®mines the amount that will be collected. A
total of $358 million was collected in 2001, 20012003, while $124 million was collected 2004.
A total of $745 million will be collected in 2002006, 2007 and 2008. Of this, 63% will be
allocated for energy efficiency, and 37% will bbehted for renewable energy (Table 2.1).

Table 2.1 Clean Energy Program Funding Levels (2008008)

Year | Total Funding Level Energy Efficiency| % of Total| Renewable Energy% of Total
2005 | $140,000,000 $103,000,000 74% $37,000,000 26%
2006 | $165,000,000 $113,000,000 68% $52,000,000 32%
2007 | $205,000,000 $123,000,000 60% $82,000,000 40%
2008 | $235,000,000 $133,000,000 56% $102,000,000 44%
Total | $745,000,000 $472,000,000 63% $273,000,000 37%

Source: BPU Docket EX04040276

The NJCEP budget is set through BPU rulemaking. SBE rate therefore depends upon the size
of the annual NJCEP budget as set by the BPU. AGEEE" estimated that the average mill rate

14 ACEEE (2007). Summary table of public benefit peogs and electric utility restructuring (August ZD@vailable
at: http://www.aceee.org/briefs/aug07_04.htm




for energy efficiency has been $0.00102/kWh, an@®IB6/kWh for renewable energyThere is
also a separate SBC of $0.00006/K{\or affordable energy programs (see below).

The services and incentives available under theB®J@clude both residential and nonresidential
energy efficiency programs. Residential prograntduthe energy audits, weatherization incentives
through the EPA ENERGY STAR Home Performance pnogr@and heating and cooling efficiency
rebates. Nonresidenttalprograms include incentives for standard eledtaca thermal efficiency
technologies® and emerging technologies such as geothermalpheaps and combined heat and
power systems. The total amount of energy effigidionding available in 2005 was $128 million
(Figure 2.4).

The NJCEP renewables programs include low intdo@st programs, competitive grants for large
renewable energy systems over 1 megawatt in size, tlae Clean Onsite Renewable Energy
(CORE) program, which provides rebates to custasited renewable systems. Like the MTC
programs, the NJCEP also provides incentives fearclenergy businesses. Of these programs, the
majority of the NJCEP renewable energy funds weseotically allocated to the CORE program
(Figure 2.5).

.. @ Residential HVAC - Electric &
NJ CEP Energy Efficiency Program Budget

Gas
2005=$128 645,000 H Residential New Construction
OEnergy Star Products

OResidential Low Income
W Other Residential
@ Commercial/lndustrial

Construction
M Cool Cities

O Other EE programs

Figure 2.4 NJCEP Energy Efficiency Program Budgetdr 2005
Source: NJ BPU Sept. 14, 2006 Order on Docket EX0206

> That is, 1.02 and 0.86 mills, respectively.

® That is, 0.06 mills.

" Commercial, industrial, agricultural, state, andnigipal

18 E.g. lighting retrofits and controls, HVAC, boilepgrades, variable frequency drives, motors
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NJCEP Renewable Energy Program Budget
2006=%$170,469,000

13%

1% O EDA Programs (commercial
1% loans and grants)

H Clean Power Choice

O SUNLIT (low-income
renewables)

O Customer On-site Renewable
Energy (CORE)

85%

Figure 2.5 NJCEP Renewable Energy Program Budget f2006
Source: NJ BPU Sept. 14, 2006 Order on Docket EX0206

NJCEP incentives have encouraged the installafi@ver 26 MW of renewable energy since 2001,
of which the large majority has been solar (FigRré). The rapid growth of New Jersey's PV
market is the result of its CORE funds coupled vatlprogressive renewable portfolio standard
(RPS) requiring 2% of state electricity be suppldsolar energy by 2020. Because of this policy,
solar renewable energy certificates (SRECSs) in Nekgey sell for $200-$250 per MWh in the state
market. It should be noted, however, that New Jeiss&ransitioning away from CORE funding for
PV to an entirely SREC-based system of PV suppaemd the CORE PV rebates will be phased
out by October of 2008.

NJ CEP CORE Installed Capacity
(2001 through August 2006)
26,565 kW

Wind
15%

Biomass
8% OWind
E Biomass
OSolar PV

Solar PV
77%

Figure 2.6 Renewable Energy Capacity installed thnagh the CORE Program

¥ Winka, M. (2006). “Transition to a market-based REnancing system,” in New Jersey's Solar Marké#hite
Paper series) (pp. 2-7). Trenton, NJ: New JersemrCEnergy Program.
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2.2.2 A New Structure for NJCEP

As discussed above, the New Jersey’s Clean Eneagrdn (CEP) is undergoing a transition to a
third-party management structure. Under the newcsire, the Board of Public Utilities will
continue to be responsible for overseeing the e#gry process that governs the Clean Energy
Program. The Clean Energy Council, composed afwable energy stakeholders, will advise the
BPU on the design, budgets, objectives, goals, midtration, and evaluation of the Clean Energy
Program.

The biggest change under the new structure is dle@n energy program management will be
competitively bid out to third party organizatioriie New Jersey Office of Clean Energy, which
formally managed the renewable energy programg,hivié a state-employed Contract Manager.
The Contract Manager is responsible for releasorgpetitive contracts for a Fiscal Agent, a third-
party Program Coordinator, and an evaluation agérg. Program Coordinator will supervise three
Market Managers, who will manage programs for Radidl Efficiency, Commercial and
Industrial Efficiency, and Renewable Energy, resipety. The Fiscal Agent will be an independent
entity responsible for collecting and disbursing@&i Energy Program funds, while the evaluation
agent will conduct program monitoring and verifioat and report back to the BPU and Clean
Energy Office. At present, the evaluation role s ke performed by the Center for Energy,
Economic & Environmental Policy at Rutgers Universi

The Office of Clean Energy will no longer be resgibie for managing the renewable energy
program, but will be responsible for carrying oantlanforcing the regulations created by the BPU,
and working with the third-party Program Coordinatim develop policies and procedures to carry
out the Clean Energy Program.

2.2.3Affordable Energy Services

In addition to the renewable energy and energycieficy SBCs, New Jersey’s restructuring
legislation also established an SBC of approxinyat®0.00006/kWh for affordable energy
programs. As with the other SBCs, the affordablergy SBC must be approved by the BPU. The
SBC funds three programs: the Universal ServicedFuich helps low-income households pay no
more than 6% of their annual income on combinedagakelectric services, up to a cap of $1,800
per household; the New Jersey Lifeline, which piesgilow-income seniors and disabled residents
with a $225 yearly credit on utility bills; and Newersey Comfort Partners, which provides
weatherization services. New Jersey’s Departmehiunhan Services administers each program.

Applications for all affordable energy programs aaecepted and processed by non-profit
organizations under contract in each of the 21 gesirin the state. Households with income at or
below 175% of federal poverty guidelines are elgifor all three programs. The amount of the
energy assistance benefit is determined by theigmpls income, household size, fuel type, and
heating region. The Department of Human Servites alministers the federally-funded LIHEAP
program (FY 2006: $77,346,024), while the NJ Dapant of Community Affairs administers the
federally funded WAP program (FY 2006: $5,266,958iom). The same application form applies
for LIHEAP, WAP, and the state Universal Serviceéu
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A summary of New Jersey’s affordable energy prograne included in Table 2.2 below.

Table 2.2 New Jersey’s Affordable Energy Efficiencyand Fuel Assistance Programs

Program Funding Funding Administration
(2006) Source
Low Income Home Energy | $77,346,024 Federal Department of Human
Assistance (LIHEAP) Services
Weatherization Assistance Program | $5,266,959 Federal Department of Community
(WAP) Affairs
Universal Service Fund (USF) $156,400,000 | SBC Department of Human
Services
NJ Lifeline $72,000,000 SBC Department of Health and
Senior Services
NJ Comfort Partners $21,300,000 SBC Gas and electric utilities
(Part of NJ Clean Energy Program)

Source: NJ LIWAP and NJ Comfort Partners Camspa of Programs and Evaluation Findings.
APPRISE, 2004.

2.3 Vermont — A Third Party-led Model

For most of the 1990s, Vermont’'s energy efficiepoyggrams were utility-administered, similar to
the approach in Massachusetts. In 1999, Vermoniegieed the concept of amergy efficiency
utility in which an independent entity is created to mantge energy efficiency programs in
aggregate. Management of the energy efficiencytyutd competitively bid out, and the utility is
now known as Efficiency Vermont. Although Efficignd/ermont has proved to be a highly
successful model for energy efficiency deliverypewable energy and affordable energy services
are still administered by government agencies.

2.3.1Energy Efficiency

Vermont electric and gas utilities were first ragdi to offer comprehensive energy efficiency
services in 1991. With over 21 distribution utési in Vermont, program coordination was
confusing for customers and inefficient for utégito administer. In 1999 the regulated utilitied a
the Department of Public Service developed a Menthra of Understandif§which led to the
creation of a statewide energy efficiency utiliBEU), later called Efficiency Vermont.

Currently Efficiency Vermont is financed by an emeefficiency surcharge, the amount of which is
determined each year by the Vermont Public SerBoard. The charge is collected by the
distribution utilities, but used to support Effiny Vermont activities. The charge is equivalemnt, o
average, to 2.82% of total electricity payment® (@ills per kwh), and the FY 2006 budget was
$14.8 million (Figure 2.7). In August 2006, the Bibaeleased an order that expanded the allowable
budget of the energy efficiency utility to $24 rich for 2007, and $30.75 million for 2008. In order
to pay for these increases, the Board is conduetimigsshops and meetings to investigate different

2 Docket No. 5980
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options for financing energy efficiency projecthi€be options include establishing an entity with
bonding authority to implement EEU financing, sézation, commercial financing, and making
energy efficiency projects available for reducedtdonding under the Sustainable Priced Energy
Enterprise Development (SPEED) program.

Figure 2.7 Efficiency Vermont Energy Efficiency Prgram Budget for 2006

Vermont's goals for the Efficiency Vermont includ@:) maximizing societal net benefits while
acquiring comprehensive cost-effective electriccefhcy savings; (2) using markets to increase the
level of and comprehensiveness of energy efficiesewices; (3) effectively capturing lost
opportunity markets; and (4) striving for distrilmrtal equity across customer classes and
geographic regions. To better accomplish these sgoafficiency Vermont shifted from a
programmatic approach to energy efficiency to akeiaapproach. This shift away from rigidly
defined programs was justified in the 2004 AnndahP

“[Goals include] simplifying customer and strategiartner participation, working

more effectively throughout supply chains to impawergy affecting decisions, and
eliminating gaps in services. Service gaps occwiieen customers did not fall into
the traditional residential or business segmerdad) did not fit pre-conceived

‘program’ definitions...Efficiency Vermont has tratisned organizationally to this

market-focused perspective by developing a teanroaph to better serve the
breadth of the markets...”.

Efficiency Vermont’'s current programs offer energfficiency audits, outreach and education,
rebates, grants, and loans to a broad range adroesttypes across the state. In addition to stanhdar
residential and commercial programs, Efficiencyrdent has also developed customized programs
to address market sectors that might be overlodiyedonventional efficiency programs (e.g. ski
areas, dairy farms, multifamily buildings, scho@ed wastewater treatment facilities).

From 2000 to 2005, the EEU spent $77 million, aaded Vermonters over $220 million (2003
dollars) in total benefits. The EEU has also s&d@®15 MWh of electricity (Figure 2.8).
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Figure 2.8 Impact of Efficiency Vermont Model

2.3.1.1Structure and Governance

The energy efficiency utility (EEU) operates asiadependent contractor to the Public Service
Board under the name Efficiency Vermont. The Vertridepartment of Public Service (DPS) is an
executive agency that evaluates the EEU’s perfocen@md makes recommendations to the Board.
The Board contracts with the EEU to run Efficierdgrmont for three-year contracts, with the
option of renewal after the first three years.dhewed, the contract must be put out to bid again
after the sixth year. Vermont Energy InvestmentpgOaation, a non-profit organization, won the
contract for 2000-2002, for 2003-2005, and again 2006-2008. In addition a program
adminstrator, the Board also hires a Contract Adstrator to manage the Board’s contract with the
EEU, and a Fiscal Agent to receive and disbursdgumhe Board also appoints a multi-stakeholder
Advisory Committee (Figure 2.9).

Efficiency Vermont has 108 staff members. Staffegaties include: Business Services (42),
Residential Energy Services (19), Marketing andimass Development (16), Integrated Services
(10), Planning and Evaluation Services (8), CustoSezvice (4), Executives (3), Finance (3), and
Human Resources (3).
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Figure 2.9 Efficiency Vermont Organizational Strucure

2.3.2Affordable Energy Services

In addition to federal funds, affordable energyvems in Vermont are also supported by EEU
funds, but the programs themselves are managethteyagencies.

In 2006, Vermont received $13.68 million in fedet#HEAP funding, and $1.35 million in WAP
funds. To be eligible to receive the federal funpisiticipants must generally be at 125% of the
federal poverty level, although some services avgiged at 150% of the poverty level.

The federal programs are supplemented by stateafidedable energy programs, which include the
Weatherization Trust Fund and affordable energgianms funded through the SEU. Established in
1990, the Weatherization Trust Fund provides aolodi funding for WAP services, and is financed
through a 0.5% gross receipts tax on regulatetiesiland all non-transportation fuels, except wood
($4 to $6 million annually). In 2005 $4.9 millionas spent out of the WAP. The money can be
spent on weatherization or moved over to supplemtEAP funds if necessary.

In addition to federal and Weatherization Trust ¢Fumonies, the EEU contract also stipulates that
15% of funds must be spent on affordable energyvices ($2.23 million in 2006). The EEU’s
programs target low-income single-family homes amdtifamily homes. Each of these programs
offers weatherization services. The EEU weatheriapgroximately 1,000 low-income single-
family homes each year, in addition to almost alissdized affordable multifamily housing.

In providing affordable energy services, the EEW aajoal of eliminating historic geographic gaps
in energy efficiency services. The EEU has two raiédle energy programs: Low Income Single
Family (LISF) and Low Income Multifamily (LIMF).

The EEU provides all single family affordable energervices through the existing WAP
administering organizations (Community Action Ages3 by supplementing the services they

#1n 2006, $3.5 million was used from the WeathefimaTrust to support LIHEAP funding).
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offer and providing training for the WAP auditorguidelines, screening tools, and technical
resources; and financial resources for the incegtitees, and administrative expenses. Efficiency
Vermont's Low-Income Housing Services supplemehes weatherization program by paying for

efficient lighting installation, free refrigeratoeplacement, sealing doors and windows, insulation,
low-flow shower heads, replacement of electric Ivei#tt oil, gas or propane (WAP pays for 25%,

EEU pays for 75%), and referral to other loans,tgegge products, or energy services.

Almost all subsidized affordable housing in Vermoeteives services from the EEU. The EEU
provides customized technical assistance and iivesntsuch as design assistance, fuel switching,
and efficiency lighting and water systems. Indiabeenters are referred to the WAP program for
further services. The EEU is also beginning to wuikh private, non-subsidized low-income
multifamily residences as well. EEU programs armd fieutral and the EEU partners with Vermont
Gas and Burlington Electric District (BED) to prdei consistent services for all customers.

Approximately $22 million is spent annually on atfable energy efficiency and fuel assistance in
Vermont. About 20,000 households receive fuel &m3t® annually, and 1,000 receive
weatherization services (Figure 2.10).

Vermont Low Income Programs

Total Annual Funds = $22,000,000
Average Household Savings = $234

$2,000,000
$5,000,000

$13,680,000
$1,350,000

OLIHEAP @WAP [JWeatherization Trust Fund O EEU Programs

Figure 2.10 Vermont's Typical Affordable Energy Pragram Budget

2.3.2.1Structure and Governance

LIHEAP and WAP are administered by the Economicviges Division (ESD) within the
Department of Children and Families, as are therdéible energy funds collected through the SEU
(Figure 2.11). A network of 21 local Community Aai Agencies and nonprofit entities is
responsible for administering the affordable engrgygrams, and they receive technical assistance
and training from SEU staff.
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Figure 2.11 Organizational Structure of Vermont's Affordable Energy Program

2.3.3Renewable Energy

Compared to its support for energy efficiency arfffibrdable energy, Vermont’'s program for
promoting renewable energy is relatively new. Thea@ Energy Development Fund (CEDF),
which began in 2005, supports the Solar and SmahdWncentive Program, a rebate-style
incentive program for solar energy and wind eletirisystems, and loan and grant programs for
CHP and biomass. The Fund receives money throughvtemoranda of Understanding between
the state and Entergy regarding the utility’s naclecility. Funding for the CEDF will be between
$6.2 and $7 million annually until 2012. Prior t0d5, the Solar and Small Wind Incentive Program
had been funded with money from the petroleum timteescrow fund.

Since 2003 the Solar and Small Wind Incentive Rroghas helped install 345 renewable energy
systems with an electrical capacity of 434 kW aathrswater heating capacity of 1,500 million
Btu/yr. The Vermont Small-Scale Wind Energy Demaatsdn Program, a separate program
supported with funds from the US Department of Byethas installed 20 ten kilowatt wind
turbines.

2.3.3.1Structure and Governance

The CEDF is administered by the Department of RuBlervice with the support of: a Fund
Administrator, who writes RFPs, grant agreememnts, annual reports, and Advisory Committee
that reviews program design, 5-year strategic plamnual plans, and operating budgets; and
Investment Committee that approves plans and bsdgetd helps review large grant and
investment proposals. While the Department of PRulibervices manages the CEDF, the
management of the Solar and Small Wind Incentivegfim has been bid out, and is currently
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administered by the Renewable Energy Resource Ceatgroject of the Vermont Energy
Investment Corporation.
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3. Delaware’s Sustainable Energy Utility

3.1 Evolution of the Sustainable Energy Utility Model

The sustainable energy utility (SEU) builds on, afférs an alternative to, the energy service
delivery models discussed in the sections above.

As demonstrated by the experience of Vermont and Jersey, state energy programs have begun
to reorganize to emphasize competitively selectbad4party program implementers and
comprehensive services that cross fuels and errdyses. This strategy is particularly important
considering that buildings are responsible for awalf of U.S. energy consumption, and three-
quarters of U.S. electricity consumptiéhwhile transportation represents the largest sowofce
imported energy use and is the fastest growingcgoaf greenhouse gas emissions. Achieving a
sustainable energy future will require: significgains in buildings-based energy efficiency for all
fuels and end uses (including weatherization arérobuilding envelope improvements); rapid
introduction of customer-sited renewable energyrdduce demand for conventional energy in
heating, cooling and eventually transport marketsmajor shift to clean vehicles, and green
transport/transit options (including carshare, Aee-fare transit, employee commute planning);
adoption of comprehensive affordable energy satstitat enable all families and small businesses
to participate in the daily affairs of the societyd economy. The task is to make these options
typical choices in daily household and business. [lfhe SEU model seeks to provide the full
spectrum of sustainable energy services to endstissyugh a third-party management model.

Moreover, the SEU seeks to streamline customed-@teergy service delivery. Many traditional
sustainable energy service models discourage prtgpgarticipants because of their complexity.
Conventional energy suppliers are highly organiaed able to market and deliver their proddtts.
By contrast, energy users who are interested imamipg energy efficiency, lowering their energy
bills, and using renewable energy are faced witlhagmented array of equipment distributors,
consulting firms, contractors, energy services cangs; and participants often have little access to
financing for sustainable energy choices, and mesgfotiate complex, bureaucratic labyrinths to
secure funds. The traditional approaches for supgplgustainable energy services do not address
this problem.

The most important feature of the SEU concept as émergy users can build a relationship with a
single organization whose direct interest is tgohelsidents and businessgse less energgnd
generate their own energy cleanf§imply stated, the sustainable energy utilitypBecomes the
point-of-contact for efficiency and self-generatiarthe same way that conventional utilities ae th
point-of-contact for energy supply. Further, itesf an infusion of funds and other resources to

%2 Dan Wrightson (for the American Institute for Aitgltts), Presentation to the Task Force, Februdxy207.
Available athttp://www.seu-de.org/docs/Wrightson_AIA Presewtati2-20.pdf

% The energy supply industry in the U.S. and elsewihas received significant and sustained subsilies the past
century. See, for example: Richard F. Hirsh (2002¢hnology and Transformation in the American Eiedvtility
Industry (NY: Cambridge Press); Vaclav Smil (200Bhergy in World HistoryBoulder, CO: Westview Press); and
Byrne et al, eds. (2006jransforming Power: Energy, Environment and SocietZonflict (New Brunswick, NJ and
London: Transaction Publishers). The achievements aurrent costs of this industry depend upon past current
subsidies.
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provide a broader and better supported array ofddble energy services. It is important to note,
however, that:

The SEU does not supplant other private-sectovities, but complements them by providing a
focal point for energy efficiency, affordable engrgnd renewable energy information,
expertise, and incentives.

The SEU is a public/private partnership that usédip funding sources, consumer savings, and
renewable energy credit markets, combined withgbe\sector funds and management skills, to
address the shortcomings of traditional approaches.

These concepts form the core of the Delaware Swdils Energy Utility. The sections below
describe the SEU in detail, and include overviewsthe SEU’s legislative history, the SEU
structure, and the SEU’s funding strategy.

3.2Creating the Delaware SEU

The Delaware SEU concept was first proposed byvaia Senator Harris McDowell and Dr. John
Byrne (director of the Center for Energy and Enmimental Policy (CEEP) at the University of
Delaware) in spring 2006, in response to high gasgbrices and a 59% increase in electric rates
after a seven year cap on residential rates weedlifThe Delaware General Assembly passed
Senate Concurrent Resolution 45 in June 2006 &mtetbe Sustainable Energy Utility Task Force.
The SEU Task Force, which is co-chaired by Sendtidowell and by Dr. John Byrne, consists of
members of eight state legislators form both hoaseisboth major parties of the Delaware General
Assembly, the Delaware Public Advocate, the Stawer§y Coordinator (Delaware Energy Office),
and three representatives of community and enviemah organizations. The Task Force worked
for eight months to develop a set of recommendatfon how best to structure the SEUrhese
recommendations directly informed the final verstdniegislation that defined the SEU and set the
following SEU performance goals:
Provide market development for residential and rness purchases of high-efficiency
alternatives in energy-using equipment to enabl& 3favings in household and company
energy use, with 33% of Delawareans participatipgg?@15 — this is estimated to cut annual
household energy costs by $1,000
Provide expanded weatherization services to resegrwith a focus on the needs of low- and
moderate-income families, doubling the number afuaily weatherized units by 20%5.
Assist Delaware households and businesses to lirstdeast 300 MW of customer-sited
renewable energy by 2019 through the use of ineesitand other policy measures. These
renewable energy systems will include at least @@ of solar photovoltaics and at least 200
MW of solar thermal, wind, geothermal, and otherengable resources.

24 Full details of the SEU Task Force structure, imgst and reports can be found onlinéatp:/www.seu-de.org

% Energy costs for low-income households accoungfanuch larger proportion of household income tfrarothers
(see CEEP, 2006Energy, Economic and Environmental Impacts of thdal@are Low-Income Weatherization
Program available at http://ceep.udel.edu/energy/publications/2006_eathezization%20program_evaluation_
Delaware.pdf) Low-income renters and homeowners also resid®imes that consume significantly more energy per
square foot than other housing. At the same timere is a backlog of about five years for low-im@ consumers
eligible for weatherization projects to improve hmamergy efficiency.
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On June 28, 2007, Delaware Governor Ruth Minner signed SeBitel8 into law and created
Delaware’s Sustainable Energy Utility.

3.3SEU Structure and Governance

Delaware’s SEU draws inspiration from and completes model for competitively delivered
sustainable energy services begun chiefly by Vetraod New Jersey. Although both Vermont's
EEU and New Jersey’s Clean Energy Program are ka&blyrsuccessful, they have yet to capture
the synergistic benefits of having a single statlewclearinghouse coordinate sustainable energy
services across all end-use markets and all endugd® The SEU model relies on competitive
contracts and performance incentives to build atesmarkets for sustainable energy services. The
SEU can leverage private sector investment in gngegvices to help overcome the disincentives
that can prevent people from benefiting from castirsg and carbon-saving energy improvements.
The SEU also minimizes administrative costs compéweother states by providing end-users with
a single point-of-contact.

The SEU is overseen by the Delaware Energy Offexk py the State Energy Coordinator, and an
Oversight Board. The SEU is an independent noripeatity unaffiliated with any Delaware utility.
Similar to Vermont and New Jersey’s competitivegesses, the Energy Office will hire an SEU
Contract Administrator through a competitive bidgliprocess. The SEU Contract Administrator
will plan all SEU programs and will competitivelglect Implementation Contractors to deliver
actual services. The Energy Office will also coatri@r an independent Fiscal Agent who will act
as the treasurer of the SEU funds. An Oversightr@eall oversee the SEU’s operations and set
yearly and multi-year targets for sustainable eypesgrvice levels and impacts. The Delaware
Energy Office has funding and the authority to eastompliance with performance targets and to
provide policy recommendations to the legislatunat twould improve SEU operations. The
responsibilities and roles of each of the SEU pgudints are as follows (see also Figure 3.1):

The Delaware Energy Office is responsible for:
Preparing requests for proposals to contract thd SBntract Administrator and the Fiscal
Agent
Determining the contract terms, including lengthcohtract (3-5 years) and performance
incentives
Reporting biannually to the Oversight Board
Ensuring congruity between contract periods
Ensuring compliance with performance targets

The Oversight Board is responsible for:

- Reviewing and approving RFPs for the Contract Adstiator and the Fiscal Agent
Reviewing and approving contract SEU performancgetas recommended by the Contract
Administrator
Reviewing and approving modifications to performatergets or program designs
Contracting with an independent agency to provided{party review of monitoring and
verification of results reported by the SEU Contradministrator
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The Fiscal Agent is responsible for:
Oversight of all financial transactions at the peog and implementation contract levels as

the SEU’s treasurer
Receiving and disbursing SEU funds, interactinghwobnd and revenue authorities, and

overseeing REC and solar lifeline financial tranisas

The SEU Contract Administrator is responsible for:
Program research and design and administratiomgieimentation contracts

Ensuring monitoring, and verification and prograenfprmance
Reporting on overall program efficacy while alsdabaing services between customer

classes, energy sectors, income levels, and temimoypes

Ensuring that the work of the SEU targets efficiemmprovements in electricity, natural
gas, oil, propane, and gasoline

Maintaining a high level of customer satisfactigndoeating a comprehensive virtual utility
that acts as a clearinghouse for all of its sesvice

Figure 3.1 Organizational Chart of the Delaware Susinable Energy Utility
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3.4 Delaware’s Sustainable Energy Funding Strategy

In addition to using a competitive management maolelddress all fuels for all customer classes,
another distinguishing feature of the SEU is thaisidesigned not only to be financially self-
sufficient, but to expand its programs as its resngrow. This represents a fundamental shift
away from energy efficiency and renewable energgmams that rely primarily on a fixed annual
income from energy surcharges.

The SEU Task Force Research Staff developed aroetormodel for the SEU. This model took
the estimated costs of building efficiency programshe residential and commercial/industrial
sectors, transportation energy efficiency programnesewable energy programs, marketing and
education, and SEU administration into account. Tkeff then examined four potential funding
sources: the green energy fund, sales from RE@sggrshared savings programs, and tax-exempt
bonds. The model demonstrated that the SEU coulet mmbitious performance targets with
minimal public liability and maximum leveraged pate participation.

Under the SEU legislation, the SEU was given bogdinthority with a cap of $30 million to
support initial SEU programs and operations. Toweding is “special purpose” and will not add to
the State’s General Obligation bonding. Bonds Wwél sold in two or more offerings to match
expected expenditures during the early years of Spgtation. The bond debt will then be paid for
by SEU revenues from three sources:

Shared savings agreements with participants
Partial proceeds from the sale of Renewable En€rgdits in local and regional markets
Green Energy Fund monies.

Once the bond debt is repaid, these revenue stredirse fully directly to expanding the SEU’s
budget and its programs. Each of the revenue sgéantiscussed below, followed by a discussion
of SEU cash flows.

3.4.1Shared Savings Agreements

The SEU will cover the full incremental cost of higfficiency equipment for all participating
households. This includes the difference in priegwieen qualifying ENERGY STAR® and
standard appliance and equipment models, and ffexatfice in price between average and high-
efficiency passenger vehicles.

In return for this investment, SEU clients entépia shared savings agreem@miledging to share
33% of the estimated savings created by the iestatieasures for a period of 3-5 years. Customers
reap 67% of the gains from energy efficiency upgsaduring the first 3-5 years of operation
without the obligation to cover the incrementalastment cost for their installation. In other wqrds
customers incur no added investment cost and rec#i87% of total savings as revenue during the

% The Energy Stérrating was developed jointly by the U.S. Departmeh Energy and the U.S. Environmental
Protection Agency. See the following website fotadle: http://www.energystar.gov/

" shared savings agreements have been used foakgeers by energy services companies (ESCOsitiastiand
municipalities to secure investments in energycidficy. See, for example, the program by Madisos &d&lectric
http://www.mge.com/images/PDF/Brochures/Businessi&tSavingsOverview. pdf
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first 3-5 years. After the shared savings periodsenhe customer receives 100% of the savings
from the investmerft

Employing the shared savings model, the SEU willabé&e to substantially increase Delaware’s
investment in energy efficiency in a short periddiime. During the period 2008-2010, average
SEU efficiency spending is projected to be $6.7iamlannually. However, increased revenues will
allow the average annual expenditure to expand8t@ #illion per year overall through 2019
(Figure 3.2). A two-part table including the an&ythat these revenue projections are based on can
be found in Appendix 1.

Average Yearly Sum of SEU Energy Efficiency
SEU Energy Efficiency Spending:
Spending: 2008-2019
2008-2010 $103.9 million
$6.7 million (average per year = $8.7 million)

24%

23% 41%

39%

38%

35%

‘I:! Residential @ Commercial/Industrial O Transportation ‘

Prepared for the Delaware Sustainable Energy Utility Task Force by the Center for Energy & Environmental Policy.

Figure 3.2 Projected SEU Investments in Energy Effiency

3.4.2SEU Fees for Renewable Energy Credits

A second revenue stream for the SEU will derivenfr@newable energy credit sales. Delawareans
who site renewable energy on their premises wiltligible to receive SEU incentives equal to the
difference in incremental cost of conventional gyesupply and that provided by renewables. The
planned investment in customer-sited solar thernvailhd, geothermal and solar electric
technologies is significant. The forecast of SECeimtivized renewable energy capacity is given in
Figure 3.3.

% This assumes the client maintains or decreasegyenensumption for the affected use(s) (i.e., @mgles, vehicles,
building envelope, etc.) during the lifetime of fihetalled measures.
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Prepared for the Delaware Sustainable Energy Utility Task Force by the Center for Energy & Environmental Policy.

Figure 3.3 Cumulative Installed Renewable Capacityrom SEU Investments

In return for providing rebates, the SEU will s&886 of the proceeds from the sale of Renewable
Energy Credits (RECs) for systems in which it inge®RECs are a commodity separate from the
actual power produced by a renewable energy sy$eeaducers of “green” power can sell RECs

and utilize the energy generated by their systeBC Ruyers include companies seeking to improve
their public image and utilities seeking to compiyh RPS obligations. When RECs are traded, the
entity purchasing the REC gains the right to classociated environmental benefits.

REC markets are well-established in the Mid-Atlanggion, with multi-year purchase contracts
being the norm. In 2007, Delaware’'s RPS policy wpgraded and now includes a mandate that
20% of the electricity sold in the state must derfrom renewable sources by 2019, and that 2% of
the state’s electricity must be supplied by sadsources specifically.

The SEU can save owners of small- to medium-scatewable energy systems the transaction
costs of participating in the solar RPS by aggriegaand selling customer RECs. In this way, the
system owners benefit, and the SEU will earn a 28%re of REC revenue created by its
incremental investment on behalf of SEU clientdirk@tes of the yearly revenues earned by the
SEU from its Distributed Renewables Program aremsarized in Appendix 2.

3.4.3 Green Energy Fund
Delaware’s Green Energy Fund (GEF), which was erkély Delaware’s restructuring legislation

in 1999, collects revenue from electricity sales itsf default electricity provider (Delmarva
Power)?° In 2007, the Delaware General Assembly passedléigin increasing the GEF surcharge

2 Municipalities and the Delaware Electric Coopemitare not obligated to contribute to the Greenr@né&und. But
several of these electricity providers have chdseasreate their own versions of this Fund.
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rate from 0.000178 cents per kWh to 0.000356 ceatkWh. It is projected that this increase will
double the Green Energy Fund’s annual revenue fooapproximately $3.2 million.

GEF funds have historically been managed direatlthle Delaware Energy Office. Under the SEU,
GEF revenues will play a strategic role in meetimg new utility’s early financial needs. This can
be shown by comparing the relative shares of SHianfies received from shared savings
agreements, REC sales and the GEF during 2008-20d®019 (Figure 3.4). In 2008-2010, the
GEF will account for approximately 41% of the SEWévenues. By 2019, shared energy savings
revenues will account for 83% of SEU funds, while GEF’s contribution will be only 7%.

Average Yearly SEU Funding: Yearly SEU Funding:
2008-2010 2019
$7.9 million $56.2 million
10% 7%

6%

41%
53%

B Green Energy Fund O REC Aggregation & Sales O shared Energy Efficiency Savings

83%

Prepared for the Delaware Sustainable Energy Utility Task Force by the Center for Energy & Environmental Policy.

Figure 3.4 Evolution of Funding Sources for Delawag SEU Activity

3.4.4Projected SEU Cash Flows
Given the three projected revenue streams discuabesie, the CEEP research team built a

financial model to estimate SEU costs, revenueseanmly capital investment needs. The cash flow
output of the model is provided below.
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Table 3.1 Projected Cash Flow of the SEU
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Prepared for the Delaware Sustainable Energy Utility Task Force by the Center for Energy & Environmental Policy.

As is commonly seen in start-up operations, the 8&t/negative cash flow in its initial two years
(Table 3.1). When projected investments in distéburenewables ramp up in th& @rogram
year®® negative cash balances reappear. By fheéar of its operations, however, the SEU is
earning positive cash balances at a compound rate.

To address the SEU’s early working capital nedus SEU Task Force recommended that the SEU
be given bonding authority to issue “special pueyosax-exempt bond¥. Tax-exempt bonds do
not add to the State’s General Obligation bondamgl are not tied to a specific revenue source. The
legislation that created the SEU granted the SEbdimg authority with a $30 million cap. A
prospectus for the SEU revenue bonds is includefpaendix 3. Based on a conservative analysis
of revenues and financing, and using upper-boure&ations of program and administration
costs, the SEU’s cash flow is expected to be peséfter approximately two years. Thereafter, the
SEU will be self-sustaining.

3.4.5Projected Economic, Energy and Environmental Impatthe SEU
Through the implementation of energy efficiencyfoefable energy and renewable energy
programs across all sectors, the SEU is expectedeliwer significant economic, energy and

environmental impacts. A summary of these impescshown below:

The SEU will eliminate the need fany new electricity generation built outside of Delaw/a
RPS requirements

% Logically, the SEU is expected to concentrataitsntion in the first 5 years of operation on ggesfficiency market
development.

31 Although Delaware chose to employ a bond, othearfcial mechanisms and approaches are availabieette a
financially self-sustaining SEU. As discussed ictia 2.3.1, Vermont is currently reviewing sevetidferent types of
financing mechanisms to expand its energy effigiggrograms.
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An average participating household will be abledduce annual energy expenditures by more
than $1,000. Reductions of this magnitude haveomapt positive implications for the local
economy.

The State will be made less vulnerable to fossl fand electricity price spikes in the future.
Energy efficiency and renewable energy provide fesd against price increases and will
dampen price volatility.

Energy efficiency and customer-sited renewable$ lélp to reduce grid congestion and its
associated costs. Congestion costs are borne tlyi@ly ratepayers in the form of higher rates,
regardless of supplier.

Aggressive, energy efficiency and customer-sitedewable energy development can also
stimulate thousands of new jobs in Delaware by torgaan active in-state energy service
market within the state. Jobs would also be cceatethe critical manufacturing sector,
historically a source of stable, high-paying empieynt

Delaware is unique in applying the SEU conceptrémdportation. Many of the State’s air

guality problems can be traced to emissions frosolyae and diesel-fueled vehicles. The State
will benefit from lower vehicle emissions caused the SEU’s Green Vehicles Incentive

Program, its Carsharing Program, and new thinkibgua transit and employee commute
planning incentives, all of which will improve tHgtate's capacity to meet EPA Clean Air

standards.

Finally, the State’s Carbon Footprint will be redddy 33% due to SEU-sponsored investments in
energy efficiency and customer-sited renewableguaning to a cut in 2020 emissions compared
to business-as-usual of 5.5 million metric tonCah. While strategies that build cleaner energy
facilities to meet future demand growth can sloelagl or even flatten future G@eleases, the SEU
cuts carbon emissions by lowering the utilization ofeliminating altogether the need for current,
as well as future, energy supply facilities. Indette Delaware SEU impacts are expected to
sufficient to allow the State to lower its 2020 ssions to 2003 leveldhe impacts on carbon
emissions are shown in the following Figure 3.4:

32 CEEP’s 2005 Briefing Paper on RPS impacts revissveral studies showing job growth associated siitainable
energy market development. Availablehdtp://ceep.udel.edu/energy/publications/2005_efawsre%20Senate RPS
%20briefing%20paper.pdtee especially, pp. 9-12 of the Briefing Paper).
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B Additional Emissions without State Policies
New Fossil Fuel Emissions after SEU
B SEU carbon Savings from Energy Efficiency Programs
B SEU Carbon Savings from Upgraded RPS and RE Initiatives
1l state RGGI Carbon Savings (illustrative only)

Assumes 33% participation rate by 2015 in SEU E-E
programs

With SEU in place, NO emission cuts
may be required to meet RGGI ¥/—)

Data sources

Center for Energy and Environmental Policy (CEEP). 2000. Delaware Climate Change Action Plan
http://ceep.udel.edu/publications/energy/reports/energy delaware climate change_action_plan/deccap.htm

Oak Ridge National Laboratory (ORNL). 2004. Estimates of Annual Fossil-Fuel CO2 Emitted for Each State in the
U.S.A. and the District of Columbia for Each Year from 1960 through 2000
http://cdiac.esd.ornl.gov/trends/emis_mon/stateemis/data/datacsv.html

Energy Information Administration (EIA). 2006a. State Energy Consumption, Price, and Expenditure Estimates (SEDS).
http://www.eia.doe.gov/emeu/states/ seds.html

Energy Information Administration (EIA). 2006b. 1990 - 2005 U.S. Electric Power Industry Estimated Emissions by State
(EIA-767 and EIA-906) http://www.eia.doe.gov/cneaf/electricity/epa/emission_state.xls

Bureau of Economic Analysis (BEA). 2006. Regional Economic Accounts http://www.bea.gov/regional/gsp/

The Regional Greenhouse Gas Initiative (RGGI). 2007 . Regional Greenhouse Gas Initiative
http://www.rgai.org/docs/mou 12 20 05.pdf

Figure 3.4 Carbon Emission Reductions from SEU Padlies
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4. Sustainable Energy Utility Design Considerations

The Delaware Sustainable Energy Utility builds offthe experience and best practices of states
like Massachusetts, Vermont, and New Jersey, apgksents a new chapter in the evolution of
sustainable energy service delivery. This sectionmearizes the policy and structural innovations
embodied SEU model, and discusses how each otdateermaodels discussed in this report measure
up to these criteria. These innovations include:

Central coordination: Sustainable energy servicazrdinated by through a single point of
contact.

Comprehensive programs: Programs target efficiemopservation, and renewable energy
across all fuels (electricity, heating, transpoot@ and customer classes (low-income,
government, industrial, commercial, residentiat,)eregardless of utility service territory.
Flexible incentives: Sustainable energy services rast constrained by strict programmatic
criteria that might exclude, or inadequately sepegtain customer groups

Self-sufficiency: A financing plan that ensuresfseifficiency by generating revenue through
the supply of customer-sited sustainable energsices

Independence: A governance system based on comgeptrocurement of independent
management services

In addition to these criteria, an important compunaf SEU success is the existence of a policy
framework that supports customer-sited sustainab&rgy services. Key policies include an RPS
that encourages distributed generation, net metemdgulations, green building mandates, and
alternative fuel vehicle incentives.

4.1 Coordinated Sustainable Energy Services

Central coordination is key for avoidin
customer confusion, creating cross bene
between incentives, reducing administrati

Navigating a Confusing System in Massachusetts
Even with the MassSAVE coordination for residential
customers, residential incentives can still be

costs. As noted above, Massachusetts has t
different systems for renewable energy, ene
efficiency, and affordable energy servicg
Moreover, on the energy efficiency sid
energy service delivery is further subdividg
by utility service territory and fuel. To 4
certain extent, the state has tried to organ
resources through clearinghouses i
MassSAVE and networks like LEAN
However, these resources do not cover the
spectrum of available servicEsA commercial
customer attempting to procure sustaina
energy services for its facility, for examplg
would most probably have to submit separd

confusing. As an example, a residential custome
Boston that purchases electricity and also usegooi
heat its home would rely on NSTAR to provide
incentives for both electrical and thermal efficgn
KeySpan, the gas utility, offers significant indcess
to upgrade to more efficient natural gas heatipng
systems. If the customer switches to gas, the mesto
only has access to KeySpan's thermal rebdtes
(although electrical rebates are still availabledigh
NSTAR). KeySpan's thermal rebates are actually
lower than NSTAR’s, however. NSTAR offers a 50%
upfront rebate on insulation, while KeySpan only
offers a 20% reimbursement. These kinds | of
discrepancies can lead to complicated opportunitjes
for gaming, where a customer with oil heat should
take NSTAR'’s richer thermal rebates first, befqre
taking KeySpan's incentives for switching to mare
efficient gas. The SEU avoids this type of confugio
and discrepancy.

3 As noted above, MassSAVE is only for residential, commercial customers
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applications to MTC for renewable electricity, togas utility for thermal efficiency, and to an

electric utility for electrical efficiency. The tngaaction and learning costs of this process caa be
barrier to sustainable energy technology adoptidvioreover the lack of coordination across
programs can cause significant customer confusiod areate unnecessary programmatic
discrepancies (See text box). Vermont and New yehsee sought to partially address these
problems through Efficiency Vermont and the NJCBBt these organizations only coordinate
energy efficiency, and renewable energy and eneffigiency, respectively. The SEU is unique in
that it serves as a central clearing house and jpbinontact forall statewide sustainable energy
services, regardless of fuel type.

4.2 Market-responsive Programs that Target All Fuela@&All Customer Classes

As discussed above, one of the goals of Efficieviegmont is to move away from a programmatic
model that would exclude or inadequately serveagerlasses of customer. The SEU has adopted a
similar market-responsive stance, but has exparndedinclude all fuel types and income levels.
The SEU is empowered to provide customers with mprehensive set of sustainable energy
services, customized to customer needs, and taggelectricity, heating, and transportation. This
approach allows the SEU to supply services that rene possible under more programmatic
approaches. For example, SEU funds can be usedrgettreflective roofs on low-income
households, whereas federal affordable energy anagicannot. Similarly, the SEU can support the
simultaneous installation PV and solar water hgasiystems at sites that have high electrical and
hot water demand. The MTC by contrast, is limitedptoviding incentives only for renewable
electricity, and cannot support renewable heata Assult, customers seeking to install technologies
like solar water heating are not eligible for aneintive in MassachuseftsFinally, the SEU has the
flexibility to serve all income levels: programseaiesigned to cover the full incremental cost of
sustainable energy services for its customersjrogntives be adjusted to more deeply subsidize
affordable energy clients. In many states, the-sbate required under sustainable energy service
programs prevents many low-income end-users frokinga advantage of the SBC-funded
incentives they help support. This is not the acas#er the SEU model.

4.3 A Financing Plan for Self-Sufficiency

As discussed in Section 3.4, the SEU’s business nglquires initial working capital, but envisions
that this capital will be paid back through revem@merating activity. Moreover, revenues
generated through REC sales and shared savingsnagmés will allow the SEU to continually
expand the size and scope of its programs. Thiemmeneurial business plan is unique among state
clean energy service models, and allows the SElihd¢eease its budget without the need for
legislation. This not only creates an environmemdar which new energy service businesses can
flourish, but it also ensures reliable and contumigervice provision. This kind of certainty is
lacking under programs like Vermont's CEDF, whishsupported through utility funds that have a
predetermined sunset clause, or MTC’s Green Affdel&lousing Program, which is effectively a
one-time funding allocation of funds to the affdsieahousing community.

3 KeySpan Energy Delivery offers rebates for soleating applications (water heating and air heatasypart of its
natural gas energy efficiency programs, but sinplagrams are not available statewide.
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4.4 Competitively Procured Independent Management Seegi

The SEU’s financing plan is enabled by the fact tha programs are managed by competitively
procured and independent entities. Energy effigiearad customer-sited renewable energy systems
reduce utility sales and revenues. Utilities themeflack an incentive to exceed energy efficiency
and renewable energy targets mandated by law.ii@hifhanagement to independent entities
removes this sort of conflict and provides an inivento exceedoerformance targets in order to be
competitively positioned for subsequent roundsasftiact renewal.

4.5 Comparison of Different Models for Sustainable Erggr Service Delivery

The approach to program coordination, service giowi financing, and management for each of
the four states is summarized and compared in $ableand 4.2, below. The Tables also include
information on the Cambridge Energy Alliance, whishsimilar in many ways to the Sustainable
Energy Utility model. The primary differences beemethe SEU and the CEA are: 1.) the SEU has
direct responsibility for ratepayer-funded cleamrgy funds, while the CEA is not affiliated with
the MTC or utility funds; 2.) the SEU has publicioing authority which can be replicated by other
public agencies, while the CEA is relying on clable foundation support to provide working
capital; 3.) the SEU is designed to cover theifdremental cost of sustainable energy services for
all income levels, while cost share is requiredarrtie CEA model; and 4.) at least initially, the
CEA is focused on electric load peak shaving apritscipal goal, while the SEU is organized from
the outset to address all fuels and all end uses.

Table 4.1 Comparison of Different Models |

Program Scope & Coordination

Energy Efficiency
State/City Electricity and Renewable Energy Affordable Energy
All Other
Gas
Delaware Sustainable Energy Utility
Utilities
Massachusetts | (programs N/A MTC DH.C.D (federal) and
- Utilities (state)
distinct)
New Jersey
New Jersey Clean Energy N/A New Jersey Clean Energy NJ Departmgnt of
Program Human Services
Program
. . Department of
Vermont Efficiency N/A Department of Public Children and
Vermont Service .
Families
; Initially -
Cambridge, CEA focused on CEA (initially focysed on TBD
MA o renewable electricity)
electricity
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Table 4.2 Comparison of Different Models Il

Program Structure
State/City Service Approach Financing Plan Program Management
* Al fl_JeIs targeted « Self-sufficient through revenue
* Flexible programs . . .
Delaware generating activities Third party
* Incremental cost o . .
« Initial funding from bonding
covered
« Electricity and gas . « Utilities for efficiency
Massachusetts | targeted Renewabl_e .SBC * Quasi-state for
2= * Energy efficiency SBC -
* Rigid programs renewable electricity
« Electricity and gas * Renewable + Efficiency SBC .
New Jersey * Rigid programs e Low-income SBC Third party
« Electricity, gas, some - ,
' ' « Efficiency and low-income SBC .
Vermont heat tgrgeted « MOU with utility for RE Third party
« Flexible programs
« Self-sufficient through revenue
Cambridge, * All fuels targeted generating activities Third part
MA * Flexible programs « Initial funding provided by party
foundations

4.6 A Policy Framework for Customer-Sited Sustainable&rgy Services

The SEU model benefits from the existence of offwicies designed to support customer-sited
sustainable energy services. In addition to pubg&aefit funds, the most significant polices for

customer-sited renewable energy are the renewalnt®olo standard and net metering. There are
also a range of policies that support alternativag ¥ehicle ownership. The policy framework for all

four states are summarized below and in Table 4.3.

Renewable Portfolio Standards

As discussed in Section I, renewable portfolio dsads (RPS) have diffused rapidly around the
country during the past few years. All RPS poligestargets for achieving a certain percentage or
renewable enerdyby a certain date, but the mechanisms for medtiege targets vary widely
from state to state. Although RPS is generally ppBuside policy, most states allow distributed
generators to participate, and ten states havareagents within their RPS to support customer-
sited resource¥, Of the states discussed above, Vermont has a teojugoal that utilities supply
load growth from 2005 to 2012 through power purehagreements with new renewable
generators, Massachusetts has a requirement thigsusupply 4% of electricity sold in the state
from renewable sources by 2009, and New Jerseyahmandate for 22.5% by 2021. Distributed
generators are not permitted to participate unaggnmént’'s RPS. Distributed generators are allowed
to participate in the Massachusetts RPS, but receor preferential treatment under the law. As
discussed in Section 2.2.1, New Jersey’'s 2% soR® Mer targets customer-sited PV and has
driven very rapid PV market growth during past fgsars. The SEU Task Force recommended that
Delaware harmonize its RPS with that of New Jersey in 2007, Delaware increased its RPS
from 10% to 20% by 2019 and established a 2% plodti@iec requirement. In addition Delaware
include solar heating as an eligible resource unidenain RPS tier.

% Or capacity in the case of Texas and lowa.
% AZ, CO, DE, MD, NV, NH, NJ, NM, NY, PA. Informatioavailable ahttp://www.dsireusa.org
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Net Metering

Net metering is a policy that permits onsite rengea&nergy owners to receive credit from utilities
for excess electricity that they generate. Net nmajels available in 44 states and the District of
Columbia. In Vermont, systems up to 15 kW in siee eligible for net metering, and farm-based
systems up to 150 kW are eligible. In Massachusgytgems up to 60 kW are eligible, and in New
Jersey, systems up to two megawatts are eligiblenéd metering. Delaware previously had a
system cap of 25 kW for its net metering policiast the SEU Task Force again recommended that
the state harmonize its policy with that of Newségr In 2007, Delaware passed legislation that
expanded the state’s net metering cap to two memvea investor-owned utilities and 500 kW for
cooperative and municipal utilities

Clean Vehicle Incentives

In addition to policies to support renewable eleitir many states have also established policies to
support alternative fuels and efficient vehiclés/ermont and Massachusetts currently have no
incentives for alternative fuel vehicles, althougle Massachusetts legislature is considering bills
that would award tax deductions, HOV lane drivirghts, and parking discounts to alternative fuel
vehicles. In New Jersey, hybrid vehicles may ugeHBOV lanes on the NJ Turnpike regardless of
number of passengers inside, and The AFV Rebatg&hg and local governments can get rebates
of up to $12,000 to purchase alternative fuel Mebior hybrids, or convert conventional fuel
vehicles to alternative fuels. In addition to th®@grams that will be available through the SEU,
Delaware waives sales tax on the purchase of aligenfuels. Grants for biodiesel are also
available on a case-by-case basis from the nontf@efaware Soybean Board.

Table 4.3 Policies to Support Sustainable Energy 8aces in DE, MA, NJ and VT

State RPS Net Metering Clean Vehicle Services
* 20% by 2019
* 2% solar electricity 2 MW (I0Us) Alternative fuel sales
Delaware - d * 500 kW (coops and .
* DG eligible for main X tax exemption
. munis)
tier
e 40
Massachusetts 4% by 2.009 60 kw None
* DG eligible
. 0,
22.5% by 2021. . * HOV rights for hybrids
* 2% solar electricity e
New Jersey - d 2 MW » Rebates for municipal
* DG eligible for main
. fleets
tier
* Load growth between
Vermont 2005-2012 * 15 kW None
« DG ineligible 150 kW for farms
« Voluntary goal

37 See US Department of Energy (2007). AlternativeSdlata center: State & Federal incentives & lawsilable at:
http://www.eere.energy.gov/afdc/laws/incen_lawslhtm
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5. A Sustainable Energy Utility for the City of Seoul

5.1 Building from Strength

Korea has several supportive policies towards rabévenergy and energy efficiency, which are
largely dependent on government-administered tivga. These policies are similar to those
adopted by the American states of MassachusettdNamd Jersey examined in previous section.
Unlike the active role played by state and locategoments in the U.S., renewable energy and
energy efficiency programs are largely organizedhgynational government in Korea.

One of the key policy tools for supporting reneveabhergy in Korea is compensation for the
difference between the System Marginal Price (SMRY the reference price set by the
government for each alternative energy source.s mechanism, similar to the feed-in-tariff (FIT)
used in some European countries like Germany, wasted in the 2002 Promotion for Alternative
Energy Act. There are currently seven distinct reawl renewable energy technologies that are
eligible for the benefits of the mechanism: PV, avipower, hydropower, waste incineration,
bioenergy (including landfill gas), ocean energy &umel cells. The government rebate in a facility
should not exceed 30% of the investment cost inaifging renewable energy option. As of 2007,
the reference price for PV is 677 Won/kWh for syseover 30kW and 711Won/kWh for systems
less than 30kW. PV system must be larger than 8kW@ualify for support. The reference price for
wind power is set much lower than PV. The wind pogenerator with more than 3kW capacity
will receive 107.29 Won/kWh. The FIT assures 1&rgebut the rate will drop 4% annually after
the third year for PV installation. As the fund feed-in-tariff is limited, there is a cap on tp@ss
generation capacity for each technology. For exanidT will be available as long as the gross PV
capacity is less than 100MW and 1,000MW for windvpn The facilities built after the capacity
cap will be no longer eligible for FIT, but stikeceive SMP.

The funding source of the feed-in-tariff is depamtdan the “Electricity Industry Infrastructure Fund
(ENIF)” collected as a surcharge on every eledyri@dustomer, which is set at 4.591% of the
electricity sale price. The EIIF, created throwdgctricity industry restructuring legislation i0@2,
supports not only renewable energy but also varathier energy related projects including demand
side management, the R&D for the electricity indgssubsidies for local communities near power
plants (particularly nuclear plants). Of the IiBion won (US $1.3 billion) of the EIIF disbursed
in 2007, 76 billion won (US $76 million) is desiged for renewable energy development
(including 100,000 PV rooftop systems) and mairmdycbver the difference in generation costs
between new/renewable and conventional optidrishe Korea Power Exchange (KPX) and Korea
Electric Power Corporation (KEPCO) are respondittehe administration of the program.

Another policy scheme for renewable energy develans a concessionary loan program which
provides eligible renewable energy producers wathgtterm, low interest loan. Korea Energy
Management Corporation (KEMCO) is responsible far administration of the program. In 2007,
the total budget allocated to this program was 3 2llion Won ($ 121.3 million), which was

financed by a Special Fund for Energy and ResoRrogects and the EIIF ($53.6 million from the

% The price set by the government (MOCIE) reflectjegeration costs and appropriate margins for aashand
renewable generation technology.
39 MOCIE. (2007). Electricity Industry InfrastructuFeind in 2007. Press Release.
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Special Fund and $65 million from the EIIF). In0Z0 the interest rate was fixed at 3.5% for a 10-
year payment period after a 5-year deferral fortmesewable energy technologies. However, less
favorable loan conditions apply to bioenergy andgt&ancineration technology: 5-year of payment
periods after 3-year of deferfal.

In order to accelerate commercialization and diffasof renewable energy technologies, Korea
provides rebates for the initial cost of renewadnergy facilities. The maximum rebate is 80% of
total installation cost for demonstration facilitiand 60% for general facilitiésIn addition, for
public buildings with an area of larger than 3,000 are required to invest 5% of the total
construction cost in new and renewable enéfgBoth programs are administered by KEMCO.

Korea has sought to cut its energy intensity sthee1l980s, particularly following the oil crisisdan
global recession that contributed to declining ekgoowth in the 19708 In 1980, state-owned
Korea Energy Management Corporation (KEMCO) wasnf to encourage energy efficiency
improvement. Industrial energy conservation wasoamged with tax credits for high-efficiency
technology conversions. Supply oriented energycpolvas reconsidered when KEPCO added
demand-side-management (DSM) for the first timatsn1993 Long-Term Power Development
Plan. Currently, there are various energy efficerprograms in Korea, which are largely
administered by the national government.

One such program promotes Energy Service Comp@a®S0s), which was introduced in 1992 to
encourage energy efficiency improvement especiéy private participation. ESCOs are
companies that invest in energy efficiency equipmanh energy-user sites and recover the
investments and profits through energy savingstedeftom energy efficiency. The main business
areas involve installation of energy conservingigenent, energy saving lighting, reuse of waste
heat, improvement of industrial processes andHeenal storagé® With government support, the
ESCO market has grown substantially. The numb&S€EOs has increased to 163 in 2006 from 4
in 1992 and the market has grown to $240 millio2@®6 from $0.5 million in 1993. Government
support include concessionary loans (a fixed isterate of 3%), tax credits for companies
investing in ESCO programs, and technical supfdrt.The impact of ESCOs since their
establishment in 1992 is shown in Table 5.1.

Table 5.1 Economic and Energy Savings of ESCO
‘93-‘00 2001 2002 2003 2004 2005 2006 Total

Investment 198 75 140 100 83 183 133 913
($million)
Economic Savings 74 26 65 43 33 61 77 378
($million)

Energy Savings 248 78 206 114 80 118 156 999
(1,000TOE)

“0Korea New and Renewable Energy Center (KNRECOTR0Support for Dissemination. Retrieved Noven&r
2007 fromhttp://www.knrec.or.kr/

“ Ibid

*? Ibid

“3Byrne, John, Leigh Glover, Hoesung Lee, Young-Dang, & Jung-Min Yu. (2004). Electricity Reformaat
Crossroads: Problems in South Korea's Power Litzatadn StrategyPacific Affairs 77(3), 493-516.

*“MOCIE. (2007) Guide for ESCO business

* |bid. Reform Strategy for ESCO
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Source: Ministry of Commerce, Industry and EnefgDCIE). (2007).Reform Strategy for ESCO

In the industrial sector, Voluntary Agreement (VA9 implemented to encourage energy
conservation. If industrial facilities with annuathergy consumption over 2,000 TOE participate in
the program, they receive financial and technicaistance from the government to meet their
voluntary targets of energy and carbon savings.ofA2005, 1,288 industrial plants out of eligible

1,628 have participated in this program. Accordinpga MOCIE White Paper (2005), 1,021

industrial facilities planned to save approximatél$ MTOE, which is equivalent to 10 % of these
facilities’ energy consumption in 2003 and abous $illion through 2004-2009.

In order to reduce energy intensity in the buildgegtor, KEMCO and MOCIE are implementing
three energy efficiency programs: “Energy Efficigr8tandards & Labeling,” “High Efficiency
Appliance Certification,” and the “e-Standby Pragra Energy Efficiency Standards & Labeling is

a mandatory program, which requires manufacturads importers to provide information about
energy efficiency and prevents the selling the potgl which fail to meet the minimum efficiency
standards. This program applies to high energyswmmg and largely used products such as
electric appliances, lighting, domestic gas boilansl automobiles. High Efficiency Appliances
Certification is a voluntary program administered KEMCO. Appliances that realize a certain
efficiency standard are certified by KEMCO. As wmoin Table 5.2, eligible products include
induction motors, windows, industrial/domestic dasilers, inverters, etc. Korea’'s e-Standby
program is specifically designed to reduce starmtiwer which is being wasted regardless of usage
of electric appliances (such as remote control maditor indicating light). The standby power
wasted in the residential sector is substantialpuarting to 11% of total electricity consumption.
This program applies to 17 items covering officel @omestic appliances such as computers, fax
machines, copiers, scanners, TVs, radios, stereb®¥D players'®

Table 5.2 Energy Efficiency Program

Program No. of items Applied products Type of peygr
Energy Efficiency 18 Refrigerator, domestic boilerMandatory
Labeling fluorescent lamp,

automobiles etc.
High Efficiency 34 Induction motors, windows, Voluntary
Appliances pumps, industrial gas boilers
Certificate etc.
e-Standby 17 Computers, printers, TV, Voluntary

DVD players etc.
Source: Choi (20075 KEMCO (20075°.

In addition to efficiency programs for appliancesl &equipment in the building sector, there are
three efficiency improvement programs specificédlybuildings: Standards for Building Insulation
and Energy Efficiency Design, Energy Efficiency kelbg for Buildings, and the Green Building
Certification Program. Standards for Building llsdion & Energy Efficiency Design was

“6 Ministry of Commerce, Industry and Energy and KoEnergy Management Corporation. (20@Jnsumer
Purchasing Guide for Energy Saving ProducRetrieved January 3, 2008 frdrtip://www.kemco.or.kr/

*” Choi, Jong-Won. (2007Energy Efficiency Potential in South Korenalytical Paper for the Degree of Master of
Energy and Environmental Policy. Newark, DE: Unsigr of Delaware.

“8 Korea Energy Management Corporation (KEMCO). (90&nergy Efficiency Programs. Retrieved Januar(®8

from http://www.kemco.or.kr/english/sub03_energyefficgd0.asp
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established in 1972 introducing building insulatstandards and requirements. This program was
revised in 2001 and now requires 20% higher ingrladnd eight types of high-energy buildings
addressing commercial offices and hospitals. Thesklings have been mandated in a separate
design standard for energy efficiency since tflefEnergy Efficiency Labeling for Buildings is a
voluntary program that provides financial incensiier facilities that meet specific performance
standards. The Green Buildings Program is alsontaty. It is designed to evaluate environmental
impacts throughout a life-cycle analysis of thelding construction process. It was jointly inigdt

by the Ministry of Environment (MOE) and the Mimgtof Construction and Transportation
(MOCT) in 1999.

Energy saving potential from installing proper ilaion in building shells can be substantial. The
Korean government has subsidized insulation fadeese since 1984. The program is limited to
houses built prior to 1979. After that year, irsdidn was made mandatory.

Table 5.3 Loans for Insulation for Houses

1984~2000 2001 2002 2003 2004 2005 Total
Loan Value 65.8 0.73 0.36 0.26 0.31 0.19 67.7
($ million)
Number of 20,630 88 45 26 29 10 20,828
Residences

There are also several sustainable energy polesesblished recently by the City of Seoul. In
particular, “clean urban planning” is policy prityriof the new city government. The new mayor’s
environmentally-friendly energy declaration in 20pledges that Seoul would cut the energy
consumption by 15% against a 2000 baseline anddvwedluce greenhouse gases 25% below their
1990 level. For this purpose, it will increase #ihare of renewable energy up to 10% by 282

this vein, the City’'s first Department of Energysmereated on April 5, 2007, which is primarily
focused on energy conservation, energy efficiemegponses to climate change and renewable
energy development.

Because the building sector in Seoul consumes abo%i of City’s energy, the government
established a “Seoul Green Building Standard,” Whaans to reduce energy use and greenhouse
gas emissions from this sector. Furthermore, Séssuled a municipal ordinance to create a
“Climate Change Fund” in September 2007, the firdhe country, which will invest $100 million

by 2010. The sources of the Fund are: the City'segd accounts and dividends from Korea
District Heating Corporation and the Korea Gas ©oxpon. The purposes of the fund are
identified as: to reduce the emission of greenh@ases, develop and diffuse new and renewable
energy, rationalization of energy use and assistancenergy-poor householdsAccording to
City’s plan for 2008, the budget for new and rengwaenergy installation is increased to $8.2
million from $3.9 million in the previous year.

With this strong policy and institutional framewof&eoul has already made some progress in
renewable energy development. In 2007, Seoulliadt800 kW of PV at the Chung-gae Chun

%9 Choi, Jong-Won. (2007Energy Efficiency Potential in South Korenalytical Paper for the Degree of Master of
Energy and Environmental Policy. Newark, DE: Unsigr of Delaware.
*0 City News. (December 17, 2007). Clean Seoul EndRgyrieved January 11, 2008 from
o http://www.seoul.go.kr/seoul/citynews/majornews/1265 8644.html
Ibid
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water filtration plant. The electricity generafiedm this PV system is used to maintain the water
level in Chung-gae Creek by pumping the water fitem River>? In addition, in November 2007,
Seoul and Korea Midland Power (KOMIPO) agreed tibd2, 500kW of PV facilities by 2008.
According to this agreement, Seoul will rent regditand to KOMIPO and KOMIPO will be
responsible for all installation investment and é granted the right of operation for 15 ye#rs.
Because fuel cells offer distributed generatiothebuilding sector using natural gas, Seoul has
started a monitoring program with Korea Institut&oience and Technology (KIST), Korea Gas
Corporation (KOGAS) and Daehan City G4sSeoul plans to install 30 fuel cells (1 kW) in
hospitals, sports facilities and public buildingsrh 2008

The current national and local policy frameworkS@oul lays the solid foundation for creating a
Sustainable Energy Utility. In evaluating a traiosi to an SEU structure, the City will need to
consider whether to add transportation serviceso#imer fuels, whether there are programmatic
holes that could be addressed through a more feeajproach to incentive design, whether to
establish a third-party management structure, andlest to design an SEU for financial self-
sufficiency. The potential for integrating the igglframework described above into an SEU
organizational structure is considered in Sectich 6

5.2Building Sector Energy Sustainability — A Key Chaltge

Energy consumption per unit of GDP is generallyduse measure the “intensity” of energy
requirements in a society to produce economic valdecording to the International Energy
Agency 2007 report, the electricity intensity ofriéa continued to grow during 1990 to 2005 while
other energy efficient OECD countries lowered @bsized their electricity intensity in the same
period>’ The electricity intensities in several countriae shown in Figure 5.1, with each
country’s year 2000 rate used to index subsequamiad rates. While the electricity intensity of
Korea increased 23% during 2000-2005, Sweden rediiselectricity intensity by 10%, Norway

8%, United Kingdom 7%, United States 6% and Japgar{@Germany shows slight increase of 2% in
the same period).

The country’s energy (as opposed to electricitygnsity is also compared to advanced OECD
countries. In 2004, while Germany’s primary enarggnsity was 0.18toe per thousand US dollars,
Italy 0.17, United Kingdom 0.15 and the United 8%a0.22, Korea’s primary energy intensity was
approximately two times higher than these OECD ties) at 0.35toe per thousand US dollars
(KEEI, 2007)>®

2 Nam, Su-Jung. (2007, 9 April). Completion of P\hggation facility in Chung-gae filtration plartorea Energy
Retrieved January 11, 2008 frdntip://www.koenergy.co.kr/

%3 City News. (December 17, 2007). Clean Seoul EneRgyrieved January 11, 2008 from
http://www.seoul.go.kr/seoul/citynews/majornews/1285_8644.html

> According to City’s 2007 budget, dividend from KarDistrict Heating Corporation and Korea Gas Crarfion were
$180,000 and $4,620,000 respectively (Seoul CR9;72.

%5 City News. (December 17, 2007). Clean Seoul EndRgyrieved January 11, 2008 from
http://www.seoul.go.kr/seoul/citynews/majornews/1285_8644.html

*% See the discussion in subsection 6.3.

" International Energy Agency. (200Blectricity Information 2006Paris: OECD/IEA.

%8 Korea Energy Economics Institute (KEEI). (200&hergy Info Euiwang, Gyung-gi do: MOCIE/KEEI.
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Figure 5.1 Electricity Intensity for Selected OECDCountries (Year 2000=100)

The high energy intensity of Korea is often expt@inas a result of the high share of
energy/electricity intensive industry. However,tbe other hand, it also indicates that there eagr
energy saving potential through upgrades in thécieffcy of technologies and by industrial
restructuring. Additionally, through the effectideployment of renewable energy technologies to
lower conventional energy demand, energy and enwiemtal sustainability goals can be advanced.

5.2.1 Energy Efficiency for Seoul’s Building Sector

In order to take the path which will ensure lesgrgy consumption and continued economic
development, city-centered policy initiatives amppm@priate programs can play an important role.
In this regard, the SEU offers innovative altervetto the conventional energy supply oriented
policy that can assist Seoul in its pursuit of loarbon urban prosperity. We suggest that special
attention should be paid to the City’'s building teecvisualizing the energy saving potential.
Because Seoul is a densely settled municipalitarge share of its energy use derives from the
characteristics of its building stock and equipmeastwell as the nature and volume of activity in
its buildings. The energy consumed in the residédnbmmercial building sector accounts for about
60% of total energy use in Seoul. Further, whitergy consumption in other end-use sectors
decreased between 2002 and 2005 (especially thepeation sector), energy consumption in the
building sector steadily increased (See Figure. 5.2)
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Figure 5.2 Energy Use by End Use in Seoul (2002-ZB)0
Source: Yearly Book of Regional Energy Statisti(BEI (2003-2006).

One method of assessing the available energy e@ffigi potential in Seoul is to compare
electricity/gas intensity for its residential andnumercial buildings with other jurisdictions.
Residential building electricity intensity can régde measured as electricity use (in kWhs or toe)
per unit of residential floor area. Similarly, rseang electricity/gas intensity for commercial
buildings would be appropriate with commercial fl@oea. Building energy performance measured
by the above indices can be calculated for Seodlcampared with other jurisdictions including
Busan, Daegu, Inchon, Gwangju and Washington D@. tOuhe difficulties in collecting city-wide
data in the U.S., the analysis of Washington, Dim&ed to electricity/gas intensity of residerttia
buildings.

Residential electricity consumption was gatheremimfrthe Korea Electric Power Corporation
(KEPCO) and Korea Energy Economics Institute (KEEIRegional gas consumption by end use
was obtained from KEEI'Y earbook of Regional Energy Statisti2806). Floor area of residential
buildings for each city was calculated using datamf the Korea National Statistics Office.
Residential electricity and gas consumption dataMashington, DC were gathered from the U.S.
Energy Information Administration (EIA). Floor aewas calculated using the U.S. Energy
Information Administration’s residential energy somption survey data series and housing stock
data reported by the U.S. Bureau of the Census.P @&ta was obtained from U.S. Bureau of
Economic Analysis.

As shown in Figure 5.3, both electricity and gaemsity of Seoul in 2005 are the highest among
the other cities in the residential building sectdihe City’s high intensity can be explained by a
number of factors, including income level, housstock characteristics, differences in weather, and
implementation of energy efficient measures. Havewdue to the lack of data, constructing a
comprehensive model with adjustments of these facsanot available in this report. Still, it cha
worthwhile to note that Seoul’s electricity and gasisumption per square meter in the residential
building sector is 17% and 54% higher, respectivétian Washington, DC which has similar
weathef®, urban housing pattern; but, importantly, WastongtDC has three times higher per

*9 KEEI. (2006).Yearbook of Regional Energy StatistiEsiwang, Gyung-gi do: MOCIE/KEEI.
%0 Seoul has higher cooling degree days but lowetingedegree days, which means Seoul is hotterrimser but
milder in winter than D.C.
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capita income than Seoul and, nonetheless, hamidicantly less energy-intensive housing stétk.
The electricity prices in both cities were nealg same in 2005: the average retail electricitgeori
for residential use is 9.3 and 9.2 cents per kWiSéaoul and Washington DC, respectively.
Washington DC'’s gas price for residential use &Xigher than Seoul®

According to economic theory, energy price has\eense relationship with energy consumption
while level of income is positively related to eggrconsumption. With this in mind, it is fair to
conclude that electricity use in Seoul’s residérdiialdings is less efficient than that in Washmgt
DC, considering that Seoul’s income level is mumdr while prices and other factors are more or
less the same. With regard to residential sedasrigtensity, although gas prices and income level
offset each other to a certain extent, Seoul sho®4% higher gas intensity than Washington DC,
which also obviously indicates that gas is lesgieffitly consumed in Seoul’s residential buildings.

Therefore, it is suggested that a Seoul City SEEdseto focus on energy saving measures
appropriate to the residential building sector. YNerzation, energy efficient heating, ventilation
and air conditioning, improved water heating tedbgyp and upgrades in residential appliances
would seem to be important performance targetstier City to lower its electricity intensity.
Accomplishing this goal must take place while addieg energy services affordability. Because
the SEU financial model utilizes shared savingsetmove the barrier of higher capital costs, a
Seoul SEU can simultaneously pursue energy saandsffordability objectives.

®11n 2005, while per capita GDP of Seoul was abdu,$00, DC was about $50,000 (note that Seoul’'s Gyegged
at 2000 won value while DC'’s is chained at 2001.dd@lar value).

%2 |n 2005, retail electricity price for residentialSeoul was 9.3 cents per kWh while 9.2 centskjdén (1US dollar =
1,000won) (EIA. (2007). State Electricity Profil2805. Retrieved February 2008 from
http://tonto.eia.doe.gov/ftproot/electricity/statefiles/05st _profiles/062905.pdf Residential gas price in Seoul was
$0.51/m3 while $0.60/m3 in the same year (EIA, 2M&rieved from
http://tonto.eia.doe.gov/dnav/ng/ng_sum_Isum_a_ EMRRRE DMcf_a.htth
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Figure 5.3 Comparison of Residential Building SectoEnergy Intensities

Figure 5.4 shows electricity and gas intensitiesh@ commercial building sector for five major
cities in Korea without adjustment for local GDP weather factor. According to this result,
Seoul’s electricity/gas intensity for the commerdailding sector also ranks highest among the
other Korean cities. In particular, Seoul Cityasgntensity is more than double that of the other
cities’ gas intensities. This difference may bplaed by the higher GDP per capita in Seoul City.
An econometric model with more comprehensive datalevverify the impact of income, weather
and other factors in a more quantitative way. HeveSeoul’'s 31-45% higher per capita GDP than
the four other cities hardly justifies the City’'8@% higher gas consumption.
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Figure 5.4 Comparison of Commercial Building SectoEnergy Intensity

The results offer important guidance for policy madation. The local economy of Seoul is
overwhelmingly service-oriented, and its commerbualding stock reflects this. It is common for
this building stock to use a significant amounteoergy on heating, cooling, lighting and motor
loads. Well-designed programs to address thesee®wf energy demand can pay important
dividends in lowering the City’s energy intensitipecisions regarding these end uses can involve
equipment with lifetimes of 15 or more years. fficgency is made a competitive option, a multi-
year stream of benefits can be garnered. Buiesdldecisions do not consider energy savings, the
City will be saddled with the cost of lost opportigs. This point is even more germane regarding
envelope quality, as most commercial buildings wtthnd for 50 or more years. Both the new
construction market and the market for repairsranabdeling in this sector need to be high-priority
targets for performance upgrades. A Seoul City SBb target funds and programming to these
high gain applications.

5.2.2 Integrating Renewable Energy into Seoul’s BuildingStock

Along with energy efficiency improvements, reneveabésources can greatly contribute to the
reduction of conventional energy needs in the sl sector. In particular, PV among other

renewable energies will fit in well with dense unbaatterns of Seoul City because it can be easily
installed on rooftops or facades of buildings. Tty SEU may consider taking advantage of the
City’s availability of rooftop estate for PV inslation.

45



The available rooftop area can be estimated fraorfarea data of different types of buildings in
Seoul. Once the available rooftop area is estitdhate may calculate total capacity and generation
of rooftop PV systems. As a first step to estimatailable rooftop areas for PV, several
assumptions are made. First, as buildings lowan tthree stories may have less insolation
compared to higher buildings due to shadings, aissumed that only 80% of the rooftop area of the
lower buildings is available. In addition, it issmamed that only 40% of rooftop area can be used fo
PV systems due to solar orientation problems asddebstructions. Based on these assumptions,
the PV-suitable rooftop real estate of existingidestial, commercial, and public buildings is
estimated to be 45.8 millionawhich is approximately equivalent to 7% of theata@rea of Seoul
City. The total PV capacity of this suitable ragftarea is estimated to 4,740 MW. Total electicit
generation from rooftop PV will be 7,130 GWh, whiabcounts for 20% of Seoul’'s electricity
consumption in 2006 (41.8TWh).

The economics of PV systems can be greatly enhabhged combination of the City’'s SEU
financing mechanism and current feed-in-tariff (FBEheme. Table 5.4 and Figure 5.5 show the
financial feasibility of a 3kW building PV systemmder the SEU scheme. It is assumed that the
City’s SEU loan for a 3kW PV system is $9,000, 6#%&of initial capital cost, and the loan period
is 15 years. Two additional inverters are needet @0 to 25 year life-time of the system. In
addition, maintenance cost is assumed to increaseaily at an inflation rate of 3%. The annual
savings are from electricity sales to grid at F¢T the first 15 years and System Marginal Price
(SMP) for the rest of the system’s life titffe.The system is subject to annual 1% degradation in
efficiency and the FIT is projected to decline 48taally from the fourth year.

Supported by an SEU loan and the feed-in-tarifgvah in Table 5.4 and Figure 5.5, the payback
period is 10 years and the internal rate of re{lRR) is 8.3%. Given the relatively high IRR, drc

be fairly concluded that the system can attracestment. There may be several mechanisms to
share the savings for the PV project between thesldpers and the rooftop estate providers,
depending on portion of initial costs and the resgality for maintenance. For example, the
developer and the rooftop estate provider can mat@ntract to share the initial capital cost and ne
savings equally. By doing so, each party will reee$4,570 after the recovery of the investment
cost. The IRR declined to 6.2% but it is still fezi€ntly high to make this project commercially
feasible.

Table 5.4 3kwW PV Cash Flow with the City’s SEU Loarand FIT

Annualized Net

SEU Loan Inverters Maint. Total Supplied Value of Cash Cumulative

Year Payment Cost Cost Cost  kWh Savings Flow  Cash Flow
$9,000 $9,000 0 -$9,000 -$9,000

2009 $754 $317 $20 $1,091 3,143 $2,235 $1,144 -$7,856
2010 $754 $317 $21 $1,092 3,112 $2,213 $1,121 -$6,735
2011 $754 $317 $21 $1,092 3,081 $2,190 $1,098 -$5,637
2012 $754 $317 $22 $1,093 3,050 $2,082 $989 -$4,648
2013 $754 $317 $23 $1,094 3,020 $2,061 $967 -$3,681
2014 $754 $317 $23 $1,094 2,989 $2,040 $946 -$2,735

83 See section 5.1 (pp. 36) for details of FIT desigorea. SMP is set as 84won/kWh (approximat@igcents/kWh)
in 2007.
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2015 $754 $317 $24 $1,095 2,959 $2,020 $925 -$1,810
2016 $754 $317 $25 $1,096 2,930 $2,000 $904 -$906
2017 $754 $317 $25 $1,096 2,901 $1,980 $883 -$22
2018 $754 $317 $26 $1,097 2,872 $1,960 $863 $840
2019 $754 $103 $27 $884 2,843 $1,940 $1,057 $1,897
2020 $754 $103 $28 $885 2,814 $1,921 $1,036 $2,933
2021 $754 $103 $29 $886 2,786 $1,902 $1,016 $3,950
2022 $754 $103 $29 $886 2,758 $1,883 $996 $4,946
2023 $754 $103 $30 $887 2,731 $1,864 $977 $5,923
2024 $0 $103 $31 $134 2,704 $280 $145 $6,068
2025 $0 $103 $32 $135 2,676 $281 $146 $6,214
2026 $0 $103 $33 $136 2,650 $282 $146 $6,360
2027 $0 $103 $34 $137 2,623 $283 $146 $6,505
2028 $0 $103 $35 $138 2,597 $284 $146 $6,651
2029 $0 $36 $36 2,571 $285 $249 $6,900
2030 $0 $37 $37 2,545 $286 $249 $7,149
2031 $0 $38 $38 2,520 $287 $249 $7,399
2032 $0 $39 $39 2,495 $289 $249 $7,648
2033 $0 $41 $41 2,470 $290 $249 $7,897
2034 $0 $42 $42 2,445 $291 $249 $8,145
2035 $0 $43 $43 2,421 $292 $249 $8,394
2036 $0 $44 $44 2,396 $293 $249 $8,643
2037 $0 $46 $46 2,372 $294 $248 $8,891
2038 $0 $47 $47 2,349 $295 $248 $9,139
IRR 8.3%
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Figure 5.5 Cumulative Cash Flow of a 3kW PV System

5.3 A Transportation Focus for the Seoul SEU

As shown in Figure 5.2, the transportation seddhé second largest energy consumer in Seoul. In
particular, as shown in Figure 5.6, road transpioriaaccounts for 91% of total petroleum
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consumption in 2005. Gasoline, diesel and butaméhe major fuels for road transportation, which
accounts for 36%, 34% and 30%, respectifélyThe large level of oil consumption for road
transportation poses not only an economic burdetherCity but also creates adverse impacts on
urban air quality.

Civil

Aviation

7% Railways Butane

1% (30%)

o Gasoline
Shipping (36%)

1%

Diesel
(34%)

Roads
91%

Total Petroleum Consumption in Transportation: ~ Petroleum Consumption in Road Transportation:
31,170,000 barrels (2005) 28,400,000 barrels (2005)

Figure 5.6 Petroleum Consumption by TransportationTypes in Seoul

In this regard, the City’'s SEU needs to pay speaitntion to reducing oil consumption in road
transportation through diverse financial mechanissswitch from individual vehicles to public
transportation and from less efficient vehicleartore efficient ones. One of the possible policy
options is a congestion charge. It is a chargeosa@ on vehicles that enter a defined zone (for
example, especially congested urban central arga)gicertain hours of the day.

London introduced congestion charging in Febru@93to relieve its heavy traffic tie-ups and
associated air pollution. The charging zone ha&n lexpanded from the original designation of the
central city area into West London. All revenuenir the congestion charge is invested in
improving the city’s transport system, particulaits/bus services. In fiscal year 2006-07, London’s
congestion charge raised £123 million (approxinyatel.S. $243 million). After five years of
operation, London’s congestion charge policy hasignt about a number of positive outcomes.
The traffic reduction, as shown in Table 5.5, gndicant: 16% in total vehicles, 21% in vehicles
with four or more wheels and 30% in potentially-gfeable vehicles compared to 2082t the
same time, passengers using bus in the centrajiogazone increased by 37% during the charging
hours in the first year of operatiéfh.Due to the re-investment of funds in the cityisstservices,
the reliability of bus system improved on the reuteand around the charging zone: excess waiting
time for buses has been cut by 46% within the 26res well as adding more buses, London
introduced new hybrid buses. London’s congestlmarge is thought to be responsible for a sizable
emission reduction in transportation sector. Adowgy to Transportation for London (TFL), the
congestion charge policy contributed to a reductib8% in oxides of nitrogen (NOx), 7% in fine
particulate matter (PA) and 16% for carbon dioxide (GO

6 KEEI. (2006).Yearbook of Regional Energy StatistiEsiwang, Gyung-gi do: MOCIE/KEEI.

% Transport for London. (2007¢entral London Congestion Chargingnpacts monitoring, Fifth Annual Report.
® Transport for London. (2007¢entral London Congestion Chargingnpacts monitoring, Fifth Annual Report.
®”BBC. (2007, 19 February). Where has the money gone
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Stockholm also introduced congestion pricing in @0@®hich is more sophisticated than London’s
scheme and many positive results are documenteetluiced traffic by 15% and G@missions by
10 to 149%® Given these positive results, New York City, wheaffic congestion is one of the
major problems the city faces, is also trying tsadduce congestion pricing. The City’s plan has
been passed by City Council in March 31, 2008, itostpending for approval of New York State’s
legislature.

Table 5.5 Key year-on-year changes in traffic entémg the central London charging zone
during charging hours (07:00~18:30)

Although there exists some concerns about the seye effects of a congestion charge (i.e., the
accessibility to public spaces like the central aitight be distributed by people’s ability to pag),
well- designed pricing mechanism can relieve theven effects of the charge. For example, the
congestion charging scheme may include some kimagfressive elements such as exemptions for
the carpool passengers and handicapped driverdisgmlints for small or alternative vehicles. In
the long-run, the regressive effects might be ovtigemore convenient, reliable and affordable
public transportation.

5.4 The Potential Impact of an SEU for Seoul — Se¢f Performance Targets

A detailed inventory of energy efficiency and disited renewable energy opportunities is needed
to properly assess the potential impact of a Sébyl SEU initiative. But if typical measures
widely used by the three U.S. states discussedeatidh 2 above are marshaled to address City
building electricity and natural gas use, a pratiany estimate of impact can be obtained.

As noted in previous sections (see Section 3 andsggcial attention has been paid to the
importance of energy efficiency improvement in dinf sector at the U.S. federal as well as state
level. Recently, the U.S. Department of Energy B)®@as established regulations that require most

% Environmental Defense Fund. (2007). Congestiocifgi Retrieved April 27, 2008 from
http://www.edf.org/page.cfm?taglD=6241
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new federal buildings to achieve at least 30% imedoenergy efficiency over prevailing conditions.
Over the next ten years, target is expected to sawe than 40 trillion Btu and reduce carbon
dioxide emissions by 2 million metric tons (NRELW&etter, January 9, 2008). In February in the
same year, DOE launched the Builders Challengengatin the U.S. homebuilding industry to
build 220,000 high-performance and energy efficrearhes by 2012. The industry is asked to build
1.3 million high efficiency homes by 2030 allowihgmeowners to collectively save as much as
$1.7 billion in energy costs (NREL Newsletter, Redoy 20, 2008). Before the federal targets had
been announced, the Delaware SEU set an energieaffy target of 30% reduction in residential
and business building energy requirement by 2015.

The Joint Institute for a Sustainable energy andirBnmental Future, comprised of prominent
energy experts in Korea and the Center for Enengly EEnvironmental Policy at the University of
Delaware, conducted research on energy efficiermtgnpial in each end use sector in Korea, the
result of which was published by Maeil Kyung Jae2d04 under the titleenergy Revolution
According to this comprehensive research, energinggootential for residential and commercial
sector is 34% and 36% ,respectively, by 2020 coetpao the government’s business-as-usual
scenario.

To prepare an impact estimation of a Seoul City SkE&Jassume the following:

» The City of Seoul’s GDP will continue to grow iagias been for the past five years (2000-2005);

* Electricity and natural gas use associated wettnemic growth will continue to increase in the
City as they have been for the past five yearsepgixfor expectable technology improvements
(which modestly reduce the rate of demand grofith);

» The City launches an SEU in 2009 with the aimaafucing residential and commercial building
use by 30% by 2020;

* By 2020, the City’'s SEU has reached a 33% padiadn rate for its building-focused programs;

* A 10% City renewable energy target by 2020 ispaeid, including a 3% of PV carveout, in order
to offset conventional electricity ug®.

With these assumptions, and 11 years of Seoul’'s,@@etricity and natural gas use, and carbon
emission data enlisted to establish tends, it ssipbe to project the potential energy and carbon
impacts of a Seoul City SEU.

%9 Economists sometimes refer to this phenomenoautsmatic energy efficiency improvements’ becauseeasure
of continuous technology change is considered esmimgs to the modern economy. Estimates of the AEEI very
but are typically in the range of 0.5-1.0% per y&swe Hassol, S.J., Strachan, N.D., Dowlatabad20d2. Energy
efficiency: a little goes a long way. In: Watts@R (Ed.),Innovative Energy Strategies for gStabilization
Cambridge University Press, Cambridge, pp. 87—A2deduction for AEEI of 0.75% per year is madetfog impact
projections for Seoul.

0 Seoul’s renewable target of 10% by 2020 is suggestter a review of experiences and policies oftées and
renewable advanced countries. For example, Caboreglires its utilities with 40,000 or more custmto include
10 % of renewable electricity into their generatpmtfolio. Of the electricity from renewable egegrat least 4% is
required to be generated from soar electric tecgies. Nevada requires 20% of electricity sol@®i5 from
renewables and 5% of standard is required to bergtsd or acquired from solar resources. DelaaadeNew Jersey
also include 2% PV carveout programs in their REBA4 by 2019 and 22% by 2021, respectively). Tldipmary
report for a renewable energy scenario for SoutteK@onducted by the Joint Institute of Sustain&plergy and
Environmental Future also suggests a 10% of renlkeveatergy standard with a 3% of PV carveout is®3® Seoul
City’s renewable target of 10% by 2020 was declamezD07 (See also pp. 39). It should be notetldahr@anewable
energy target is assumed to be applied to onlyradég use in this report.
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The SEU can be anticipated to create real, medsyiaid verifiable energy savings. Without the
SEU in place, conventional electricity and natgas (city gas) use in the City is likely to grow by
10.8 MTOE through 2020. This represents a 26%eas® from the 2005 level of 7.96 MTOE.
Through a rigorous SEU program, the City will béealo reduce building use of conventional fuels
by 1.49 MTOE, which accounts for about 50 % of ggen the building sector by 2020 despite
continued economic growth of 2.71 % per year (FeguB). CQ savings from the implementation
of SEU are also significant. A City SEU can off$&d7 MTC by 2020. This represents a 57%
reduction from the 2020 business-as-usual foraxfeSeoul’s building sector emissions from
electricity and natural gas use (see Figure SAgain, this occurs while the Seoul economy
maintains a healthy economic growth rate of 2.7%.

3.50 - m Additional Electricity and NG use w/o new City E-E & RE Policies
3.00 = New Conventional Electricityand NG use

m Energy Savings from City SEU Energy Efficiency Programs

M Effect of City SEU Renewable Energy Program

Million Ton of Oil Equivalent (MTOE)

Figure 5.7 Potential Energy Impacts of Seoul Sustaable Energy Utility
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Million Metric Tons of Carbon (MTC)

4.00 1 m Additional Carbon Emissions without City E-E & RE Policies
B New Fossil Fuel Emissions after SEU & RPS

3.00 1 mcarbon Savings from City SEU Energy Efficiency Program

m Carbon Savings from City SEU Renewable Energy Program

-2.00 -

Figure 5.8 Potential Carbon Impacts of Seoul Sustaable Energy Utility
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6. Moving Forward with an SEU Model for the City of Seoul

Seoul has unique challenges and opportunities ¥elde a meaningful sustainable energy policy
and program. We are very optimistic about the micdefor the City to be a leader in international

efforts to balance the goals of energy affordahileconomic development and environmental
sustainability.

In support of the City’s efforts, we offer belowggestions for building and sustaining leadership in
this burgeoning area of innovative policy and papgrdevelopment.

6.1 Forming a Task Force

The Office of Clean Environment (OCE) in Seoul Qitay wish to consider formation of a Task
Force initially to evaluate the sustainable enesgyices potential by fuel and use sector. Its
purpose could evolve to assist the OCE in examipolgy issues, program needs and barriers, and
implementation challenges on an ongoing basis. Task Force could include City Council
members, OCE representatives, other public seefmesentatives, industry officials, community
leaders and research experts.

6.2 Creating a Research Plan

It is suggested that a detailed research plan epaped in order to identify near-, medium-, and
long-term targets and markets for sustainable gneeyelopment in Seoul City. The residential
and commercial building stock offer exceptional ofpnities and special challenges to realize
urban sustainability. In this regard, enactmenda &eoul Green Building Standard in August 2007
is an important step for the improvement of enegficiency and diffusion of renewable energy
technologies in the building sector. With a Citfls as the point-of-contact for all energy
efficiency and self-generation, it is suggested thgplementation of the City’s Green Building
Standard be an early obligation of the Seoul CEBUS Synergistic effects can be enhanced by
linking building code, and energy efficiency andste renewable energy programs together. In
particular, the role of a Seoul City SEU as a poirtontact will be important for residential end-
users because households largely lack the abibityadcess all of the information on energy
efficiency and end-user-sited renewable energy dppiies. The City SEU can serve as a
clearinghouse for government or third party enesggvice program information. By eliminating
bureaucratic complexities in the process of adgpsinstainable energy options, the City SEU can
expand the market greatly for the residential esetsiand at the same time, making it very easy for
households to routinely choose their most renewsildéainable energy options.

As domestic heating is the major end use in thiimgs sector, particularly in the residential sect
special attention needs to be paid to high-efficydouilding shell and window treatment and
upgrades of gas and oil boilers, and where postible replacement with solar thermal for
domestic heating. Solar thermal systems in thi@asial sector increased during the 1990s but
plummeted significantly since the 1998 financiasist This was mainly caused by bankruptcies of
small solar thermal companies due to financialdiffies during the national financial crisis. But
solar thermal systems are technologically matuceesmonomically viable, and can significantly
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reduce conventional energy use in residential mgklonce the market is revitalized through SEU-
implemented actions.

According to MOCIE’s recent Annual Report (2007 inillion households fall into the “energy-
poor” category that has to pay more than 10% af theome for energy needs. Although national
and City government attention to this problem @wgng, a systematic policy response with reliable
budgets will be needed. An SEU can provide thesg¢ufes as part of an Affordable Energy
Program, in particular, the weatherization needkwf and moderate-income housing. Customer-
sited renewable energy may play an important moladdressing the problem of ‘energy disparity.’
End-user sited renewable energy will not only pdevenvironmentally sound energy options for
the society but it also will help to relieve theoeomic burden for the energy-poor households.
Once the City’s SEU provides for the high, up-froost of renewable energy systems for low- or
mid-income households, the substantial monthly egee for conventional fuel and electricity can
be avoided. Thus, the SEU may consider custoned-senewable energy to low- and moderate
income households as a top policy agenda.

Seoul City may examine three or four potential fagdsources: feed-in-tariff§ energy shared
savings programs, and tax exempt bonds or its olimate Change Fund (CCF). Unlike U.S.
states, Seoul City does not have an authority f@osa a surcharge on electricity sales of power
providers to create special funds for sustainahkrgy service programs. However, as shown in
the Delaware case, shared savings can providdisagmti funds for an SEU over the long run (See
Figure 3.4 in Section 3). In turn, Seoul City casue sustainable energy bonds, as Delaware is
doing to provide investment resources for City paogs and then utilize shared savings to repay the
bonds. Thus, the absence of the revenue fromldotrieity sales will not undermine seriously the
financeability of SEU.

To address the SEU's initial working capital nee€slspul may examine two options. The City has
recently created a “Climate Change Fund (CCF),"ciwhwill be raised from the City’s tax revenue
and income from dividends of KOGAS and Daehan Gas. This fund can be used as an initial
source of capital to support SEU programs. Likdaldare SEU, Seoul also may consider tax-
exempt bonds as an initial source of capital fer3tU program. In order to receive a quality bond
rating, the Seoul City’'s SEU proposal will needd@monstrate an attractive return on investment to
potential bondholders. Projections of revenue®dam shared energy savings and feed-in-tariffs
(FIT) will be an essential component for the depetent in the research plan, along with an ability
to show balanced use of trust funds to improve ganogand project performance.

The research plan for Seoul City should considentiflying “early success” programs in which the
City could begin its involvement. Seoul has noteviously coordinated long-term and
comprehensive energy planning. In the early stapge, Seoul City SEU may focus on
residential/commercial buildings sector, which asgely overlooked by conventional utilities and
ESCOs despite its large energy saving potenttahight also be worth considering district-specific
implementation rather than full-scale city-wide grams in the initial stage of SEU development.

" In the absence of an RPS framework, a REC madex dot exist in Korea at this point. If an RPBssitutes for the
current feed-in-tariff, REC revenue flows can basidered as an SEU funding source.
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The key outcome of the research plan would be &nally based targets for efficiency gains,
renewable energy utilization, and affordable enedpvelopment. Green employment and
environmentally sustainability goals can also hegrated into a recommended targets protocol.

In sum, a research plan can furnish Seoul City aithanalytically based set of achievable targets
and strategic markets, a detailed map of SEU fiealidlity, and a useful guide for present and
future policy decision making.

6.3 Developing an Organizational Model that Learfrem the Delaware and Washington DC
SEU Approaches

This report has provided a detailed descriptiors@ieral organizational models for sustainable
energy service delivery. Based on experiencesnmespioneering U.S. states, a diagram of an SEU
model for Seoul City is sketched (Figure 6.1). this model, the OCE would implement and
oversee a competitive process to appoint a Cootraatiministrator (CA). The CA would
administer the SEU and supervise implementationractors delivering Seoul’s sustainable energy
services. The effort to create a one-stop shoputir the CA is vital in avoiding confusion and
redundancy that might otherwise discourage padimp. The CA would report to the SEU
Oversight Board composed of City policy authoritiexperts and community leaders. An
independent Fiscal Office would ensure proper noomiy and verification of all financial
transactions.

Based on findings from the research plan and irsaltettion with other jurisdictions and experts in
the City, a more detailed organizational model loameveloped by the Task Force.
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Figure 6.1 Proposed Seoul Sustainable Energy Commien Framework



APPENDIX 1

Estimates of Annual Electricity Savings for Targetd Residential Appliances

6.1.1.1.1 Part a. Residential Energy Efficiency Pot ential - Targeted Appliance Turnover Estimates
Delaware Appliance Stock Existing Appliance Sales Rate
Estimated
Total No. of
Appliances
Based on No.
Total % of | of Delaware | Average Estimated
households | Households | National Delaware | %0f2004 | Targeted | Incremental
with 1 or (assumes 1 |Replacement | ggjesfor | Salesthat | Energy Star | Energy Star
6.1.1.2  Appliance more per & New Sfles Replacement |are ENergy | Replacement | Replacement
Type appliances household) Rate & New Sales |Star rated rate (%) (no. of units)
Refrigerators 100% 298,736 10% 30,551 30% 60% 9,165
Clothes Washers 85% 253,926 10% 26,644 26% 50% 6,395
Z\Central AC wio Heat Pump 51% 152,355 12% 18,187 33% 66% 6,002
S
E| Central AC w/ Heat Pump 8% 23,899 17% 3,989 33% 66% 1,316
o Freezers 33% 98,583 7% 7,254 30% 66% 2,611
Room AC 14% 41,823 32% 13,367 30% 66% 4,812
Water Heaters - Electric 69% 206,128 11% 23,108 30% 66% 8,319

1. Based on EIA Residential Energy Consumption &gr8outh Atlantic Region, 2001.
2. Based on U.S. DOE Energy Star and EIA.

Part b. Residential Energy Efficiency Potential - T argeted Appliance Turnover Estimates
Increase In Old Appliance Turnover Annual Energy Savings
Average Annual
Approximate Targeted Electricity Savings
No. of Incremental Total per unit (kWh)
Appliances > | Targeted | Replacements, Targeted (difference Total Annual
10yearsold | |ncreasein |Units > 10 years | Energy Star | Petween E-Star Energy
(ie. likelyto | Replacement | old (no. of Sales per and >10yr-old Savings
Appliance Type be replaced) Rate (%) units) year appliance) (KWh/yr)
Refrigerators 86,633 13% 38,836 48,001 750 36,000,751
Clothes Washers 50,785 13% 33,010 39,405 815 32,115,057
2\Central AC w/o Heat Pump 39,612 13% 19,806 25,808 1,794 46,299,326
o
% Central AC w/ Heat Pump 6,214 13% 3,107 4,423 1,511 6,683,491
ﬁ Freezers 16,759 13% 12,816 15,427 609 9,395,091
Room AC 8,365 13% 5,437 10,249 385 3,945,915
Water Heaters - Electric 80,390 13% 26,797 35,116 375 13,168,340

3. Based on EIA Residential Energy Consumption &ur8outh Atlantic Region, 2001.
4. Based on Database for Energy Efficiency ResaUf@&ER) California, EIA Buildings Energy Data Bo2@05, Energy Star, U.S.

DOE.
Prepared for the Delaware Sustainable Energy Wiilitsk Force by the Center for Energy & EnvironraéRblicy.
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APPENDIX 2

Estimated Revenues from a 25% Aggregation Fee Assesl by the SEU on its
Distributed Renewable Energy Investments
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Note: Installed capacity of PV systems is based on the proposed Solar Carveout to b e submitted as an amendment to the State s current RPS policy. Installed
capacity of non-PV renewable energy systems is base  d on the proposed upgrade of the RPS schedule, also to be submitted as an amendment to SB 161.

Prepared for the Delaware Sustainable Energy Utility Task Force by the Center for Energy & Environmental Policy.
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APPENDIX 3

An SEU Prospectus with Tax Exempt Bonding
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48
* Revenue Assumptions
$25 million in Sustainable Energy Special Purpose Bonds are authorized. 279888+
GEF mill rate is doubled.
Revenues from 33% Shared Savings Agreements for energy efficiency investments are ) 8
received as projected. ”i —

REC revenues are received as projected based on declining price schedule.

Prepared for the Delaware Sustainable Energy Utility Task Force by the Center for Energy & Environmental Policy.
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