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Dear Reader,
It is my pleasure to present you with Connecticut’s Comprehensive Energy Strategy.

For too long, Connecticut residents and businesses have paid too high a price for energy in our state: to heat our homes,
fuel our vehicles, and power our businesses. Our dependence on fossil fuels has contributed to serious air pollution
problems and the build-up of greenhouse gases and other harmful emissions in the atmosphere. Shortly after I took office,
we began a statewide effort to conserve energy and control the cost of electricity. We have made great strides in the past
two years. Our efforts, which include consolidating state agencies to streamline energy policymaking and strengthening
renewable power and energy efficiency programs by leveraging private capital to deliver clean energy at some of the

cheapest prices in the country, have led to our state’s electricity rates decreasing by 12% across the board.

As this Strategy shows, we still have a lot to do to lift the energy burden—both economic and environmental—from our
families and businesses. We need to deploy a portfolio of energy options for consumers and expand energy efficiency as
the surest way to lower energy bills, reduce the budget stress from electricity costs, and improve our state’s
competitiveness. And in the wake of recent storms, we must do more to ensure that our residents and businesses have a

greater degree of energy resiliency when disaster strikes.

This Strategy lays out a coordinated approach to address our collective energy, economic, and environmental challenges. It
will ensure that all parties involved in energy in the state are pulling together in the same direction toward a cheaper,
cleaner, and more reliable energy future. This Strategy emerged from a broad-gauge policy process that builds on the work
of the Department of Energy and Environmental Protection in coordination with the Connecticut General Assembly, the
Connecticut Energy Advisory Board, and numerous state agencies and stakeholder groups. More importantly, I am pleased
that Connecticut’s energy strategy was shaped by the hundreds of Connecticut citizens who offered comments at the ten

public and technical meetings held throughout the state.

Connecticut’s Comprehensive Energy Strategy provides a clean break from Connecticut’s energy past and puts our state
back in control of our energy future. As we move forward, we will be empowered and guided to make decisions that will
reduce the amount we pay for electricity and heating, create jobs and spur economic development, provide us with better

transportation options that support economic development, and create a healthier environment for our families.

Sincerely,

210 CAPITOL AVENUE, HARTFORD, CONNECTICUT 06106
TEL (860)566-4840 = FAX (860)524-7396 * WWW.ZOVEINOL.CL.gov
governor.malloy@ct.gov
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Executive Summary

Connect i cut &sive EBargy Btratedy gives the tate a more systematic bass for addressing energy
opportunities and challenges. It provides a foundation for better informed policy, regulatory, and legislative

decisionsi as well as better energy choices at the household and business level. This Strategy covers all fuels

in all sectors with a planning horizon out to 2050. It offers analysis of t h e sdureenht enirgy
circumstances and a set of recommendations designhed to

Connecticut toward a cheaper, cleaner, and more reliable energy fiture.

This Strategy was released in draft format in October 2012, and has since been refined and improved in
response to thousands of comments received from hundreds of commentators. Created in coordination with
the Connecticut Energy Advisory Board, the Strategy benefited significantly from input received from the
Public Utilities Regulatory Authority, members of the General Assembly, the Office of Consumer Counsel, the

Connecticut Siting Council, and a number of other state agencies.

At the heart of the Strategy are a series of policy proposals aimed at expanding energy choices, lowering utility
bills for Connecticut residents and businesses, improving environmental conditions, creating clean energy

jobs, and enhandng the quality of life in the state. The Strategy offers recommendations in five major priority

areas:
1 Energy efficiency
1 Industrial energy needs
1  Electricity supply including renewable power
1 Natural gas
1 Transportation

By integrating energy, environmental, and economic goals, the Strategy bre&s new ground and advances a

broad and robust structure for thinking through energy options. It moves away from subsidizing favored

technol ogies or companies toward a flexible Afinanced |
sector leadershipi n scaling up cl ean energy projects. Emphasi s
using limited government resources to leverage private capital and increase the flow of funds into energy

efficiency, renewable power, natural gas availability, and a21st century transportation infrastructure that

promotes mobility options, transportation -oriented development, and market-based opportunities for clean

fuels and clean vehicles.
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This Strategy builds on the f undaimanddngolngcomnatmantssce t hat t |
clean energy depends on the emergence of new technologies that compete with fossil fuel alternatives. It

therefore proposes an array of economic incentives designed to drive down the cost of new energy

technologies. By harnesing market forces and competitive pressures, this policy framework promises to spur

innovation while offering support for a portfolio of renewable power generation alternatives.

The Strategy further seeks to al i grging Gppartunigygrovidedby 6 s ener |
shale gas for a lowercost, lesspolluting, and domestically available (and thus more reliable) foundation for
societyds energy needs. In identifying natural gas as
forward a sevenyear game plan for expanding access to natural gas across Connecticut with a goal of

providing nearly 300,000 Connecticut homes, businesses, and other facilities with an energy choice that

includes natural gas.

Department of Energy and Environ mental Protection (DEEP) analysis suggests that the initiatives advanced

bel ow will measurably reduce Co n-mpudtiogthecstate ob a tragpatoeye nhous e |
toward progress on climate change. But significant additional measures and breakthrough technologies will

be required to achieve the goal of an 80% emissions reductionby 2050 as spelled outinthes at eds 2008

Global Warming Solutions Act.

The Strategy offers a structure for guiensad e¢mer gy an e dc
meet the challenges of protecting the environment, and build a foundation for economic prosperity and job

growth. The principles, goals, and policies spelled out below represent not just the fruits of months of effort by
dozensofpeope from the Governor on down, but also the for mal
plans. As directed by the legislature, the Strategy will inform and guide future decisionmaking not only within

DEEP but also at the Public Utilities Regulatory Auth ority and other state agencies as well.

Energy Efficiency
Energy conservation offers a mechanism for reducing utility bills for every family and business in Connecticut
while creating thousands of new jobs. The Strategy calls for an expanded commitmentb fi al-d f fceocstti v e 0
energy efficiency through programs that:
1 Reachall sectors and all buildings i government, municipalities, universities, colleges, schoals,
hospitals, places of worship, commercial and industrial facilities, and homes including hous es,

apartments, condos, and senior living centersi with special focus on groups that have not been fully
reached by past efficiency programs such as small businesses and the lovincome community

1 Go beyond a traditional focus on upgraded lighting and weather stripping to deliver deeper efficiency
gains in heating, air conditioning, ventilation, insulation, windows, furnaces, boilers, and other
appliances such as refrigerators, as well as process efficiencies in the industrial sector
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1 Leverageprivatecap t al t hrough innovative financing-immechani s
theenat i on Green Bank (the AClIlean Energy Finance and
efficiency performance contracts, andthes at e6s new Co mrissessé @dan Bhergyper ty
(C-PACE) program

1 Reinvigorate and broaden the existing Home Energy Solutions program to ensure that additional
ratepayer dollars achieve maximum reach and impact with carefully established goals and metrics to
ensure ongoing performance improvements

T Incentivize Connecticutés wutilities to deliver on
performance-based rates of return

9 Establish building efficiency standards for both new construction and retrofits as well as a mechanism
for benchmarkin g building efficiency and disclosing efficiency scores at the time of rental or sale

1 Advance information technology opportunities for greater efficiency including a smart grid, advanced
meters, and smart appliances on a carefully structured basis.

Industry

Connecticutds competitiveness and prospects for economi

the industrial sector. Thus, the Strategy proposes to:

1 Ensure that expanded energy efficency programs reach allofthes at eds man wnifpanies ur i ng
1 Provide the industrial sector with support for efficiency investments that go beyond buildings to
include specialized process efficiency programs and combined heat and power projects
T Prioritize factories and ot bxensionofirhturalgasimans fAanchor
1 Launch a Clean Energy Business Solutions Program to be managed by CEFIA under the direction of
the Department of Economic and Community Development in support of job creation and retention
where energy costs are a criticalfactor
Electricity
Providing Connecticutds citizens with cheaper, cl

Strategy. To advance this agenda, DEEP proposes to:

il

Build on the analysis of the recently released Integrated Resources Pland ensure that Connecticut
has adequate power generation capacity over the next decade to match electricity supply with
demand, including potentially lowering electricity costs through contracting for low -costgeneration at
times of peak demand

Keep both generation and transmission costs down through proper planning, infrastructure
investments, and engagement in federal and regional energy decisionmaking processes including
increased scrutiny of the rules and incentives established by the Federal Energy Rgulatory
Commission and the Independent Systems Operator (ISOi New England), which runs the wholesale
electricity marketplace in our region

eaner

(
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1 Use economic incentives (including reverse auctions, declining subsidies, Power Purchase
Agreements, etc.) to bring down the cost of renewable electricity, spur innovation, and promote a
portfolio of alternative energy technologies that can compete with existing fossil fuel generation over
time

1 Focus on the deployment of renewable energy at scale using limited goverment resources to induce
private sector investment through the Connecticut Green Bank (CEFIA), Zero (and Low) Emissions
Renewable Energy Credits, and other innovative financing mechanisms

T Refine Connecticuto6s Renewabl e20®oenawébte pbdwer by2028)n d ar d (
with an eye toward considering: (1) raising the t
and (3) expanding in-state clean power generation

91 Explore opportunities for large -scale hydropower to provide low-cost, clean base-load generation as
well as the potential forload-f ol | owi ng (and thus fApeak shavingo) el

T Promote more fAdistributed generationo with proposal
submetering and to launch a pilot program of microgrids that would keep critical facilities (hospitals,
prisons, sewage treatment plants, etc.) and core services (police and fire departments, warming
centers, grocery stores, gas stations, pharmacies, banks, and phone charging locations) in a number of
citesandtowns Aupod when the grid is down

1 Ensure greater grid resilience through tree trimming, hardening of wires and poles, and funding for
improved information technologies that allow outages to be tracked and restored more quickly while
providing better communica tions with affected communities and individuals

T Launch an Advanced Energy I nnovation Hub at UConnods
basic research on topics such as: fuel cells, batteries and storage, microgrid engineering, and small
scale hydropower

1 Develop a cyber security strategy for Connecticut consistent with the emerging threat to the electric
grid and other el ements of the statebs critical i nf

Natural Gas

Americads energy situation has b easadavdhilahbilityaftdonmesti¢ shate t r an s
gas at prices that are now significantly | owethet han oi |
Marcellus Shale -- is in Pennsylvania and New York (as well as Ohio and West Virginia) less than 100 milesoff
Connecticutds western border. Because natural gas com
conversion to natural gas promises a cheaper, cleaner, and more reliable fuel for heating, power generation,

and perhaps transportation. DEEP acknowledges that there are significant environmental and public health

issues associated with the drilling and transport of natural gas, which the state will actively address wherever

possible.

As things now stand, Connecticut is not well positioned to take advantage of the emerging natural gas
opportunity. Only 31% of Connecticut homes heat with gas today, compared with 47% in Massachusetts and

iv
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48% in Rhode Island. The percentage of commercial and industrial entities with access to gas is only slightly
higher. The Strategy proposes to make gas available to as many as 300,000 additional Connecticut homes and
businesses, beginning with the roughly 217,00 customers who are on gas mains now but not heating with gas.
Specifically, it calls for:
1 Financing options for homeowners and businesses to eliminate the upfront burden of converting
furnaces, boilers, and other appliances to natural gasi with the average residential cost of about
$7500 being paid back ovbkeirl la rdeepcaaydnee rt thdd beswabhdteshnm tAhoant

by the gas companies but funded by banks and the capital markets, providing the average household
with immediate cost savings of about $600 - 800 per year

1 Alternative financing for low -income homeowners through community banks and credit unions with
the state providing incentives or financing through CEFIA

1 Atime-limited tax credit for those who sign up for conversion to gas -- providing a means for defining
the universe of potential new gas customers and creating greater clarity as to vihere gas infrastructure
investments can most economically be made

1 Expansion of natural gas pipeline capacity into Connecticut to meet the anticipated rise in demand for
gas as a result of expanded infrastructure and gas availability

1 Regulatory changes (ie., extended payback periods) that would enable potential gas customers who
are not on but are near gas mains to have th& connections financed bythest at e6s gas compan
repaid through the added revenues of their expanded customer base

T Roughy9 00 miles of gas mains to be built with a part.i
(factories, hospitals, schools, or other facilities with significant energy consumption) with access to
gas mains

1 Incentivesforthest at e6s gas c o-wmptlenrdqured canstructioa quikly, which DEEP
estimates will translate into as many as 7000 jobs

9  Utility construction projects to be linked so that the construction cost of new gas mains can be shared
with those installing water or sewer pipes, fiber optic cables, or underground electric lines.
Transportation
Cars, trucks, buses, trains, and planes account for 32% of the energy consumed in Connecticut and an even
higher percentage of the fossl fuels burned. Providingthest at ed6s ci t i z e n snsigthérdiorermobi | i t
high priority of the Strategy, which calls for:

1 Expanded commitment to transport -oriented development and a broader mobility focus that
encourages bikeways, walking paths, and other quality of life investments

1 Secure funding for transportation infrastructure in support of reduced road congestion, improved air
quality, and a strengthened platform for economic growth and job creation

1 Investment in a clean fuels/vehicles initiative that will ensure that the basic infrastructure needed for
vehicle choice will be in place including:
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o Sufficient public electric vehicle charging stations (requiring an incremental 100 stations
statewide) so that no one in the state need suf

o Support for conversion of fleets (delivery vans, taxis, garbage trucks, public works vehicles,
etc.) to natural gas in conjunction with private sector -funded construction of natural gas
filling stations that will be publicly available

o Establishment of a core set of Liquefied Natural Gas (LNG) stations at truck stops in support
of the growing number of long haul trucking fleets considering conversion to natural gas as
their primary fuel

o Expanded hydrogen filling stations as demand for fuel cell-powered vehicles grows

o Improved fuel economy in Connecticut vehicles and development of secondgeneration,
advanced biofuels

Comprehensive Energy Strategyd Process for Public Comment

On October 5, 2012 DEEP issued a draft of the 2012 Comprehensive Energy Strategy for public comment.

DEEP solicited written comm ents from stakeholders and interested persons, with an initial filing deadline of

December 14, 2012, subsequently extended to December 21, 2012 at the request of a number of stakeholders.

All written comments received by DEEP on the draft 2012 Strategycan be accessed on t he Dep
websitel, along with other reference materials, background documents, and sources utilized in the preparation

of both the draft and final Comprehensive Energy Strategy.

DEEP also held six technical meeting at its New Britain Office, at which the public and stakeholders were
given the opportunity to present oral testimony and to ask DEEP staff and consultants questions about the
analyses underlying the findings and recommendations in the draft 2012 Strategy. In addition, DEEP
conducted five public hearings at locations around the state3 to receive further public comments on the draft
document. All of the comments received have been summarized in an index which can be found in Appendix
F. DEEP would like to thank all of the stakeholders who participated in the technical meetings, the public
hearings, and those who took the time to submit written comments. Robust participation throughout the
development process has contributed to an in-depth dialogue about energy policy in the state.

http://www.dpuc.state.ct.us/DEEPEnergy.nsf/f$EnergyView?OpenFormé&Start=1&Count=30&Expand=4.3&Seq=7

November 14, 2012 i Transportation Sector; November 15, 2012 1 Electricity Sector; November 16, 2012 - Natural Gas

Sector; November 27, 2012 - Buildings Sector; and November 28, 2012 i Industry Sector.

Audio recordings of these meetings are available at:
http://www.dpuc.state.ct.us/DEEPEnergy.nsf/$EnergyView?OpenForm&Start=1&Count=30&Expand=4.2&Seq=6

November 14, 2012, at Bridgeport City Hall; November 19, 2012, at Kennedy Mitchell Hall of Records, New Haven;
November 20, 2012, in the Phoenix Auditorium, at iDdhterP6s off
for Environmental Sciences and Engineering, Storrs; and November 26, 2012, at City Hall Auditorium, Torrington.

Audio recordings of these public hearings are available at:
http://www.dpuc.state.ct.us/DEEPEnergy.nsf/f$EnergyView?OpenFormé&Start=1&Count=30&Expand=4.2&Seq=6

Vi
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Thisdocument wi l |l guide and direct the statebdbs ongoing e
environment and providing safe and reasonably priced energy for the Connecticut residents and businesses.

The CES is the formal embodimentofthest at e s p ol i c i aadwilliinformtamndidisect futerg a r d

decisions, not only those of DEEP and PURA, but also those of other state agecies tasked with implementing

state energy policy. We are grateful for the time, effort and attention of all who have contributed to this final

product.

Next Steps: Implementation and Performance Measurement

With this document finalizing the strategy for delivering a cheaper, cleaner, and more reliable energy future

for Connecticutds r ®OEEPd@int sntaina@n bwisliinetssrers t o i mpl ement
vision and tracking progress on the many elements of the Strategy with a set of quantitative metrics. DEEP

will engage the Connecticut Energy Advisory Board, the Energy Efficiency Board, the @nnecticut Energy

Finance and Investment Authority, the Low -Income Advisory Board, and other state agencies, as the

Department determines both how best to advance progress quickly and what metrics to measure. Among the

goals that DEEP seeks to advance

A Lower electricity rates and reduced overall energy bills for both residents and businesses
A Reduced heating costs tracked by type of fuel

A Decline in air emissions from power generation, heating, and other energy use

A Growth in the number of megawatts of installed renewable generation capacity

AExpandedavai | abil ity of demand response resources to ref
peak days

A Increased energy savings from efficiency investments

A More alternative -fuel vehicles on the roads

A Reduced dectricity consumption by sector and reductions in statewide energy demand
A Private dollars leveraged per public dollar invested in renewable energy

A Rise in number of clean energy jobs createdi by sector

A Decreased greenhouse gas emissions, measured againtdir get s est abl i shed by the s
Warming Solutions Act (PA 08 -98)

A Further deployment of d istributed generation capacity including functioning microgrids

A Improvements in energy security including: resource diversity, redundancy, modularity, prepared ness
and substitutability

Thesegoals and associated metricscan provide a starting point for establishing key benchmarks that will be
used to monitor progress as well as inform policymakers about potential refinement s to the Strategy that
might be neededto ensure optimal progress in Connecticut on the path to a cheaper, cleaner, and more

reliable energy future. Recommendations in the Strategy include specific legislative proposals; state agency

Vil
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initiatives, and regulatory changes. In the months and years ahead, DEEP will engage a range oftakeholders,
including sister state agencies, regional planning agencies, academic institutions, municipalities, various
boards and commissions and other public and private entities in the swift and thorough implementat ion of

the Strategy.

viii
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Chapter 1: Energy Efficiency Sector Strategy

Introduction

Energy efficiency stands out as a leading element in the push forcheaper, cleaner, and more reliable energy.

After all, the cheapesti and cleanesti energyi s t he ener gy that weneewoconsume.need,
Investing in energy efficiency is one of the most cost-effective ways to reduceenergy bills for Connecticut

residents and businessesBecause Connecticutds per capita energy exp
highest in the United States, we give special focusn this Strategytoi mpr ovi ng t he efficiency
buildings.1C o0 n n e c tresidents abdsbusinesses spend $8.1 billion to heat, cool, light, and provide hot water

for buildings ® an amount higher than the St at e dlsesetighkcrmemycesisor he
wei gh on ever auware @dbarddn to dhugpiresss that reduces their potential to create jobs and

contribute to the statewide economy.

Building-r el at ed energy consumption al s,astheheatasdp@emnect i cut 6
consumed requires burning vast quantities of fossil fuels. Producing electricity, burning natural gas and

heating oil emit stons of air pollutants. These energy sources emit pollutants such as sulfur dioxide (SQ@) and

nitrogen oxides (NOy), which reduce air quality and cause health problems, as well as greenhouse gasethat

add to the risk of climate change. Reducedelectric energy consumption & especially at times of peak

consumption & decreasesthe need for (and expense of) newpower generation capacity and transmission
lines.Chapter3( El ectricity) disicug&eisniipend& dotaai Ishav

Spending less on energy preserves capital that Connecticut companies can invest in their core business,
allowing them to compete more effectively. Furthermore, because Connecticut has very limited in-state fuel
resources,conservation measures meanthat fewer dollars are used to buy outof-state energy, which boosts
Connecticut 6s ec on onoryjoba at doms. Buptpedentfiss go far beyond the reductions in
energy costs.Energy efficiency brings substantial savings in equipment and maintenance costs, since heating
and cooling systems in efficient buildings can be smaller and operated less frequeatly, thereby extending the
useful life of this equipment. In addition, increasing the energy efficiency of homes improves comfort and

quality of life in these homes?

Taking Energy Efficiency to the Next Level
This Strategy assesses the tsengths and weaknessesofthe§ at e6s exi sting efficiency p
recommendations designed to expand the reach of these programs A particular focus of these

recommendations is on increasing the participation of a broad set of ratepayers, including small businesses

tus. Energy Information Administration, State Energy Data System, Connecticut, State Profile and Energy Estimates 1

Rankings: Total Energy Consumed per Capita, 2010 (million BTU). Available at
http://www.eia.gov/beta/state/rankings/?sid=CT#series/12.

2 Muldavin, Scott R. Green Building Finance Consortium, "Value Beyond Cost Savings: How to Underwrite Sustainable

Properties." Available at http://www.greenbuildingfc.com.
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and low-income citizens,i n t he St at e 6s .eThi§ Stratéeggatsasye epkrso gtroanfisdeepeno t
investments being made so asto go beyond simple measures such aschanging out light bulbs and installing
weather-stripping to addressing heating systems, ventilation, insulation, appliances (such as refrigerators),

and other deeper efficiency improvements. It proposes to recalibratethe St a texsting residential efficiency
program, the Home Energy Solutions, (HES) program, to capturet he previ ously referenced
efficiency gains, and to sharpen the incentives provided to utilities and energy service companies to fully

engage them in promoting the adoption of wider and deeper energy efficiency improvements.

At the heart of this Strategy is the recognition that energy efficiency is an investment that pays back
handsomely over time. Money has to be put up to buy insulation, a new furnace or boiler, or more efficient
appliances. While residents and businessesunderstand the benefits of efficiency upgrades, the upfront cost of
making these investments is a serious obstacle for many Thus, this Strategy introduc es severalnew financing
mechanisms designed to help Connecticut companies and citizens make the energy efficiency investments
they need to lower their bills, improve our environment , and grow the St a tec@risy.

Capturing efficiency gains isalso inhibit ed by a lack of actionable information on exactly what are the best
things a ratepayer should do in the way of costeffective efficiency improvements. Consumer inertia, and
uncertainty about who m to trust when it comes to both energy efficiency assessmentsand actually getting the
work done, represent important additional obstacles. Thus, this Strategy proposes ahighly visible and
coordinated new efficiency outreach effort (called Energize Connecticut or Energize CT) to help households
and businesses undestand energy options available through a variety of programs as well asnew business
models for delivering energy efficiency results. Energize Connecticutd website (EnergizeCT.com)was
launched in February 2013, and provides a one-stop catalogue of information to empower Connecticut
residents, businesses and communities to make smart energy choices. It provides a wealth of information
about the programs, financing opportu nities, and benefits of choosingto invest in efficiency and clean energy
resources.Energize CT is aninitiative of the Connecticut Energy Efficiency Fund (CEEF), the Clean Energy

Finance and Investment Authority (CEFIA), the State, and our local electric and gas utilities.

To reverse the negative consequences of a number of ilconsidered policy decisions( i ncl udi ng Ar ai di
energy efficiency funds) made in the decade between 2000 and 2010t hat weakened Connecticu
efficiency programs, the State must renew and expand upon its commitment to efficiency . In 1998, the

Connedicut General Assembly showed great leadershipby establishing an energy efficiency fund, supported

by a $0.003/kWh assessment on all retail electric sales,and authorizing a conservation assessmentin local

*References to the Stateds energy efficien

c
Programs administered by Connecticutés el e
ratepayers.

y programsntin thi
ctric and gas dis
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gas distri buti on <ratewn{aupporenatiral gak éfiCiénsy)efforts. Theseactions nearly
tripled the investment in electric efficiency from approximately $30 million annually in the early 1990s, to
nearly $90 million in 2000.

Investments in natural gas conservation also increased ove this time period, from about $1 million in 1994 -
2000, up to around $11.5million in 2010. Beginning in 2005, ratepayer contributions to the Connecticut
Energy Efficiency Fund (the Fund) were supplemented by new revenue sources, including revenues from tte
Independent System Operator Forward Capacity Market, sales of Class Il Renewable Energy Credits and
proceeds from the sale ofcarbon dioxide (CO,) allowances through the Regional Greenhouse Gas Initiative
(RGGI). In 2011, annual investment in electric efficiency reached $124million , while annual investment
natural gas conservation increased to $17million. Total program investment in 2011 was about $144million.

These investmentsdelivered real energy savingsto Connecticut consumers. From 2007 to 2011, Connecticut
efficiency programs helped reduce theS t a telecticty consumption by more than 5% and natural gas
consumption by almost 1% (Figure 1)5 Between 2000 and 2011 nore than 285,000 (or about 20%)
Connecticut homes received home energy evaluabns and associated measures such as efficient lightig,
weatherization, and air sealing through residential energy efficiency programs. In addition, over 34,000
Connecticut businesses have participated in the energy efficiency programs during this same peiod. ¢ Since
2000, i nvestments in electric energy efficiency measureshave saved over 650megawatts (MW) in peak
demand and reduced consumption by about 13%?

Despite these veryr e a | savi ngs, -aGanmoffragaintconmmitnhedtso efficrency over the first
decade ofthis century meant that its leadership position in energy efficiency eroded relative to other states. By
the time Governor Malloy took office , Connecticut had dropped to 8% place in the ACEEE rankings in terms of

the strength of its energy efficiency policies. Even thought he St at ed s i n weHigehcyiacneased n e n €

over this time period, the HES program and other efficiency investments were not structured for optimal
resul ts. Mo r e fuwdieg has nottkept pace with thedrereased investments by other statesnor
reached the level where all costeffective savings are captured.

Conservation Adjustment Mechanism to collect revenues for natural gas efficiency programs in 2006. See Connecticut
Public Act05-0 1, A An Act Concerning Energy Independence, 0 (2005).

Northeast Energy Efficiency Partnerships, "A Regional Roundup of Energy Efficiency in the Northeast and Mid-Atlantic
States." Available at http://www.neep.org/uploads/policy/2011 Regional Roundup_FINAL.pdf.

®The Connecticut Li ght and Power Company, et al., 2012 EIl ec
Management Plan. o Available at
http://www.energizect.com/sites/default/files/2012%20CLM%20Electric%20and%20Gas%20Plan%20FINAL.pdf.

" Ibid.

Connecticut Public Act98-2 8, fAct Concerning Electric -Rlestablisbeda uri ng, o ( 1¢
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FIGURE 1: Annual electric and natural gas efficiency savings as a percentage of retail sales, 2007-
2011

1.6%

= Electricity
0
14% | ™Natural gas 14%
' 1.3%
0,

o 1:2% 1.2%
Q@
© 1.0%
(2}
= 1.0%
8
2
S 0.8% 0.8%
[}
(2]
8
S 0.6%
£
5}
o

0.4% 0.35%

0.21% 0.23%
0.2%
0.08% .
0.03%
i A — L :
2007 2008 2009 2010 2011

Source: Northeast Energy Efficiency Partnerships, Regional Roundup.

In June 2012, the Department of Energy and Environmental Protection ( DEEP) issued an Integrated
Resources Plan (I RP) for Connect iacamp-up efficlercyetd mefpci ty sec
mitigate the imp act of a projected increase in electricity rates after 2017.The 2012 IRP showed that by
increasing the budget for electric efficiency programs from $105 million (the current amount funded by the
conservation assessment 0f$0.003/kWh and other revenues sud as RGGI) to $206 million annually,
Connecticut could achieve all costeffective efficiency savings andoffset expected increases in electricity
consumption, to realize a net reduction in electric usage of about 0.4%.In addition, the 2012 IRP projected
that this increased investment in electric efficiency could reduce Sulfur Dioxide ( SO2) and Nitrogen Oxides
(NOx) emissions by between 5% and 10%, while supporting 5,500 instate jobs by 2022 and growing the

St at e 6 s 8Axsonmea@amynenters on the DraftStrategy noted, it is critical that programs developed and
funded by the state for energy efficiency are specifically targeted to spur in-state job growth and make, and

green training programs are necessary to support the nascent home performance industryacross Connecticut.

The 2012 IRP 3 as a plan for the electricity sectord only addressed electric efficiency; it did not analyze the

potential cost-effective efficiency savings for natural gas or fuel oil. A lack of data makes it difficult to identify

the precise amount of potential gas or oil savings for Connecticut. With respect to natural gas, a study was

prepared in 2009 of the natural gas energy efficiency potentalinConnecti cut 6s commerci al i
sectors, but no similar study has been completed recently for thest a t resitlential sector. Similarly, there are

no current oil efficiency potential studies for Connecticut. In light of these data limitations, the savings

potential for natural gas and fuel oil in Connecticut was approximated by referencing gas and oil efficiency

8 Connecticut Department of Energy and Environment al Protecti
35, Figure 28. Available at http://www.ct.gov/deepl/lib/deep/energy/irp/2012_irp.pdf.
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potential studies from Massachusetts and Vermont § states whose building stock is similar in type and
vintage t o 6GasedoreteeMassachuséts and Vermont studies the comparable level of
investment needed toplace natural gas and fuel oil efficiency programs on a par with all cost-effective electric
programs is estimated to be about $120million annually. When combined with the electric savings level
identified in the 2012 IRP, the all cost-effective level of ratepayer support for energy efficiency programs for
all sectors could beexpanded to approximately $327 million per year through 2022. ? It is important to note
that these figures are presented for illustrative purposes only, to highlight the possible ran ge of ratepayer
spending levels that could be required to achieve all costeffective savings for electric, natural gas, and fuel oil
in Connecticut, and the significant savings that could be achieved at such sustained funding levels

Under this expanded energy efficiency scenario, as shown in Figures 2, 3, and 4 the resulting costs and
savingsassociated with the residential and commercial buildings sector would be significant .10 Connecticut
homes and businessescould reduce energy use byup to approximat ely 20% and spend roughly $13 billion less
on energy costs for net savings of $8 billion. This could result in a 14%overall reduction in energy use for
Connecticut when compared to 2012 baseline levels.

FIGURE 2: Forecasts of Primary Energy Consumption for Buildings in Connecticut in 2022

In the Expanded Energy Efficiency (EE) scenario, total primary energy consumption decreases by 20% compared to the
No EE Programs scenario, with reductions in oil, natural gas and electricity. The Base Case EE scenario would result in a
decrease in primary energy consumption by approximately 5% compared to the No EE Programs scenario
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Source: RMI Vision Model Analysis, discussed in Appendix A (Efficiency & Industry).

° This figure includes $290 million for residential and commercial buildings, as well as $37 million for industrial efficiency
measures. For more information about this analysis including the methodology and assumptions, see Appendix A
(Efficiency & Industry).

1% Costs and savings associated with industrial efficiency measures are not included in Figures 2, 3, and 4.
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FIGURE 3: Present value of energy efficiency investment and savings for Connecticut buildings,
20127 2022

For the years 2012-2022, total investments d including participant costs 8 of $4.8 billion (in 2012 dollars) would yield
gross savings of $12.8 billion realized from lower energy costs, for a net savings of $8.2 billion.
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Source: RMI Vision Model Analysis, discussed in Appendix A (Efficiency & Industry).

FIGURE 4: Annual benefits and costs of energy efficiency investment, 2012-2022

Energy efficiency investments begin to show a net benefit in 2015. Columns above the x-axis indicate benefits of
capturing the electricity, natural gas, and oil efficiency opportunity. Columns below the x-axis indicate the investment costs
for electricity, natural gas, and oil.
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As noted, capturing all cost-effective efficiency requires an upfront investment that pays for itself over some
period of time depending on the measure. While some measures, such & anew heating system, may take
severd years to recoup the investment, many others have very short pay back periods.Those upfront
investments consist of both a ratepayer supported offering that subsidizes program costs, as well asthe
customer share of the cost. While consistent ratepayer siypport at levels sufficient to leverage (or sell) the
customer investment is essential, the larger investment that will be required to take efficiency to scale will
require new sources of capital tohelp fund those upfront costs. In order to access new souces of capital, this
Strategy proposes that the State take steps toshift from areliance on ratepayer funding to a much greater
focus onusing existing funding to leverageprivate capital . As noted by several commenters, including the
Energy Efficiency Board, the development of these financing programs is critical to moderate ratepayer costs
of energy efficiency programs over time. To that end, Connecticut has among other things: established the
first-in-the-nat i on fAGDe & heBE&hk an ceandénvegtypmentrAutmoatyn( CEFIA); developeda
structure for standardized energy savings performance contracts for the State and municipalities to engage
energy service companies and launched a new statewide Commercial Property Assessed Clean Energ{C-
PACE) finance program that will enable commercial entities to pay back energy efficiency and clean energy
investments over time on their property tax bills. As noted earlier, the State has also launcheda new
statewide Energize Connecticut campaign designed o make Connecticut residents and businesses more aware
of the cheaper, cleaner energy choices available to themas well as the expanded opportunitiesfor financing
these energy efficiency investments and clean energyalternatives. By building on these efforts the State can
provide structure and scale to the effort to bring private capital into the clean energy arena, expand access to
financing, and lower the cost of borrowing. As these sources of private capitalincrease over time, the reliance
upon ratepayer resources will be scaled back A number of factors, including the ability to attract reasonable
cost capital, consumer responsivenessand success in engaging harder to reach customer segments such as
low income and small businesses will influence th e trajectory of the relationship between ratepayer and

private investments.

The State has takeninitial steps toward increasing funding to the all cost-effective levelidentified in the 2012
IRP, while recognizing that a gradual ramp-up of programs is needed to ensure that program quality and cost-
effectiveness areretained. In recognition of the renewed commitment to energy efficiency since 2010,
Connecticut moved from 8th to 6th place in the 2012 ACEEE ratingsi getting us closer to achieving Governor
Mal | ogpad of recapturing the number one spot. This Strategy proposes several complementary approaches

to achieving that goal and capturing the economic and environmental benefits for Connecticut citizens.

In January 2012, the Public Utility Regulatory Au thority (PURA) authorized a doubling of natural gas
efficiency program budgets from $17 million to $34 million annually ; however subsequent decisions have
prevented that from going forward . This Strategy recommends a reauthorization, by PURA, of the budget
proposed by the natural gas companiesin that docket. In July 2012, DEEP approved an expanded budget for

electric efficiency programs that recommended PURA establish a Conservation Adjustment Mechanism
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(CAM) to collect additional ratepayer funds that woul d increase the overall budget for electric efficiency

programs by $34.2 million in 2012. 11 A proceeding is underway at PURA to consider the establishment of a

CAM for this purpose .12 To ensure the ongoing availability of this funding mechanism, this Strategy

recommends strengthening PURAOGs existing authority to
direction for the use of the CAM to fund efficiency investments.

The foundation for this Strategyd s g o a | of transitioning {undedgraatsys away f
rebates, and other subsidies, and towards deploying private capital to finance energy efficiencyis underway.
As noted above, he enactment of Public Act 1280 in 2011 established new institutions and policies that are
already helping to diversify funding for energy efficiency. When CEFIA was established in 2011it was charged
with developing programs to leverage private sector capital to create longterm, sustainable financing
opportunities to support residential, commercial, and industrial s ector implementation of energy efficiency
and clean energy measuresPublic Act 12-2, adopted in June 0f 2012, augmented the ability to achieve these
goals byauthorizing the Commercial Property AssessedClean Energy program i in which CEFIA has already
enrolled a score of municipalities 1 that allows owners to tie repayment of efficiency and clean energy loans to
a propertyd dnadddion, new resibldntialiloaryproducts are being developed to meet the needs of
different customer segments and this Strategy recommends that the legislature authorize a residential PACE
program as soon as federal regulatory obstacles have been addressed.

Connecticut Leading by Example: Reducing Energy Use in State and Municipal Buildings

ConnecticutébéamplLeadpbygygrEaxm was <created in 2011 to fund e
government buildings and provide support for the St a tnaurdicgalities to achieve energy reductions in their buildings. As of
February 2013, more than $10 million in bond funds had been committed to 44 different projects. These projects have an
average pay back of 5.9 years and will achieve energy reductions that are the annual equivalent of more than 358,700 fewer
gallons of gasoline used or 1,460 homes being taken off the grid. The Lead by Example program has also developed a
standardized Energy Savings Performance Contracting (ESPC) process that can reduce energy use in state and municipal
facilities by 25% or more. This program enables state agencies and municipalities to implement multi-million dollar retrofit
projects that are paid for by future energy savings and can be structured to require no upfront capital investment. The first

municipal and state participants in the performance contracting program will be launching projects in early 2013.

These policy developments arealreadyh el pi ng i mprove the efficibatsacgessof Con
in bringing them to scale and achieving the efficiency goals set forth in this chapter will require a sustained

commitment, active promotion, monitoring , and refinement. Before discussing additional challenges and

“"Connecticut Department of Energy and Envi r oationeemdtt@atl Pr ot ect i
Management Plan. o Avail abl e
http://www.energizect.com/sites/default/files/120217%202012%20CLM%20Base%20Plan%20Final%20Approval.pdf.

12 pURA Docket 12-08-1 1 Applitation of The United Illuminating Company for Approval of a Conservation Adjustment
Mechani sm. 0 héps/eviw.cegbvipera/dmdketsearch; and PURA Docket 12-11-0 5, @A Appl i cati on of
Connecticut Light and Power Company for Approval of A Conse
http://www.ct.gov/pura/docketsearch.
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opportunities for improving building energy efficiency, it is important to explore some of the features of
Connecticut 6s odbincliuding $izre,gatterssefoehergy usage, ownership structure, age, and so on.
These features must be taken into account when considering the types of programs and incentives that will
achieve the greatest efficiency savings.

Overview of the Energy Efficiency Sector

Today, residential and commercial buildings are the largest users of energy in Connecticut, collectively
accounting for 58% of the S t a tere@ysusage and 87% of its electricity usage annuallyThese figures
represent an almost 30% increase in building energy consumption since 1980 (Figure 5), due to a modest
increase in population, an increase in the average size of buildings (particularly single-family residences), and
the increased prevalence ofenergy-intensive equipment, such as electronics, appliances and air conditioning.
Over the next several decades, building energy consumption in Connecticut could grow substantially.In a
business-as-usual scenario (which assumes modest energy efficiency savings per year), consumption is
projected to grow to 550 trillion British Thermal Units ( BTUS) per year in 2050, nearly 20% higher than
today's energy use of approximately 468 trillion BTUs. 13 The growth in energy consumption is expected to
come from increased demand for air conditioning and appliances, which incl ude office equipment, computers,
televisions, and video game equipment.

FIGURE 5: Historical and forecasted primary energy consumption for Connecticut buildings

Natural Biomass &
other

Electricity Oil gas

0 100 200 300 400 500 600
Trillion BTU
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Unless a much greater focus is placed on energy efficiency this increased consumption will result in higher
energy costs for Connecticut homes and businessesOther New England states, including Massachusetts,
Vermont, and Rhode Island, are expanding their investment in energy efficiency. In addition to | owering their
cust ome r theSestatessvitl shrink their electric consumption, and a greater proportion of costs
associated with regional electric consumption (which are assigned by percent of load)will b e shifted to
Connecticut unless the State keeps paceby similarly limiting consumption. The U.S. Energy Information
Administration (EIA) predicts that energy costs for thest a t baildlisgs will rise to $10.1 billion in 2050
(Figure 6). The burden of rising energy costs could preventbusinesses andindividuals from maximizing their
potential to create jobs and contribute to the statewide economy. Substantial gains in energy efficiency, on the
other hand, could mitigate those rising energy costs while also limiting the need to build new power stations,
transmission lines, and other costly grid investments.

FIGURE 6: Current and projected costs of energy consumption for Connecticut buildings
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Source: U.S. EIA, State Energy Data System; and U.S. EIA, Annual Energy Outlook 2012.

To understand the kinds of programs and incentives needed to support building energy efficiency, it is

important to understand the character of, and the differences between, the residential building sector and the
commercial and industr ial building sector. Of the two sectors, the 1.5 million homes in the residential sector
consume nearly 70% more energy than the commercial sector. While none of the State'ssingle-family

residences individually consume as much energy as a commercial skys@per or an industrial facility,

residential buildings in the aggregate use almost as much energy as the commercial and industrial sectors.
Residenti al buil dings account f oVost@sSdéntsdivie in detachedssinglet e 6 s

10
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family structures, which (as Figure 7 shows) collectively consume nearly 75% othe energy used by the
residential sector. Other families live in mobile homes, attached single-family structures, and multifamily
apartment buildings. Thirty -one percent of Connedicut residents rent. 14

FIGURE7: Connecticut buil dings®é enesegpyergy, 22 by property t
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Source: U.S. EIA, State Energy Data System; and U.S. EIA, Annual Energy Outlook 2012.

Commercial buildings are even more varied in size and ownerslip structure. Commercial buildings, as the
term is used in this Strategy, include both tiny storefronts (with monthly demands of less than ten kilowatts )
and larger commercial and industrial facilities (with monthly demands of between one and fifteen
megawatts).’*Some of the | argest commerci al buil di ngngjoruse mor
manufacturing facilities. Schools and large commercial buildings often have dedicated facility managers who
are responsible for operating heating and cooling equipment, responding to concerns about building
temperature, and replacing lights as they fail. These maintenance professionals are often stuck operating old
or inefficient heating, ventilation, and air conditioning ( HVAC) systems lack training regarding energy
efficiency, or lack the authority to improve the efficiency of these systems. By contrast, the largest customers
often have staff that is dedicated to energy management.

Ownership of commercial buildings varies. Some commercial buildings are owner-occupied, while many more

are leased.Tenants and building occupants may have little knowledge of, or control over, energy use or may

% United States Census Bureau, "American Community Survey: 2010 Data Release."
Available at http://www.census.gov/acs/www/data_documentation/2010_release/

!5 The discussion of commercial buildings in this Chapter applies to buildings used for industrial processes as well, to the
extent that those buildings serve similar functions in terms of lighting and space heating. Strategies for addressing the
special energy needs of industry 8 from data center operation to manufacturing processes 8 are discussed in Chapter
2 (Industry).

11



2013 Connecticut Comprehensive Energy Strategy
Chapter 1: Energy Efficiency Sector Strategy

not directly pay for utilities . These realities underscorethe need to develop programs and incentives that will
spur building owners to invest in efficiency improvements, even in circumstances where the tenant pays the

utility bill (and would reap the benefits of energy savings).

FIGURE 8: Breakdown of Connecticut building energy consumption by end use, end  -use energy, 201 216
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Despite their varying characteristics, commercial and residential buildings consume energy in very similar
ways. As Figure 8 demonstrates, over 60% of the energy usd in buildings is for heating and cooling. The next
highest uses are water heating in residential buildings and lighting in commercial buildings, representing
about 1/6th of energy usage in each respective building type.Of the primary energy (that is, energy produced
from raw fuels or otherwise found in nature) used by buildings today, 59% comes from electricity, 21% from
oil, and 20% from natural gas. Electricity and natural gas use has increased while oil and biomass
consumption has declined. Another common feature across building types is the prevalence of existing

building stock (as opposed to new construction).1” New construction in the State over the last few years has

16 Figure 8 illustrates building energy consumption by end use. This information does not reflect the peak energy demand
for these end uses.

7 An important subset of existing buildings are those that are considered historically significant. The majority of buildings
in the State are over fifty years old, and many are designated historic and listed on a register of historic places, either
individually or as part of a historic district. This listing may require that significant changes, particularly changes to the
exterior, be reviewed by a local board. Owners may also be restricted from changing their properties by private
conservation or preservation restrictions adopted by prior owners. Accordingly, some owners of historic buildings may
be concerned about the way that physical changes from energy efficiency retrofits or renewable energy installations will
be reviewed, or whether they will be approved at all. Balancing their concerns with the broader public policy supporting
historic preservation is an increasingly important policy dilemma, particularly in Connecticut, a state with one of the
richest and most diverse stocks of historic buildings in the country.
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been very limited and is projected to remain so over the next decade due to economicconditions and societal
trends.18 As a result, existing buildings are expected to consume 98% of total building energy consumption in
2022.9These figures suggest that a focus on Aretrofito st

Having discussed t HlcyfraBewark fer&ugppottirggreelgy efficiehcy,mowell as the
characteristics of Connecticut 6s ibgthelvatiounadpallengesandk , we c al
opportunities that influence the St a ity to capture cost-effective energy savings.

Ensuring Consistent Funding to Achieve All Cost-Effective Efficiency Measures for All Fuels
Establishing and sustaining a consistent, sufficient level of investment is critical to realizing the St a t ged o
capturing all cost-effective efficiency. While Connecticut has increased funding for natural gas and electricity
efficiency programs over the years, the levels fall short ofwhat is needed to achievean all cost-effective
efficiency goal. Funding also falls short of demand, meaning that in some years the program administrators
have needed to curtail activity or completely shut down some programsfor the latter part of the year. The
existing investments in energy efficiency are primarily paid for by a charge on electric and gas bills,so that
those who heat with electricity or natural gas have more energy saving program options than those who use oil

and other deliverable fuels.

One of the biggest challenges to achieving greater energy savings isecuring efficiency funding for all fuels.

Connecticut has no dedicated funding mechanisms to support efforts to use heating fuel oil more efficiently.

QOil efficiency is crucial, because 50% of homes and 10% of businesses use oil for heatin@ecause fuel oil and
associateddelivery services are not regulaed by the State, there is no existing public policy to ensure that oll

and propane heat customers are included in efficiency programs. Policymakers need to considerestablishing a

dedicated fund supported by fuel oil and propane customersto provide robust efficiency programs to fuel oil

customers. Consistent funding for all efficiency programs is also important in order to maintain the quality

and availability of those who implement efficiency measures. In the decade prior to 2010, funding for electric

efficiency programswasr e duced t hree separate times to help cover
The resulting fluctuation and unpredictability in program budgets affected the quality and the development of

Connecticut 6s nasyimdastry. Withautthe wsswahde of @ stable, sustainable market for

their products and services,cont r act or s wondédt expand to include weat hei
wonodét invest in more efficient equi pneesnt ,e nctornepparnei neesu rwso |
find innovative ways to bring efficiency services to more customers,and i nvestors wonot provi
18 KEMA, "Connecticut Natural Gas Commercial and Industrial Energy-Ef f i ci ency Potenti al Study. o

http://energizect.com/sites/default/files/CTNGPotential 090508 FINAL.pdf; and KEMA, Electric Efficiency Study. Available
at http://energizect.com/sites/default/files/CTElectricEEReport05032010FinalKEMAf2.doc.

* KEMA, "Connecticut Natural Gas Commercial and Industrial Energy-Ef f i ci ency Pot dablgat al Study. 0
http://energizect.com/sites/default/files/CTNGPotential090508FINAL.pdf; and KEMA, Electric Efficiency Study. Available
at http://energizect.com/sites/default/files/CTElectricEEReport05032010FinalKEMAf2.doc.
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TheSt at eds residential energy efficiency programs provid
electricity usage, such as the installation of efficient light ing, and measures like air sealing that improve

efficiency and comfort. All electric customers contribute to the electric efficiency fund based on their electric

usage. Natual gas customers alsocontribute to the natural gas efficiency programs through their natural gas

bill. While electric customers who heat with fuel oil or propane contribute to the efficiency programs through

their electric bill , they do not pay any equivalent charge on their fuel bills to support heating efficiency

measures.To the extent that they have received heating improvement measures throughtheSt at e6s ener gy
efficiency programs, those measureshave beenfic r-e s si di zedo by ,@oihavebeen c r at epa
dependent upon other revenues. Funding for oil efficiency has only been sporadically available through one-

time sources like the federal American Recovery and Reinvestment Act (ARRA) and the Regional Greenhouse

Gas Initiative (RGGI). ARRA funding has ceased, and RGGI revenues araot sufficient to fund programs to

fully realize the large opportunity for reducing the amount of oil or propane that homes and businesses use to

heat their buildings. Absent program support from non -regulated fuels, oil and propane heating customers

will need to be assessed higher cgays for use ofthe St a tlectiisefficiency programs.

The State took an important step toward providing greater predictability in program planning in September
2012, when PURA and DEEP directed the utilities to begin submitting a three -year budget and plan for
Conservation & Load Management (C&LM) p rograms.2° Lengthening the planning and budget horizon allows
the manager s of -winiing pr@tamstebé moreacreativedind flexible, and provide s insulation
installers, equipment suppliers, and other vendors who participate in those programs the predictability they

need to invest in efficiency servicesand to build their own businesses.

The best way to ensure consistent funding for energy efficiency is to diversifythe revenue sources that support
efficiency and to ensure that those who are shouldering the investments costs are reaping the benefits of those
investments. Ratepayers as a group cannot indefinitely support the bulk of energy efficiency program

budgets. Energy efficiency is a costeffective investment, but program investments should be no more than

that which is necessary to overcome the barriers to accessing othefunding resources that can be used to cost
effectively capture efficiency savings foran individual customer. Attractive financing is key to driving
consumers to make the more comprehensivei and costly i improvements that easily pay for themselves over
a loan term. However, to attract the capital needed to extend those loans, theState and others need to work
with financial institut ions, institutional investors , and the capital markets to reach a point where efficiency

investments are understood and valued in the marketplace. In the long term, the development of a market for

2 PURA Docket 12-02-0 1 , R@ Rdview of the Connecticut Energy Efficiency Fund's Electric Conservation and Load
Management Plan for 2012.0 Available at http://www.ct.gov/p
with planning and budget horizons used other NewEnglan d st at es. Massachusettsds statewi
electric utilities look three years into the future, and Vermont has recently establisheda12-y ear pl an. See fAJoi
Statewide Efficiency Plan, o0 Avail abl e-eficiencyistatewide-eléciiavand- mas s . g o
gas-three-year-p| an. pdf ; Northeast Energy Efficiency Partnerships, [
http://neep.org/public-policy/poc-states/poc-states-vt.
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energy efficiency is the best way to ensure that private capital can be leveraged to supporaind augment

programs that are currently funded by electric and gas ratepayers.

Reforming Efficiency Programs to Achieve Deeper Savings

Energy efficiency programs must become more efectiveatac hi evi ng A d d.e,@cievingmarevi ngs (
savings per program participant and program dollar expended) by adding insulation, more efficient heating

and cooling systems, and installing more efficient appliances and electronic equipment. In the residential

sectorabout 75% of the ener gy s avi ngsfficieneygptograms bsult fltom aiu g h t h e
sealing andthe installation of efficient light ing.2! Data from 2007 to 2011 shows that only about 10% of the

residential customers who receive home energyservicesthrough the Home Energy Solutions (HES) program

actually install some oftherecommen ded fideeper o mehsuoerdef( Fi guaehBeve th
the percentage of customers wdsoustiintreasest i n these fideepel

FIGURE 9: Funnel analysis for Home Energy Solutions program in Connecticut
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niod been Booused on, rated on additional measures: pariicipais In programs when ihe
Incenthvizad foror frained i oo-pay Is higher for homess thad
‘ 7,500 Femad wilh ol or propans.

bel =ddtianal
il ey rasesndiy

measUrss, mosd only
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o bong payheok s
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Source: Based on 2012 Conservation and Load Management Plan.

Although those deeper measures are still costeffective, they generally have a higher upfront costand longer
payback time. The Energy Efficiency Board is consulting with experts in the field to determine how to improve
the existing HES program so that it creates a stronger incentive for participating contractors to persuade
homeowners who receive enegy auditstoinstall id e e per 0 e n emegsures A field serviee ool yhat

2L Connecticut Energy Efficiency Fund, "2011 Report of the Energy Efficiency Board." Available at
http://www.energizect.com/sites/default/files/Final%202012%20ALR%2020120301.pdf.

15



2013 Connecticut Comprehensive Energy Strategy
Chapter 1: Energy Efficiency Sector Strategy

clearly explains the value ofinvesting in these measuresrepresents a new way of illustrating the benefits of
significant energy efficiency installations to homeowners. Since 2007, HES administrators have focused on
building participation in the program, while vendors have focused onperforming the initial assessmentand
installed measures, commonly referred to as the Core Services Programmatic i mprovements are neededto
better engage vendors inencouraging customers to install additional measures that achieve greater energy
savings. Similar challenges face programs aimed at industrial customers. As described in Chapter2
(Industry) , efficiency programs have beenvery effective at achieving savingsby switching to more efficient
lighting, but have not been able to as effectively capture the significant potential savings from modifying or
replacing inefficient equipment used in industrial processes. A significant overhaul of the HES program is
thus required with a focus on a bigger and broader set of efficiency providers with clearly established
incentives to driver efficiency broader and deeper. Moreover, metrics need to be established to gauge the
success of this effort and to ensure that every dollar of ratepayer money is well spent.

The Home Energy Solutions Program

The Home Energy Solutions (HES) program has evolved from a pilot effort provided by a handful of vendors in 2007 to a
program that delivers comprehensive energy efficiency services to thousands of homes annually. The program is currently
delivered through a limited number of vendors (31 in 2013) that are selected through an open Request for Proposal (RFP) and
customers served by these vendors can access rebates available through ratepayer efficiency programs. However, there are
more qualified energy services companies that are capable of providing similar services.

The HES program has supported development of a robust Home Performance industry in Connecticut. The program has
created jobs, developed a structure to train energy service professionals, saved energy, and provided a cleaner, healthier
Connecticut for future generations. Delivering the current program is expensive and the Energy Efficiency Board needs to
explore ways to reduce costs and increase access to efficiency services, while maintaining customer confidence in the quality
of the services being provided. The HES program has traditionally focused on participation (i.e., the number of homes served
annually), and relied on relatively high subsidies to deliver these results. While the proposed 2013-2015 Conservation and
Load Management Plan would more than double the HES program and continue to increase the number of certified vendors
(as noted in the comments of the Energy Efficiency Board), this Strategy recognizes that efforts by the home energy
performance contractors to establish a recognized industry may be a way to provide quality services as a market based
industry outside of, and in addition to, the HES program.

Many stakeholders (such as the Energy Efficiency Board, the Housing Development Fund through its Megacommunities effort,
and others) have been engaged recently in identifying effective ways to improve this important program. Consistent with the
comments from many of these stakeholders, this Strategy recommends moving away from the current model (relatively high
subsidies delivered by a limited number of service providers) and moving to a market based industry. The pieces are in place
to achieve this goal. In addition to hundreds of trained energy service technicians, programs are in place that offer low interest
financing to support the necessary consumer investment, as well as the convenience of on-bill repayment options. Program
administrators are also developing the tools to easily gather data for trackingt h e S tveatheriZation effort and to present
information to consumers that will empower them to make smart energy choices for a cheaper, cleaner, and more reliable
energy future. The missing piece is consumer demand for the product. Rather than driving program participation for its own
sake, the State must make an effort to increase consumer awareness of the value of these services by touting the benefits of
Home Performance, such as energy and cost savings and increased comfort and safety. This will stimulate demand for Home
Performance services in the private market, and drive consumers to invest in deeper savings.
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Ensuring that Underserved Communities can Easily Access Efficiency Benefits

Ensuring that the basic energy needs of all utility customers are met has long been a public policy goal in

Connecticut. Over the years the State and federal governmenthave instituted numerous means-tested

assistance programs These progams include direct energy assistance benefits, federally funded state

administered weatherization assistance, conservation improvements funded throught he St at eds ener g
efficiency programs, and a matching payment program that helps customers pay energy hlls. Despite these

efforts, many limited income individuals and households struggle to meet their energy needs. A recent

analysis of the effectiveness of these various programs suggests that more benefits could be achieved by

reforming, coordinating , and targeting the use of current resources?2

Different sub-segments of consumersface different barriers that prevent them from benefiting from programs
and incentives that could help lower their energy costs. For instance, despite the fact that a homeowner wauld
directly benefit from the installation of efficiency measures, trust barriers often keep owners from signing up
to have the work done, even when it is heavily subsidized or completely paid for.On the other hand, renters
face an entirely different set of barriers to improving the weatherization of their homes and apartments.
Landlords may refuse to provide access to their buildings because they fear discovery of code violations, and
they may have little incentive to invest in energy-saving improvements if their tenants are paying the utility
bills. However, a resident landlord may be more interested if upgrades and the costs can be shared with

tenants who also benefit.

Discussions with limited income consumers, service providers, advocates and the utili ties helped categorize
the following sub-segments that need energy assistance and highlight the specific challenges to lowering costs
and improving service to each. As a result this Strategy proposes careful development of targeted strategies to

address each of the following type of customers:

1 Small Businesses in Low  -Income Communities. The typical business in this segment has fewer
than 10 employees (more often fewer than 5. Many lease substandard business spaces and face the
landlord / tenant conundrum of who pays and who benefits This challenge is amplified when others
live in the same building. These businesses could benefit greatly from the reduced energy costs
created by building and equipment (which they would own) upgrades . In accordance with Public Act
1180 the Department has launched an Office of Energy Efficient Businesses(see inset box)to begin

to address some of these needs

?See DEEP Energy Fi 8D nSgdign 112 PLow Ihconse Disapunt Rhte i BETP i Notice of Request for
Commentsand Publ i ¢ Comment Hearing and Draft Report. o Avail.
PURA Docket12-07-0 1, APURA I nvestigati on |-mdome Disboante& RatesHol Elestrit me
And Gas Services. 0 Avalipuredodketseaach. htt p: // www. ct . gov
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1 Rental Housing.  This category has several subcategories, such as smaller owneroccupied 14 unit

buildings, mid -size buildings, and very large buildings.

1 Single Family Owner Occupied. This category has a subcategory of senior citizens, who have
some unique issues that can largely be addressed through better education about program availability

and eligibility criteria.

1 Public Housing.  Securing capital is one of the primary barriers to performing efficiency upgrades in

public housing.

The end goal in all of these categoriesis 0 r educe c ust eangdimmode the mealthgnd camfoit |
of their homes. Barriers that are common for most all of these customers include a lack of capital to make
investments, troubled credit histories, transience, and in many cases the reality that the landlord rather than
the tenant holds the decisionmaking power. Health and safety issues are also a major challenge to actually
being able to work in a building. Identifying a way to fund asbestos removal and replacement of knob and tube
wiring could significantly decrease the percentage of homes that want to do upgrades but are not able to
proceed because of these or other unsafe circumstancesrhis work could be coordinated with workforce
development efforts to train residents in the community for skilled jobs in the trades industry.

Connecticutds New Of fice of Energy Eff

In order to spur increased participation in energy improvement programsamong Connecticut ds busin
coordination with the Connecticut Center for Advanced Technologies) established the Office of Energy Efficient Businesses
(OEEB). The purpose of OEEB is to provide information to Connecticut small businesses (particularly in underserved
communities) about how they can reduce their energy bills, and to connect the business to the Connecticut Energy Efficiency
Fund (CEEF) and its relevant programs. The OEEB will allow more businesses to take advantage of any financing options or
programs offered bythe CEEF. The OEEB®&6s i niti al anwaffewv pilat cdmmaumitids bnd then expanded t® e d
engage with small businesses across the state. Trained OEEB staff will approach businesses within the targeted communities
and facilitate their participation in eligible programs. This pilot program will be evaluated after its initial year, with success

being measured through various metrics, including the number of contacted businesses that pursue energy improvements and

the amount of energy consumption reduced. Ad j ust ments wi ll be made as needed to

Creating a Market that Values Energy Efficiency

Despite its many benef i t s, energy efficiency Thesern thre¢ Keyemarket s i e s t

barriers to increasing customer adoption. Customers lack information and awareness about how much energy
their buildings use and where the best opportunities to save energy are.Even if they have this information,
they may not realize the value of efficiency as compared to other competing investments. Finally, they may
lack access to financing to minimize the upfront costs of efficiency upgrades.The goal is to create a clture
that understands the value of and therefore demands energy efficiency, establishes standards that enable
consumers to easily ascertain the efficiency profile of their own homes or buildings, and makes financing for

energy efficiency measures both easy accessible and affordable.
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Marketing Energy Efficiency

Studies in other states have found that most people simply are not aware thatenergy efficiency programs @ or

the opportunities for energy savings & exist. That is why the State is launchinganew ef f ort, cal |l ed 7
Connecticutd t o rmeffictetkcgand clean energy programs and incentives using everything from old media

like TV and print to social media and community outreach. It is also crucial to give people information about

their energy costs.Few energy customers examine their electricity, natural gas or oil bills closely enough to

figure out how much energy they areactually buying. Fewer still, compare their consumption to that of their

neighbors, or to what might be possible if they invested in insulation or other efficiency measures. Without

that knowledge, it is difficult to identify opportunities for reducing costs.

Even when people are aware of the efficiency opportunities in their buildings,theyd on ét al ways i nves
energy efficiency measures.Although investing in these measuresis cost-effective, doing so competes with the

dozens of other priorities that a homeowner, renter, business, or building manager may have for use of limited

dollars. In addition to the energy cost reductions and dollar savings that result from these investments,
Connecticutods residents and busi reetkesbemefity)lkehdaltticomobee mad e
comfortable homes, staff productivity, higher tenant satisfaction, and sales incre asesthat result from these

improvements. 23

Creating the most effective programs for boossing ener
extensive data about the market (i.e,thest at eds bui l dings and building owners
responding to the needs of the occupants, and the ability to rapidly measure the success of program efforts.

Program administrators, vendors, and contractors would benefit from access to the same marketing,

operations and technology tools used by the word 6 s | e a d-hamg colnpardes, duch as advanced

database, modeling, and customer relationship management software.

Reducing Upfront Capital Costs

Many customers who are i nt er egaseteecapitahnecessdrytomakethecy cur r en:
investment. Connecticut has already implemented innovative financing programs to address this challenge

For instance, small business owners can get loans for efficiency upgrades from the utilities at ratepayer

subsidized interest rates. The loans are then paid back on utility bills. Not e t hat-bit hlkeder d&pay ment
programs do not include enforcement mechanisms, such as the ability to shut off service to customers who

default on the loans, nor do they run with the meter. Financing programs must be expanded by accessing

more low-cost capital and developing different financing models designed to cost-effectively meet the needs of

different customer segments.

% Muldavin, Scott R. Green Building Finance Consortium, "Value Beyond Cost Savings: How to Underwrite Sustainable
Properties." Available at http://www.greenbuildingfc.com.
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To that end, the Clean Energy Finance and Investment Authority (CEFIA) was established in 2011 to deelop

programs that create long-term, sustainable financing by leveraging private sector capitalinthe st at e 6 s

residential, commercial, industrial, and municipal/not -for-profit sectors. CEFIA is in the process of rolling out

a number of innovative new programs that follow this model. The enactment of Public Act 122 established an

important mechanism for financing energy eff iciency in commercial buildings by authorizing CEFIA to

administer the C-PACEprogram discussed earlier in this Chapter.24 The GPACE program enables commercial

and industrial property owners in participating municipalities to access low cost, long term upfront financing

for energy-related improvements. The privately sourced capital is then repaid by the property owner through

a speenafi ib assessment o Mhetsdme legislagon asp gravidegd CEFBbonding!| | s .
authority, secured by the Stateds Special Capital Res el

backed by an SCRF account.

Building a Regulatory Environment that Incentivizes Efficiency

Codes and standards are important tools that the State can use to reduce energy consumption in buildings
and appliances. Connecticut can ensure significant energy savings by adopting building codesthat require
contractors to achieve higher energy efficiency levels when they renovate or upgrade existing buildings.
Connecticut law requires that the State adopt the newest International Energy Conservation Code (IECC)
within 18 months of its publication , or by July 1, 2103 Standards in the newest IECCedition will improve the
energy efficiency of new construction by about 156 over the existing code? It is equally important to develop
measures that will better ensure that building inspectors understand and enforce the energy portion of the
building code. Energy auditors and energy service providers also need to be appropriately trained and

conform to best practices in their field.

Although appliance standards are primarily set at the federal level, states can adopt standads for products for
which no federal standard has been set.Connecticut should continue to work closely with the Northeast

Energy Efficiency Partnership to promote higher efficiency standards for appliances. Promptly adopting newly
promulgated standards can bring substantial savings to consumers, particularly as electronics become alarger

patof peopleds | ives.

Employing Efficiency to Reduce Peak Demand
Even if Connecticut captures all cost-effective energy efficiency, electric rates could still increase The reason
for this anomaly is that the overall use of electricity that is higher than average supply conditions could still

rise, despite decreasing the overall consumption of electricity. The installation of equipment like air

4 See Connecticut Public Act 12-2 AAn Act | mplementing Certain Provisions Col
(2012).

% New Buildings Institute, "2012 IECC Development & Resources." Available at
http://www.newbuildings.org/comprehensive-iecc-proposal.
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conditioning , that drive s peak demandconditions, is expected toincrease in the coming years.As a result,
Connecticut must find ways to expand its peak demand reduction efforts. In addition to maintaining support
for existing demand response programs, the Stateshould take the following measures: (1) expand the
installation of peak-load-following renewable energy (especially sola}, (2) incorporate measures that reduce
peak demandintheStat e 6 s ener gy e f f(3) suppertrbehgviomalrchange thatrhelps to shave the
peak loadthrough advanced technologies like smart meters and appliances, (4) issue a Request for Proposals
to allow the State to determine if it should contract for a block of clean power that might include peak load
electricity, and (5) implement dynamic pricing mechanisms that reflect the real cost of provid ing electricity
throughout the day to encourage customers to reduce their consumption during the expensiveperiods of peak
demand.26 Advanced meters can display reattime energy use, allowing customersto see how much energy
they are using at any given time andwith dynamic pricing, what they are paying for it. Such meters can also
transmit information to online Internet portals, where consumers can log in and check their usage in real

time. Combined with electricity rates that vary depending on demand or the time of day, this information will
enable consumers to adjust their energyuse to minimize overall costs. This information would also provide a
powerful market incentive to increase the efficiency of energy use. Chapter 3 (Electricity) addresses these
opportunities in more detail.

Decoupling

Regulatory changes are also needed ithe State isto make the utilities full partners in capturing all cos t-
effective energy efficiencyand to incentivize the utilities to optimize their efficiency efforts . This is best done
by establishing clear economic rewards forthe electric and gas distribution companies to achieve greater
levels of energy efficiency. In the traditional utility business model, utilities m ake more money the more
eledricity or gas that they sell. As a result, they want customers to use more energy, not less. A better
approach is to 6decoupled revenue from energy sales, af
reasonablereturn even if their sales drop due to efficiency gains. Allowing utilities to share in the savings from
lower energy use gives decoupled companies an even stronger incentive to help conserv&. PA 07-242
directed the utility commission to decouple electric natural gas and electric revenues from the volume ofsales
and United llluminating ( Ul) hasa pilot decoupling rate structure in effect. However PURA denied a
decoupling proposal from Connecticut Light and Power (CL&P), and no decoupling mechanism has besn

implemented forthe st at eés t hree r egul aThisemustcleange.r al gas utilities.

26ConnecticutDepartment of Energy and Environment al Protecti on, 2 C
Available at http://www.ct.gov/deep/lib/deep/energy/irp/2012_irp.pdf.

7 Satchwell, Andrew, Peter Cappers, and Charles Goldman. Ernest Orlando Lawrence Berkeley National Laboratory,
"Carrots and Sticks: A Comprehensive Business Model for the Successful Achievement of Energy Efficiency Resource
Standards.” Available at http://eetd.lbl.gov/ea/emp/reports/ibnl-4399e.pdf.
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Beyond demupling, the State should establish additional incentives for its utilities to invest in all cost -
effective efficiency i ncl udfpenfgmaace bodusas tounpeéingefficiency us A st r |
targets and/or an enhanced rate of return for meeting policy targets including efficiency goals.

Cost-Effectiveness Screening

Connecticut statute states thate | e ¢ t r i ¢ neBds shalldirst becneet through all available energy efficiency
and demand resources that are costeffective, reliable and feasibledHowever, there has been no similarly

clear statementastohowcoste f f ecti veness should be determined ot her
costimpactofanydemand-si de resourceso shall be nr eon-demand-ddeon an e
r e s o u.rAs emmenters such as the Office of Consumer Counsel have noted, clear standards for cost
effectiveness testing are essential, particularly with the changes in federal lighting standards that will affect

the cost and savings associated with those measures in the next few yearg.here are numerous cost
effectiveness tests that can be applied and a survey of states across the nation shows that a majorityse a

Total Resource Cost test while numerous others use a Societal Cost Test and many use a combination of these
and others including a Participant Test, Ratepayer Impact Test, and a Program Administrator Cost Test. Each
of these tests has value and helg policymakers and regulators more fully understand the benefits and impacts
of energy choices such asefficiency and demand-side measures. As the State seeks to transition to a ik
century energy model, a more comprehensive approach to evaluating energ choices is also called for. While
electricity, natural gas, water, and other regulated utility services are distinct commaodities, providing them

and using them have effects that impact things not directly associated with the service they are intended to
provide. Creation of the Department of Energy and Environmental Protection (DEEP) reflected the
understanding that energy and the environment are integrally related and need to be viewed and addressed in
ways that recognize thatrelationship . Similarly , it is clear that generating, delivering, and using electricity has
a varied set of economic, health and environmental impacts . To that end, this Strategy recommendsthat

policy development and regulatory decisions reflect these interconnected impacts, berefits, and costs.

Energy Efficiency Strategy: Recommendations

Optimizing the economic, environmental , and public health gains that can be achieved through energy

efficiency efforts requires increased investments, better services that yield greater savingsbroader customer
engagement and a clear, consistent commitment through policy and regulation to an energy framework that

prioritizes the use of energy efficiency to meetthest at eds ener gy needs. The foll owi
important components for establishing that framework :
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Improve Conservation and Load Management Programs to Ensure Maximum Impact for Each
Ratepayer Dollar Spent

1. Provide Sufficient and Consistent Long-Term Funding for Efficiency Programs

Consistent with the recommendations of the 2012 IRP, in order to capture the energy efficiency gains in
buildings, this Strategy recommends increasing the funding for electric efficiency programs to the all cost-
effective level of $206 million , and sustained funding for natural gas efficiency at the increased levelof $34
million approved by PURA in January 2012but later rescinded. Natural gas efficiency should then ramp up to
$75 million annual ly over the next few years. This increase in funding should be implemented in a gradual
way, to enaure that the quality and cost-effectiveness of theSt at eds ener gy edrdmaintainechcy pr c
during the period of expansion. At the same time, efforts to increase private financing of energy efficiency 6
discussed belowd should be expanded quickly, to shift from the current heavy reliance on ratepayer funding
to a much greater focus on private capital leveraged by limited government funding. DEEP supports adoption
of legislation that further c | ar i f i es P URA O stoirecreassfuindimg dor emergy bfficienicyt y
investments determined to be cost-effective and in the public interest beyond the current 3 mil charge.

This Strategy also recommends that the State ensurethatitsenergye f f i ci ency programs addr
and provide the levels of investment needed to include all homes using oil and other deliverable fuels for

heating. The most logical way to achieve this result might be for the fuel oil and propane dealers to establish a

voluntary efficiency fund that they would contribute to a t levels commensurate with the efficiency funding

provided by natural gas and electric-heated homes. In the alternative and to ensure equity across heating

sources,the General Assemblymight choose to levy a surcharge onfuel oil and propane to support efficiency

measures forcustomers heating with thesefuels. Thi s commi t ment to Af uel equityo
was supported by many commentators on the draft Strategy. While cost-effective efficiency investments are

beneficial to all customers, ensuring access to efficiency upgrades for oil and propane customers in areas of

the state where it will not be economically feasible to convert to natural gas will be especially important.

Indeed, helping those who will continue to heat with fuel oil and propane obtain the most efficient furnaces
possible is fundament al to this Strategyds Ano furnace

2. Revamp Existing Efficiency Fund Programs to Ensure Maximum Impact for Each Ratepayer
Dollar Spent

To support innovation, this Strategy recommends that existing and new efficiency programs be evaluated
using consistent metrics that drive innovation to reduce costs, spur participation , and extend the reach of the
efficiency investments undertaken. Those metrics should include total costi ratepayer and participant - per
unit of energy saved, customer acquisition costs, and material costs. In addition, incentives should be
continually reviewed and adjusted to provide the minimal incentive necessary to overcome barriers to

participation in order to lower the cost per unit of saved energywhile increasing participation.

The HES residential efficiency program should evolve to ensure deployment of the maximum level of

residential efficiency by driving implementation of fi d e e p e r -@p efficidnty oneasures Ratepayersd and
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customers who have had auditsd would reap far greater benefits if more customers opted to undertake the
more comprehensive efficiency upgrades such as insulation or heating system upgrades identified in the audit.
Evaluating the relative cost and benefits of energy efficiency upgrades and demand response should also be a
part of evaluating options for any given customer.

Capturing these deeper efficiency benefits will require a concerted effort on the part of the State, the utilities,
the Energy Efficiency Board, the Clean Energy Financeand Investment Authority (CEFIA) , and the vendor
community. While building public awareness of the benefits ofefficiency and offering attractive financing
options are central to the St a ¢ strategy for advancing efficiency gains,different programmatic approaches
should also be explored. These mightincludeusinga fi s c or e evaluatk® contractrs and vendors on
the basis of sales conversionsor number of deeper efficiency measuresinstalled. Higher scores would earn
contractors and vendors financial rewards. Such a scorecardwould need to be developed, tested, and refined
to make it as effective as possible.

Another option that should be considered would be the development of alicensing standard for HES home

performance contractors to promote growth in the sector and provide confidence to customers that enlist the

service of these professionals This standard could be similar to the standards established for Home

Improvement Contra ctors, and could be tied to differentlevelsof t he Bui |l di ng Perf or mance
certification programs.

Leverage Private Capital to Support Energy Efficiency Investments

The capital investment that will be required for Connecticut to reach its energy efficiency and clean energy
goals will be substantial. Financing programs currently available from the utilities and the Connecticut Energy
Efficiency Fund are inadequate to meet this need as they rely on the use of limited ratepayer fundsAs
discussed alove, CEFIA is developing new financing programs designed to attract private capital investment
to support efficiency and clean energy investments for both homeowners and businessesAdvancing these
programs, as described below, is critical to develogng consistent, sustainable funding for energy efficiency
that then, over time, would require lower levels of ratepayers support. New innovative financing tools like C-
PACE, on-bill financing, and performance contracting will further help customers pay for energ y efficiency.
Taking these programs to scale will require increasing customer awareness and driving demand to ensure that
a higher number of customers participate in these programs.

3. Develop Financing Programs to Make Residential Clean Energy Investments More Affordable
As noted above, current Energy Efficiency Fund program options for financing more expensive efficiency
improvements are inadequate to drive the customer adoption rates needed to achievethe 80% weatherization
goal set by the legislature in PA1180. To make it easier for customers to invest in energy efficiency
improvements, DEEP is working with the utilities, CEFIA, and other organizations to better coordinate
existing financing and incentive programs and to significantly expand the availabi lity of financing. Legislation
enacted in 2011 and 2012 authorizes use of two important tools to provide financing options to Connecticut
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residents and businesses.Section 99 of Public Act 1180, directs CEFIA to attract additional private capital

investment to help achieveConnecti cut 6s ener gy ef f iandisgedfically aatmodzesc| ean
it to offer financing for 100 percent of the cost of energy efficiency projects and up to eighty percent of clean

energy projects. Section 116 ofthe same act directed DEEP to establish a residential heating equipment

financing program through on -bill financing or other mechanisms. DEEPpi ggy backed on-bahl exi s
financing program that enables qualified homeowners to make more extensive upgradeswith little or no up -

front cost and pay for them over time on their monthly utility bills. However, since participation in the

program has been far short of that needed to meettheSt at e 6 shisgwateyypropodes that the State

explore alternative mechanisms for financing energy efficiency upgrades for the residential sector, to

determine which are most effective in driving residential efficiency and clean energy investmentsd including

those neededto upgrade or replace inefficient furnaces and boilers.

AOe-bil | o0 fopporaunities havg been available to varying degrees but have usually beerstructured so

that monthly savings from the efficiency or clean energy improvements are greater than the loan repayment

cost. As a result, the homeowner ha no increase in their monthly utility bill and ideally gets some portion of

the savings from day one.However, in order to keep default rates i and therefore program costsi low, on-

bill financed loans have utility shutoff provisions for failure to make loan repayments. Since a large segment

of customers that stand to benefit from efficiency upgrades may have a higher risk of missing a given

payment, DEEP has worked with the Energy Efficiency Board, CEFIA and the utilities to developa Al ow or nc
intere st rate loan program modeled on the zero interest HEAT loan offered by Mass Savd Massachusettsd
utility -administered efficiency program) for financing residen tial energy efficiency measures. The HEAT loan

program is administered directly by community ban ks and credit unions, with Mass Saveproviding a subsidy

in the form of an upfront buy -down of the interest rate to 0%.

CEFIA has now developed a similar program with Connecticut banks and credit unions that will be available
in February 2013. This Smart-E pilot program will offer affordable interest rates and enable a five to twelve
year payback period for the homeowner.28 Participating lending institutions will provide unsecured loans of
up to $25,000 to qualifying residential borrowers to finance compre hensive energy assessments and
efficiency retrofits, in addition to qualifying renewable energy improvements and fuel and equipment
conversions.2® All contractors qualified under CEFIA, the utilities, or CEEF are eligible to participate.
Customers can finance all measures that qualify for a rebate under CEFIA, CEEF, or the utilities, as well as
other measures that increase the energy efficiency or renewable energy production of a home. Additionally,
related home improvements that do not contribute directly to enhanced energy efficiency (i.e., asbestos
removal, lead abatement, etc.) will be allowed under the program, so long as they do not exceed 20% of a

given | oands value.

28ThismaybemodeledontheHEATIoanoff ered by Mass Save (Massachusettsd util i
%9 $25,000 is a mini-max that is it is the lowest maximum amount a lender can offer in the program. Other lenders may
choose to offer a higher maximum loan amount.
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This financing program is attractive to community and local banks because of: (1)CEFI Ads credi t
enhancement, (2) potential access to new customers, (3) improvements to the local community building stock

in underserved markets, and (4) the possibility of federal Community Reinvestment Act benefits for the
participating banks.

Fromthel ender 6s per spect i v e rbill epagneent praglam & that hogheowrefs gemarallyo n
have a good track record of paying their utility bills which reduces the risk of default and enables more

attractive borrowing terms, thereby driving higher loan volumes and lower interest rates, and generating

greater levels of private capital investment in clean energy and efficiency. Extensions of credit for energy

efficiency measures are unsecured obligations of the borrower. To be attractive to lenders sch an on-bill

financing program must have enforcementmecha ni s ms t hat | oemeughtdbeabtt®omet d r i sk
lower-cost capital so as to provide lower interest rates and longer term loan repayment periods.

Mechanisms that allow service to be terminat ed or al l ow t he debt obligation
that the loan obligation, as well as the benefits from the energy efficiency measures, transferso the new

owner if a property is sold) would make this possible. Without an enforcement mechanism, the cost of raising

this capital will be high when compared to other financing options, such as mortgage debt and home equity
lines of c¢credit. Without #Abuying downo the interest
majority of consumers. Enforcement mechanisms can have uncertain consequences for households, and

therefore eligibility for this type of on -bill financing may need to be limited to customers who have stable

credit scores. On-bill repayment has already receivedP U R Aapgoval.3°

This Strategy recommends that PURA consider authorizing an enforcement mechanism for the CEFIA on-bill
residential pilot program and establish appropriate eligibility criteria, as described above. 31 This program
could be managed by CEFIA and furded primarily through third party financing, such as local, regional or
money-center banks rather than ratepayers. A sufficient period of homeowner repayment history should
enable CEFIA to access the bond market and secure even lower cost financing for hudreds of millions of
dollars of energy improvements. In launching this program, CEFIA could utilize credit enhancements for
capital sourced from banks as well asother financing tools such as the Special Capital Reserve Fund to
support funds raised in the bond market.

4. Establish Commercial Property Assessed Clean Energy Districts in Municipalities
Across the State

As described earlier in this Chapter, in June 2012, the Connecticut General Assembly passed Public Act 1-2,
which authorized the creation of a financing program that enables commercial, industrial, and multi -family
property owners in Connecticut to access upfront financing for energy improvements. C-PACE is a taxlien

C

a

% See PURA Docket09-10-0 3, ADPUC Review of the Connecticut Energy Effic

Management Pl an f or3l 2willfle abhttd/ensw.csgowpara/dogketsearch.

31 Such an enforcement mechanism is authorized under Section 14 of Connecticut Public Act 07-2 4 2 | fiAn Act conc

El ectricity and Energy Efficiency, o (2007).
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financing program that allows interested property owners to finance qualifying energy efficiency and clean

energy i mprovements on their properties through an add:i
Similar to a sewer tax assessment, capital provided under the GPACE program is secured by a lien on the

owner 0s tpxbill. Preperttyywners pay the improvements back over time, based on the voluntary

assessment placed on the property tax bill. The PACE lien takes first priority over mortgage-holders, and the

repayment obligation transfers automatically to the next pr operty owner if the property is sold. Because the

payment is tied to the property tax, a secure payment stream, low interest capital can be raised from the

private sector with no government financing required. This arrangement spreads the cost of clean enegy

improvements i such as energy efficient boilers, upgraded insulation, new windows, or solar installations i

over the expected life of the measure.

Across the country, this financing model has enabled property owners to access capital for energy
improvements.Co n n e ¢ t iPAGEtprdggam@ administered by CEFIA. While the program is statewide,
municipalities interested in extending this type of financing to their property owners must opt -in through an
agreement with CEFIA. As of January 2013 about adozen municipalities had opted in and numerous others
have indicated interest in making this program available to their property owners. This Strategy recommends
that: (1) municipalities work with CEFIA to pass resolutions through their legislative bodies tha t will enable
their business and commercial residential property owners to access this attractiveway to finance building
improve ments, and (2) the General Assemblyconsider authorizing municipalities to provide property tax
exemptions for the increased vdue of properties resulting from efficiency upgrades and clean energyprojects

for all property owners.

Low-Income Strategy to Ensure that Low-Income Communities Benefit from Energy-Efficiency
Programs

In addition to developing financing models for residen tial customers with low incomes or poor credit, this
Strategy provides several recommendations to ensure that low-income customers participate more fully in,
and benefit from,the St at eds energy efficiency programs.

5. Develop Programs to Address Health and Safety Pre-Weatherization Measures

Landl ords may be reluctant to parti ciiptlkelrmoperteshaee St at e
health- and safety-related code violations,s uch as asbest ocand-t mve a , ailing,avifickino b

would have to be remedied before a home energy audit can be performedLimited amounts of this work can

be done under existing efficiency program funding and the soon to be launched SmartE loans will also allow

up to 20% of a loan to be directed toward health and safety issues. Howeverthis Strategy recommends that

DEEP work with the Energy Efficien cy Board, the utilities and low -income advocates to develop additional

approaches to addressing or incentivizing thesefi ptwe at her i z at i sothat owmaersobolder e s

housing stocki much of it in distressed communities i are able to more fully participateinthe St at eds ener |
efficiency programs.
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6. Incorporate Energy Efficiency Measures into Upgrades of State-Administered Housing

Governor Malloy has made a strong commitment to upgrading and expanding state -administered housing

units across Connecticut. At the same time, DEEP, CEEFand CEFIA will work to promote enforcement of

energy efficiency standards (e.g, a weatherization standard) in conjunction with Section 8 Housing Quality

Standards (HQS) unit inspections. Doing so will ensure that building occupants are afforded a higher quality

living environment, and that owners of the units can save on energy costs and pass these savings to their

tenants. The bestway to do this is to use financing mechanisms to support improvements. Accordingly, DEEP,
CEEFFand CEFI A should work with the Connecticut Housing
$300 million commitment to upgrading public housing captu res efficiency upgrades and leverages available

funding to advance these efforts.

7. Improve Existing Means-Tested Energy Assistance Programs

D E E Paddysis of the effectiveness of various State energy assistance programsliscussed above suggests
that more benefits could be achieved by reforming, coordinating and better targeting the use of currently
allocated resources.For example, the Matching Payment Program (MPP) for low income utility customers has
worthy attributes and goals, but may be underperformi ng in terms of reducing utility uncollectible expenses,
improving customer payment habits, and other desired outcomes. Consideration should be given to modifying
the program to build on the MPP& best attributes, such as its arrearage/debt forgiveness compnent, timely
payment incentives, and counseling elements. Additional consideration should be given to redesigning the
program into one based upon twelve month regular and required percentage of income payments.32

8. Target Funding to Address Split Incentives

DEEP will work to develop program tools that promote efficiency and alternative energy improvements in
multifamily properties while equitably managing the split of benefits between the owners and tenants. The
State could work to provide incentives to the owners of the 2-4 unit multifamily properties where the owner
does not pay for utilities. Such incentives could be tied to implementation of a set level of efficiency, natural
gas heating conversions, and/or alternative energy improvements. This approach would require some level of

owner contribution and include limits on raising rents.

9. Expand Outreach and Financing Options for Businesses in Low-Income Communities
to Achieve Energy Efficiency

Pursuant to Section 119 of Public Act1£80, DEEP has engaged he Office of Energy Efficient Businessand the
Connecticut Center for Advanced Technology to provide outreach to small businesses in low income urban
communities (see text box earlier in this Chapter). Going forward, these efforts should be coordinated with

those of Operation Fuel &8s BEST program and other si mi

See DEEP Energy Fi F8DnSgdign 1172 PLow Ihcorse Dsaount Rhte i BETP i Notice of Request for

Comments and Public Comment Hearingand Draft Report. o0 Available at http:// www. ct

PURA Docket12-07-0 1, APURA I nvestigati on |-mdome Disboante& RatesaHol Blesttt ment Of

And Gas Services. o0 Available at http://www.ct.gov/pura/dock
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communities. This would better ensure that small, largely minority owned, businesses in our urban centers

avail themselves of the energy efficiency oppatunities that can economically benefit them.

Enact Regulatory Changes to Expand Efficiency Opportunities

10. Implement Decoupling to Align Utility Incentives with Energy Efficiency

Utilities traditionally have made more money when they sell more electricity or gas, creating a powerful

incentive to push for less efficient uses of energy or to avoid promoting energy efficiency measuresFlipping

this incentive around r eq ugfronetheir saepvalumeetaipnoogss knbwnlas t i es 6 r
fi d e c o u hile mgtituting basic decoupling (as required, but only partially implemented, by Sec 16-19tt

of the CT General Statutes) wouldremove the disincentive for utilities to promote efficiency, expanded

performance incentives (beyond those currently in pla ce) or a performance-based return on equity would give

utilitie s an even stronger incentive b work with customers to optimize energy efficiency and save their
customersmoney.For a more detailed discussion of thoi s Strateg
instituting decoupling and providing incentives, refer to Chapter 3 (Electricity).

11. Adopt and Enforce the Latest Codes and Standards to Ensure High-Performing Buildings
Though market-based approaches to promoting efficiency are important, many energy corsumers may not
respond to market signals. As a result, more stringent building codes and appliance standards are an
important driver of higher efficiency. In the summer of 2013, Connecticut must adopt and enforce the latest
International Energy Conservatio n Code for residential buildings and the American Society of Heating,
Refrigerating and Air Conditioning Engineers (ASHRAE) Standard 90.1 for commercial buildings, as required

by statute.33

Just as importantly, the State must provide adequate resources to train local building inspectors about the
new codes on a regular basis to ensure that enforcement is uniform across thestate. Efforts should also be
made to educate property assessors as to the value of more efficient buildingsThe State shouldalso continue
to adopt improved appliance standards, and coordinate with other states in the region to harmonize standards
and thus increase market power. It should also explore options that would provide incentives to large
commercial users to upgrade to high-efficiency appliances and encourage equipment suppliers to primarily
stock the most energy efficient equipment.

12. Work with Regional Organizations to Support Stricter Federal Product Efficiency Standards

The U.S. Department of Energy is engaged in an ongoing effat to develop efficiency standards for various
appliances, equipment, and consumer products. The Northeast Energy Efficiency Partnerships has taken an
active role in reviewing proposed Federal standards and organizing northeastern states to make a coordirated

33 Conn. Gen. Stat. § 29-2564a.
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recommendation for the strictest practicable efficiency standard. DEEP will take a more active role in this
regional effort.

13. Empower Consumers with Information about Efficiency Benefits

Several strategies may help consumers better obtain the information they need to make informed decisions
about the ways they consume energy.New educational materials explaining the benefits of energy efficiency
should be included in energy bills and some state and local government mailings such as those related to
income and property taxes.

This Strategy recommends that residential marketing efforts focus on increasing awareness aboutthe Home

Energy Solutions (HES) program, other options for engaging home performance contractors, the benefits

theseservices provid e, the available programs and contractor network s, and low cost options for financing

these investmentswhile reaping savings. These effortsmust be undertaken in a way that tracks and supports

theSt atebs goal to weat heri ze 36.97Ve edidenGab HomeRetformancé homes b
industry should engage with the Energy Efficiency Board totrack progress towards the achieving the goal of

weatherizing 80% of homes by 2030. This effort will require the gathering and compilation of a substantial

amount of information about the efficiency attributes of each home that is visited. Data from the HES

program and other weatherization efforts should be used to populate a database of Connecticut homes wih

energy related information. This information shoul d be shared with homeowners, landlords, and tenants, to

inform them about the relative efficiency of their home and cost -effective opportunities to improve the

efficiency of these properties. In addition to traditional marketing channels, local, trusted g rassroots groups

must be engaged to spread the word abasthése drgaizatenspre o gr a m.
an important link in promoting a comprehensive energy strategy . The role of these groups must notbe

overlooked or underestimated.

To the extent possible,any State administered refinancing, rehab or upgrade, health and safety, and home
buyer programs should be coordinated with CEFIA and the Energy Efficiency Board programs so that
whatever the focus of a particular program, each is ®@ordinated in a way where all measures and
improvements are funded and/or financed as a single packageThe State could also encourage consumers to
educate other consumers.For example, building owners whose energy efficiency or renewable energy
upgrades ae supported by public funds could be given the option to display some type of on-site education
(e.g., asign orsmartphoneQu i ¢ k Re s pscaneable dbdeRabout the upgrades.

14. Train Professionals on Code Compliance and Efficient Building Design and Construction

The Stateds energy efficiency programs have funded ef f
and the building design community, as well as building trade professionals, to meet the most recent building

code standards,andtoce si gn and build to standards that exceed t he

34 Conn. Gen. Stat. § 16-245m.
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building design. The Strategy supports the funding of these educ
higher education institutions and regional organizations to as sure that building code training is

comprehensive and reaches a wide audience of building professionals

15. Empower Building Owners to Market their Energy Efficiency Improvements

Investments in energy efficiency measures are clearly effective in bringingdowna bui | di ngds energy
this information is not readily apparent to prospective tenants or buyers. As a result, rents and home prices do

not necessarily reflect or reward the efficiency investments that have been made in a home or apartment

buildin g, even though those investments provide real economic value in terms of lower energy costand

comfort. Approximately 5% of the residential housing stock in Connecticut changes hands each yearThis

turnover represents a golden opportunity for assessingapr oper t yds def f i ciinpronimgyts pr of i |
efficiency. The State needs to engage commercial and residential real estate professionals who are on the

Aifront |lineso of these transactions and e nfitsofieffiGegte t hei |
buildings. Buyers have often included the costs of cosmetic or redecorating upgrades in morigages. Promoting

inclusion of i nsulation, heating/cooling system upgrades, along with other measures, into financing at the

time of purchase could yield significant savings for the new owner, making it even easier to meet whatever

increased mortgage ppyment might be incurred.

This Strategy recommends the development of a residential building energy use labeling program on a

voluntary, pilot basis. Homeowners interested in participating could be provided a label or information sheet

that summari zes a buil di ng 6tlsat ceuddde inchudectas part oftheseltery per f or m
disclosure form when the building is on the market. Such a labelingprogram would help buyers make

informed decisions and would reward homeowners who invest in efficiency, by increasing the value of their

homesin the real estate market. By establishing a uniform metric for evaluating the efficiency of all occupied

spaces the labeling program could also help the State meet the requirements of part ofthe 80%

weatherization goal in Public Act 11-80.

At the same time, this Strategy suggests that the General Assembly consider legislation to require that
landlords of commercial and residential buildings provide energy cost data to tenants, for rental units where
the tenant directly pays the bills. This rental energy disclosure could be modeled on the building label
described above, and could be included routinely as part of exery lease agreement. This Strategy also
recommends the adoption of energy performance labels for both residential and commercial buildings.

Further Actions
The location of buildings can have a significant ancillary impact on levels of air and water pollution. Since the
mid-t wenti eth century, Connectocauuedprisnarilydnveubbriban andiuralg act i vi
areas. The dispersion of buildings, and consequent disinvestment in many ofthe St at eds central «cit
i ncreased Connteonthe automobile and gasolinaimported from other regions. The increased
use of the automobile has had significant effects on the environment, as discussed further in Chapter 5
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(Transportation) , and on the health of regional economies that depend onstrong central cities. Strategies and
accompanying policy decisions that promote building developments and redevelopments in ways that take
advantage of existing or proposed transportation and utility infrastructures can do much to addressthe
pressing environmental and economic challenges that are only peripherally addressed in this Strategy.

Conclusion

Because the building sector consumes nearly 60% ofthest at eds ener gy, it offers the
to use energy efficiency to reduceenergy use, ratepayer expensesand greenhousegasemissions. That is why

the State has already set ambitious targets, developed innovative programs, financed a range of pilot and

longer-term projects, begune f f orts to align util it ndneeds, amchfacusedoms umer s 6
developing policies to ensure economic and environmental sustainability.

This Strategy charts a path to advancing these initiatives even further by: proposing steps to create stronger
incentives for utilities to invest in efficien cy; making it easier for customers to choose to switch tonatural gas,
and other cleaner, cheaper heating alternatives developing new financing options to fund deep efficiency
measures;and launching new efforts to use oil and propane more efficiently. Lower energy costs also make
theSt atebs busi nesses kaepC€ @n o antdadarsiathdrae eAn aggressive effort to
improve building efficiency is the single most important to ol that we haved and control & to ensure a
cheaper, cleaner, andmore reliable energy future for Connecticut.
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Overview of the Industry Sector

Connecticutds industrial sector serves as aospeoerggr f ul e
options for the industrial sector is an essential fact
in poli cymaking and new technologies are fundamentalt o achi eving this goal. The st

businesses are diverse, ranging from hightech components to metal finishing & with a growing focus on

precision manufacturing. The industrial sector contribute s over $30 billion per year t
State Product (GSP), comprising 14% of the total GSP. That makes it the third largest sector in the state in

terms of GSP, ranking behind only the finance and insurance sector, and the real estate sectorFigure 1).1

FIGURE 1: Gross State Product and economic multiplier by sector
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Eighty percent of the Stateb6s industrial GSP is from m;
entire remaining p ortion (19%).2 Overall, the manufacturing sector has the highest economic multiplier effect

(1.35) in the state, meaning that every dollar in manufacturing output generates another $1.35 in economic

tus. Department of Commerce Bureau of Economic Analysis, "Advance 2011 and Revised 19977 2010 GDP-by-State

Statistics." Available at http://www.bea.gov/newsreleases/regional/gdp_state/2012/pdf/gsp0612.pdf.
2 .
Ibid.
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activity in other sectors to supply parts, materials and technical and business services? Agriculture and
construction also have high economic multiplier effects.

Today, more than 220,000 people are employed in skilled industrial jobs in Connecticut. The workers in this
sector earn the St eadagewages @able d)afidrfilahcg dnd insuranaé/The majority of
workers (75%) in the industrial sector are employed in manufacturing, with most of the remainder (23%)

employed in construction. 5

TABLE 1: Total empl oyment, av slargaettempaymenssedtars,20lonnect i c |

CT Total Sector CT Average Annual US Average Annual
Employment 2011 Wage (20123%) Wage (2012%)

Health Care 250,782 $48,242 $48,026
Government 237,498 $56,616 $51,853
Industry 223,333 $72,274 $47,631
Manufacturing 166,279 $77,717 $47,086
Construction 51,493 $58,917 $48,874
Agriculture 5,019 $29,255 $25,937
Mining 542 $69,977 $58,418
Retail 180,203 $31,446 $29,633
Finance & Insurance 114,561 $155,798 $60,752
Hospitality/Food Services 113,309 $18,826 $22,957
Total State/U.S. 1,612,373 $61,751 $45,682

Source: Connecticut Department of Labor, Quarterly Census; and U.S. Bureau of Labor Statistics, Employment and Wage
Estimates.

Connecticut, along with the rest of the nation, has experienced a stead loss of industrial sector jobs over the
past several decades. Manufacturing accounted for 15% of noffarm employment in Connecticut in 1997 but
only 10% of employment in 2010. While manufacturing employment has decreased, output has increased due

to gains in productivity (Figure 2). ¢l ndeed, the productivity of Connecticut

of the nation. Despite this strong position in terms
and electricity costs have been a dragon this sector and have been heightened by the recent economic

recession.

U.S. Department of Commerce Bureau of Economic Analysis, Industry-by-Industry Total Requirements after
Redefinitions (1998 to 2010). Washington DC: U.S. Bureau of Economic Analysis, 2010. Data available at
http://www.bea.gov/iTable/iTable.cfm?ReqlD=5&step=1#reqid=5&step=1&isuri=1

Connecticut Department of Labor, "Employment & Wages by Industry - Quarterly Census of Employment and Wages -
State of Connecticut." Available at http://www1.ctdol.state.ct.us/Imi/202_minorareas_Ima.asp.

5 Ibid.

Connecticut Department of Economic and Community Development, "Connecticut Economic Strategic Plan." p. 37.
Available at http://www.ct.gov/ecd/lib/ecd/connecticut_esp-final.pdf.
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FIGURE 2: Connecticut manufacturing employment and productivity, 1997-2010
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Source: U.S. BEA, Annual Survey of Manufacturers; and Connecticut Department of Labor, Quarterly Census.
Fortunately, the price of electricity for industrial customers has come down significantly in the last several
years (Figure 3). As Figure 4 shows, industrial electric rates in Connecticut have been dropping at a faster rate
than neighboring states, or even states in more traditionally low -cost electricity regions (Figure 4). This trend
reflects the fact that Connecticut has invested in cleaner electric generation (such as replacing coatfired
generation with natural gas-fired generation) over the past decade while many other states, especially in the
Midwest and South, face rising electricity rates as they are forced to retire old fossil fuel generating plants

because of tightening environmental standards and discouraging fuel economics.
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FIGURE 3: Connecticut Average Electricity Prices for the Industrial Sector, January 2010-May 2012
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Source: EIA Monthly, January 2010 7 August 2012.

FIGURE 4: Percent Change in Average Electricity Prices in the Industrial Sector Among Selected
States, May 2010-May 2012
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Source: EIA Monthly, May 2010 7 May 2012.

Connecticut manufacturers have remained competitive regionally and globally because many of them make
high-value products in an energy efficient manner supported by a highly skilled labor force. Connecticut ranks
third in the nation in the percentage of masters, professional, or doctoral degrees held, second in industrial
research and development per $100,000 of sales, and fifth in the percentage of scientists and engineers in the
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workforce.? Given this foundation for highly productive manufacturing, the State is well -positioned to expand

its industrial base as electricity and other energy costs decline.

These advantages explain why companies that manufacture highvalue products 8 such as helicopters,

aircraft engines, office equipment, drugs, chemicals, and fuelcells have i ncreased their sha
GSP, while primary metals and electronics production have shifted to lower-wage states or countries. One

example of how these high value products beneft the state is the hydrogen and fuel cell industry. In 2010 that

industry contributed $267 million to the gross state product and more than $22 million in state and local tax

revenue, while supporting about 1,000 jobs scattered among approximately 600 companies that play some

supporting role to the hydrogen and fuel cell industry in the State. 8 As is the case with manufacturing, the

agricultural sector has similarly turnedto high -val ue product s. Nearly half of t he

revenue comes fram greenhouse produce and flowers, and from nursery plant operations.®

Industrial Sector Energy Use

Understanding how the industrial sector uses energy and the types of energy upon which it relies, is important

to developing strategies that can increase eficiency and lower costs. The industrial sector currently consumes

76 trillion British Thermal Units (BTUs) of electricity, natural gas, oil, and biomass per year to power the

st ateds thousands of factories, d a wcton sites,nwiater arel wasteveatere a r ¢ h
utilities, and other industrial operations. Thi s represents 10% of Connecticut 6:¢

Overall, electricity accounts for nearly half of the primary energy expenditures attributed to the industrial
sector, while representing only 17% of primary energy used (Figure 5)*In other words, companies expend
more than half of their energy dollars for electricity, which only supplies 17% of their energy needs. Reducing
industrial electricity consumption woul d be one of the most productive ways to lower costs for Connecticut
companies. Natural gas accounts for a third of industrial energy consumption, while oil represents 16% and
biomass the remaining 5% 12

" Northeast Utilities, On Course. Connecticut Economic Review. Hartford, CT: Northeast Utilities, 2012. Available at

http://www.cl-p.com/Business/EconomicDevelopment/Economic_Review/

8 Connecticut Center for Advanced Technology, fAHydrogen and F
Available at http://neesc.org/uploads/documents/CT_H2_Dev_Plan_041012.pdf

U.S. Department of Agriculture, Economic Research Service, "State Fact Sheets: Connecticut." Available at
http://www.ers.usda.gov/data-products/state-fact-sheets/state-data.aspx?State FIPS=09&StateName=Connecticut

Yys. Energy Information Administration State Energy Data System, "Industrial Sector Energy Consumption Estimates,
2009." Available at http://www.eia.gov/state/seds/hf.jsp?incfile=sep_sum/plain_html/sum_btu_ind.html

1 |bid.
2 |bid.

9
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FIGURE 5: Connecticut industrial primary energy consumption and expenditure by fuel type, 2010

Electricity accounts for 17% of primary energy usedbutov er hal f of iexpahditsres;the éest comesédromg y
natural gas and oil.

Natural
gas

Natural
gas

Electricity

Electricity

Source: U.S. EIA, Industrial Energy Price and Expenditures Estimates; and U.S. EIA, Industrial Sector Energy
Consumption Estimates.

The majority of these fuels are consumed in the manufacturing subsector, which is responsible for 88% of

industrial sector electricity use. 13 Within manufacturing, electricity and natural gas consumption varies across

different subsectors, depending on the size of the subsector and the energy intensity of the manufacturing

processes. Manufacturing aerospace parts and transportation equipment, along with the fabricated metals

needed for those pats, are two ofthest at e 6s bi ggest manufacturing business

consumers of electricity (Table 2).

'3 Microsoft Excel file shared with Connecticut Department of Energy and Environmental Protection. April, 2012;
Connecticut Department of Labor, "Employment & Wages by Industry - Quarterly Census of Employment and Wages -
State of Connecticut." Available at http://www1.ctdol.state.ct.us/Imi/202_minorareas_lma.asp.; and U.S. Department of
Commerce Bureau of Economic Analysis, "Advance 2011 and Revised 19977 2010 GDP-by-State Statistics." Available
at http://www.bea.gov/newsreleases/regional/gdp_state/2012/pdf/gsp0612.pdf.
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