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ffi Combined heat and power projects (also known as cogeneration) use the 
excess heat or electricity generated by power plants or industrial facilities. 
They are much more efficient than traditional power plants and many 
industrial plants. California currently produces 9,249 MW of combined heat 
and power. With the right incentives, we can increase this by 6,500 MW over 
the next 20 years.

#4 ffi 1 1J <? <fl3t y0J<-il4(J&>

ffi I will designate one person, directly accountable to the governor, who will be 
responsible for ensuring that all energy jobs goals and deadlines are met.
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'M California
Public Utility 

- Commissi©■* i

Pi ergy > Energy Efficiency > EE Strategic Plan > Energy Efficiency Strategic Plan

Energy Efficiency Strategic Plan
On Sept. 18, 2008, the CPUC adopted California’s first Long Term Energy Efficiency Strategic Plan, presenting a 
single roadmap to achieve maximum energy savings across all major groups and sectors in California. This 
comprehensive Plan for 2009 to 2020 is the state’s first integrated framework of goals and strategies for saving energy, 
covering government, utility, and private sector actions, and holds energy efficiency to its role as the highest priority 
resource in meeting California’s energy needs.

Plans
..y>

••» Lighting Action Plan: the near term implementation guide to achieving the goals of the Lighting chapter. 
Approved in 2010, the chapter includes a target reduction of 60-80% in statewide electrical lighting energy 
consumption by 2020.

Presentation for the June 30, 2011 Meeting 
Lighting Chapter

"i» HVAC / r
for March 30, 2011 Meeting

stakeholder Meeting Notes

••» Zero Net Energy Action Plan

••» Energy Efficiency Strategic Plan - January 2011 Update
Strategic FI an Executive Summary 
Fact Sheet

••» California’s Long Term Energy Efficiency Strategic Plan - September 2008

Press Releases
-■» October 14, 2010:

Clean Energy S

••» September 23, 2010: CPUC Adopts Plan to Save 60-80 Percent Lighting Energy Use Statewide

••» September 1, 2010: CPUC Launches Zero Net Energy Action Plan; Goal of Efficient, Clean Energy Powered 
Buildings by 2030

■■» September 24, 2009: CPUC establishes energy efficiency programs for 2010 - 2012, making the largest

1 !1 J,l!" i£#-fE-
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ffifflJ | J ffiffiffl
Southern California Gas Company (SoCalGas) 
(collectively, “lOUs”) - and over 500 individuals 
and organizations working together over an 
eleven-month period.2

This Plan sets forth a roadmap for energy 
efficiency in California through the year 2020 
and beyond. It articulates a long-term vision and 
goals for each economic sector and identifies 
specific near-term, mid-term and long-term 
strategies to assist in achieving those goals.3

With broad stakeholder input, the CPUC has 
continually refined the implementation strategies 
which are at the heart of this Plan. Every 
participant in this process recognizes the 
formidable task that lies ahead. Every 
participant also recognizes, however, that ever- 
increasing energy prices and the urgent threat of 
climate change require that California set the bar 
high and move forward quickly and purposefully 
to realize the full extent of efficiency 
opportunities statewide and achieve deep 
reductions in energy demand and usage.

In October 2007, the California Public Utilities 
Commission (CPUC) created a framework to 
make energy efficiency a way of life in California 
by refocusing ratepayer-funded energy efficiency 
programs on achieving long-term savings through 
structural changes in the way Californians use 
energy.

The Commission recognized that California’s very 
ambitious energy efficiency and greenhouse gas 
reduction goals require long-term strategic 
planning to eliminate persistent market barriers 
and effect lasting transformation in the market for 
energy efficiency across the economy. 
Accordingly, the Commission committed to 
prepare and adopt a long-term strategic plan for 
California energy efficiency through 2020 and 
beyond.

This Long Term Energy Efficiency Strategic Plan 
(Plan) was developed through a collaborative 
process involving the CPUC’s regulated utilities - 
Pacific Gas and Electric Company (PG&E), 
Southern California Edison Company (SCE), San 
Diego Gas & Electric Company (SDG&E) and

1

<S ffi ffi .$ [-ffi/W IffH/Tffl* ffBJD| tffN-H-Jffl‘Ht/3 ffiffi
The 2005 CPUC and California Energy Commission’s 
(Energy Commission) Energy Action Plan II,4 declared:

“(The] goal is for California’s energy to be adequate, 
affordable, technologically advanced, and 
en vironmentally-sound.. .[CJost effective energy 
efficiency is the resource of first choice for meeting 
California’s energy needs. Energy efficiency is the 
least cost, most reliable, and most environmentally- 
sensitive resource, and minimizes our contribution to 
climate change. ”

1
I ■ ■

The State’s “loading order” - first acknowledged 
in Energy Action Plan I5 - identifies energy 
efficiency as California’s top priority resource. 
Under Public Utilities Code Section 
454.5(b)(9)(C) utilities are required to first meet 
their “unmet resource needs through all 
available energy efficiency and demand 
reduction resources that are cost effective, 
reliable, and feasible.”

California has taken this principle to heart and 
with three decades of leadership and innovation 
in the public and private sectors, California leads 
the nation, and perhaps the world, in developing 
and implementing successful energy efficiency 
efforts.

As the Energy Commission notes in its 2007 
Integrated Energy Policy Report (IEPR)6:

|-»D J ffi-ffi Section I - Page 1 27
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adopted loading order; aggressive goals set 
based upon up-to-date potential studies; 
decoupling of sales from revenues for electric 
and gas utilities; performance-based incentive 
mechanisms; and a robust dual funding stream 
comprised of a public goods charge and 
procurement funding.

The lOUs’ 2006-2008 energy efficiency portfolio 
marks the single-largest energy efficiency 
campaign in U.S. history, with a $2 billion 
investment by California’s energy ratepayers. In 
addition, individual and corporate energy 
consumers; state and local agencies; and 
publicly-owned utilities continue to make 
significant independent investments to increase 
the efficient use of energy across California.

However, with a growing population, increasing 
demand for energy, and the pressing need to 
reduce greenhouse gas (GHG) emissions in a 
rapid and low-cost manner, there has never 
been a more important time for energy efficiency 
in California. California is the second-largest 
GHG-emitting state in the U.S. and electricity 
production is the second largest source of 
carbon emissions in California, accounting for 
some 32 percent of its total, with gas use in 
businesses and homes another 9 percent.7

“Energy efficiency, which helped to flatten the 
state’s per capita electricity use, will continue to 
be the keystone of California’s energy strategy. 
California’s building and appliance standards 
have saved consumers more than $56 billion in 
electricity and natural gas costs since 1978 and 
averted building 15 large power plants. It is 
estimated the current standards will save an 
additional $23 billion by 2013.”

it*asr

^Sfill® l

1
|L . tr

1 '• '
MO©

.......................■ ■ ......... . s
<
I
(8

« ■' * O'1- ' ' -i - - » -i «.

m, ii* t

Over the years, successive CPUC decisions 
have created a policy framework to motivate 
lOUs to develop and continuously expand 
energy efficiency programs on behalf of their 
customers. This policy framework is composed 
of a number of elements including: the State’s

ffi

California’s success to date has been enabled by a comprehensive policy framework supporting 
energy efficiency investment. The aggressive scale-up envisioned by this Plan hinges on a 
steady foundation composed of the following elements:

ffi Clear Policy Direction. The Energy Action Plan sets forth a bold policy vision establishing 
efficiency as the California’s first priority energy resource. Specific savings goals, tied to supply 
procurement, implement that policy.

ffi Adequate Financial Incentives and Funding. The decoupling of sales from revenues for 
electric and gas utilities, along-side performance-based incentive mechanisms, address a 
fundamental bias against efficiency investment. Meanwhile, a public goods charge and 
procurement funding produce substantial funding resources for such investment.

ffi Robust Program Administration and Oversight. In California, efficiency programs are largely 
administered by utilities utilizing universal contact with homes and businesses throughout the 
state, while government maintains primary responsibility for program direction and oversight, 
including program evaluation and the measurement and verification of claimed energy savings.

ffi Firm Ratcheting Standards. The establishment of minimum efficiency standards for buildings 
and appliances that are updated on a regular basis have driven guaranteed progressive energy 
savings over the past three decades.

|-»D J ffi-ffi Section I - Page 2 28
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investments an integral part of life and a 
“business as usual” choice for California market 
actors.

Meanwhile California demand for electricity and 
natural gas continues to grow, with statewide 
electricity consumption forecast to increase an 
average of 1.25 percent per year over the next 
decade.8 In addition, the State faces rapidly- 
escalating fuel prices.

The combination of these pressures poses 
significant economic and social risks to 
California. As both an emissions-free and low- 
cost energy resource alternative, energy 
efficiency is uniquely-poised to play a central 
role in reconciling the current challenge. This 
fact is acknowledged in virtually every 
discussion of GHG abatement opportunities, 
including McKinsey & Company’s 
comprehensive 2007 review.9

Capitalizing on this opportunity in California will 
require that we make energy efficiency

It will require that we overcome market barriers 
that have persisted over the course of 
California’s 30-year history with energy 
efficiency policy, and it will demand the political 
will to continue making investments during times 
of economic stress to extend and to capture the 
full extent of energy efficiency potential 
obtainable across the State. However, in 
succeeding, this initiative will bring benefits not 
only for California but will allow the State to 
share its energy efficiency leadership, skills and 
experience in the national and international 
efforts to combat global warming through energy 
efficiency.

efficiency goals), the Low-Income Energy 
Efficiency statutes, the Governor’s Green 
Building Executive Order14, and the 2007 IEPR 
— create an environment where energy 
efficiency efforts must not only continue to thrive 
but scale up unprecedented levels.

In July 2008, the CPUC redoubled its own 
energy savings efforts by establishing new 
targets for energy savings for the years 2012 
through 2020 for its regulated utilities.15 Within 
IOU service areas these goals are expected to 
save over 4,500 megawatts, the equivalent of 
over 9 major power plants, and over 16,000 
GWh of electricity savings and 620 million 
therms. Combined with recent goal-setting by 
the State’s publicly-owned utilities under AB 
2021, these goals provide an aggressive 
contribution to statewide energy savings 
targeted under AB 32.

A number of recent policies, such as AB 1109, 
which requires defined reductions in energy 
usage for lighting, and the Federal Energy 
Independence and Security Act of 2007, which 
contains many provisions for new minimum 
efficiency standards and research, have 
dramatically altered the landscape for energy 
efficiency activities in California.16 Ensuring the 
continued effectiveness of public purpose 
efficiency programs, for instance, will require

The passage of the California Global Warming 
Solutions Act of 2006 (Assembly Bill 32)10 has 
amplified the need for intensive energy 
efficiency efforts across California. The 
California Air Resources Board’s (CARB) Draft 
Scoping Plan for Assembly Bill (AB) 32 
implementation states that while “California has 
a long history of success in implementing 
regulations and programs to encourage energy 
efficiency... [it] will need to greatly expand those 
efforts to meet our greenhouse gas emission 
reduction goals.

The Draft Scoping Plan, which offers preliminary 
indication of how the State plans to achieve its 
GHG reduction targets, establishes a statewide 
energy efficiency target of at least 32,000 
gigawatt hours and 800 million therms by 
2020.12 If achieved, emission reductions from 
these efficiency savings would result in over 25 
million metric tons of GHG emissions reductions, 
making them the second largest component in 
the State’s overall emissions reduction program. 
The Draft Scoping Plan recognizes this, stating 
that efficiency provides an emission reduction 
opportunity for California “on a scale second 
only to the Pavley regulations.”13

AB 32 and other pivotal legislation and policy in 
California — such as the Energy Action Plan II, 
AB 2021 (establishment of statewide energy

„ 11

..;
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careful coordination with emerging mandates 
and market changes.

This Plan provides a strategic roadmap for 
integrating energy efficiency efforts to achieve the 
aggressive goals the State has set for itself. It 
aims to bring together key participants beyond the 
CPUC and the lOUs, including publicly-owned 
utilities, the financial and building industries, cities

and counties, other State agencies, and 
businesses and consumers, to work together 
toward common energy efficiency goals. 
Therefore, the strategies and goals are not 
restricted by geographical, jurisdictional, 
regulatory, or political boundaries. To achieve 
these goals, all actors must work collaboratively 
over the long-term to fundamentally transform the 
way Californians use energy at home and at work.

dl f) ffiffi<i> ffiffi t!!fflffi+»Bfl ffi
The CPUC’s October 2007 decision (D.07-10- 
032) directed that “a key element of the 
Strategic Plan would be that it articulates how 
energy efficiency programs are or will be 
designed with the goal of transitioning to either 
the marketplace without ratepayer subsidies, or 
codes and standards.”17

In theory, ratepayer-funded efficiency programs 
over the past thirty years have been designed 
either to encourage suppliers and manufacturers 
to sell efficiency products or services to “push” 
the market, or to encourage consumers to buy 
these products or services to “pull” the market. 
Typical utility rebate programs aim to increase 
the market penetration of energy-efficient 
products along a continuum until market 
acceptance reached sufficient levels for the 
measure to be incorporated into codes and 
standards or used in the marketplace without 
ratepayer subsidies.

In practice, however, utility programs in 
California have naturally tended towards 
measures which produce readily-quantified, low- 
cost, near-term savings which offer the 
opportunity to “buy” load reduction in easy, well- 
packaged measures with limited market impacts. 
There has been little incentive for utilities to 
engage in measures with a longer-term 
orientation - those very measures which 
produce meaningful market transformation.

This Plan seeks to move utilities, the CPUC, and 
other stakeholders beyond a focus on short-term 
energy efficiency activities into a more sustained 
long-term, market transformation strategic focus.

By re-emphasizing the market transformation 
goal, we do not discount the benefits of short
term measures for energy savings. Utility 
portfolios must contain an appropriate mix of 
short and longer term energy savings. However, 
short-term programs such as the replacement of 
incandescent light bulbs with compact 
fluorescent light bulbs must be accompanied by 
solutions which focus on multi-year and holistic 
lighting system strategies, improved 
conservation actions, and other means of 
market transformation.

The CPUC also stated that the Plan would 
incorporate the market transformation goal 
described above and “develop milestones to 
measure progress towards that goal,” including 
the development of a “targeted timeframe for 
such market transition and the process for 
tracking progress so that it is clear at what point 
a program has made a successful transition or 
conversely, is having problems.”18

This Plan fulfills the Commission’s goal by 
employing market transformation as its unifying 
objective. The Plan seeks to effect substantial 
and sustained progress towards more efficient 
technologies and practices in each of the 
customer end use sectors (e.g., Commercial, 
Industrial, Residential, Agricultural). Likewise, 
the Plan describes the market transformation 
efforts necessary in each of the cross-cutting 
areas discussed (e.g., Codes and Standards, 
Workforce Education and Training, Marketing 
Education and Outreach, and Research and 
Technology)

As early as 1998, the Commission defined 
market transformation as:

“Long-lasting sustainable changes in the 
structure or functioning of a market achieved by 
reducing barriers to the adoption of energy 
efficiency measures to the point where further 
pubiicly-funded intervention is no longer 
appropriate in that specific market.’*9
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Additionally, the Plan recognizes that the 
process of market transformation cannot and 
should not be driven by ratepayer-funded utility 
programs alone. While utilities will play a 
continued role in stimulating market 
transformation across sectors, each of the 
cross-cutting areas described in this Plan 
represents an avenue where non-utility actors 
may well be better positioned to drive the “push” 
of new technologies to market, or the “pull” for 
customers and business to adopt available 
efficiency technologies or practices.

Transformation is an evolutionary process, as 
markets for a given end-use are not transformed 
just once, but continuously. Understanding 
when a technology promoted in utility programs 
has become established within the mainstream 
market or incorporated into codes and standards 
will help target when new programs are needed 
to encourage the next generation of energy 
efficiency technologies. Decision 07-10-032 
recognized this in directing the utilities’ proposed 
2009-2011 portfolios to identify “an ‘end game’ 
for each technology or practice that transforms 
building, purchasing, and the use decisions to 
become either ‘standard practice’, or

incorporated into minimum codes and
on

standards.”

It is necessary to develop appropriate rules, 
metrics, and guidelines for determining when 
market-transformation has occurred and 
publicly-funded intervention is no longer 
appropriate, so as to define an end-point for 
strategies and set the course for new programs 
and goals. A key priority for the first update of 
this Plan will be the development of end-point 
definitions, rules, and progress metrics. The 
Plan’s content, however, is oriented towards 
charting a programmatic course that embraces 
the goals and strategies of market transforma
tion by seeking to achieve significant 
transformative progress in all sectors by 2020 or 
earlier.21

The CPUC also recognizes its responsibility to 
examine changes to the policy rules on counting 
savings from IOU programs to attribute gains 
from market transformation and long-term 
strategies resulting from IOU actions. In order to 
ensure utilities are motivated to devote portfolio 
dollars towards market transformation 
measures, associated savings must be fairly 
accounted for in attribution methodologies.

The market transformation strategies covered in the Plan are built upon one or more of the following 
policy tools employed to “push" or “pull” more efficient products or practices to market:

ffi Customer Incentives including rebates; innovative or discounted financing; and/or non-financial 
support to consumers are the “carrots” that help pull consumers into choosing the efficient 
option.

ffi Codes and Standards which mandate minimum efficiency thresholds for buildings, appliances 
and/or equipment, removing the less efficient choices from the marketplace are the “sticks” that 
push builders and manufacturers to provide efficient goods and services.

ffi Education and Information through marketing, education and outreach inform market actors 
about energy efficiency opportunities. These programs often include labeling; benchmarking; 
internet-based comparisons; professional and trade materials; school curricula; peer-to-peer 
exchanges; and other resources.

ffi Technical Assistance helps to ensure that knowledge barriers on the part of customers, 
installers or retailers are not unnecessarily hampering the progress of critical efficiency 
initiatives.

ffi Emerging Technologies rely on research, development, demonstration and/or deployment to 
move energy-efficient products and developments from the laboratory into the commercial 
marketplace.
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plans (“Convener Reports”) were provided to the 
lOUs to inform their strategic planning efforts.

Throughout this process, the CPUC acted as a 
centralized information hub via a specially built 
webportal, disseminating team updates and 
reports and providing models for teams to look 
to in recording their findings.

As required by the CPUC, the lOUs filed a draft 
Plan on February 8, 2008. On March 6, 2008, 
the lOUs filed a revised draft Plan, 
supplementing the February draft pursuant to 
Commission direction. Three stakeholder 
workshops were then held in San Diego, Los 
Angeles, and San Francisco.22

All public comments, workshop transcripts, IOU 
and CPUC staff materials, and convener reports 
have been archived and are available on the 
strategic planning website: 
www.californiaenergyefficiencv.com.

Decision 07-10-032 outlined the key goals, 
content, and development process for this Plan. 
During November and December 2007 and 
January 2008, working groups for four “vertical” 
market sectors — residential, including low- 
income, commercial, industrial, and agricultural 
— and seven cross-cutting areas — Heating, 
Ventilation and Air Conditioning (HVAC) 
systems; Demand Side Management (DSM) 
Coordination and Integration; Workforce 
Education and Training (WET); Marketing 
Education and Outreach (ME&O); Research and 
Technology; Codes and Standards; and Local 
Governments — held 36 public stakeholder 
workshops.

The objective of these workshops was to 
facilitate information exchange and develop an 
action plan for each market sector and each 
cross-cutting sector. In January 2008, these

ii 119FM11
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In order to guide market transformation in a number of key sectors, this Plan embraces four specific 
programmatic goals, known as the “Big Bold Energy Efficiency Strategies, ” established by the CPUC in 
D.07-10-032 and D. 07-12-051. These goals were selected not only for their potential impact, but also for 
their easy comprehension and their ability to galvanize market players.

All new residential construction in California will be zero net energy by 2020;

All new commercial construction in California will be zero net energy by 2030;

Heating, Ventilation and Air Conditioning (HVAC) will be transformed to ensure that its energy 
performance is optimal for California’s climate; and

All eligible low-income customers will be given the opportunity to participate in the low income energy 
efficiency program by 2020.
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Two limitations to this 2008 Plan should be noted:

LJi Because it is the initial plan—and due to time 
and other constraints—this Plan has not 
undergone cost-benefit analysis. However, 
the efficiency activities envisioned in this 
Plan subject to the Commission’s jurisdiction 
will only be funded by ratepayers as part of 
cost-effective portfolios. Similarly, the 
strategies and actions have not been fully 
evaluated for prioritization or for budget and 
resource-allocation decisions. Accordingly, 
the strategies and actions described in this 
Plan will be updated as conditions change 
and new experience and information is 
obtained.

| -S This Plan does not specifically address three 
important elements of energy efficiency. 
These are the evaluation and measurement 
and verification of energy savings; 
transportation; and the water-energy “nexus.” 
The reasons for these exclusions are two
fold: first, there was no specific input 
provided by the working groups on these 
topics; and, second, various State agencies 
are covering these issues in separate 
processes. Future strategic planning cycles 
are likely to address these issues.

Many of the strategies in the Plan do not require changes in State or Federal law or the regulations of 
various agencies. Specifically, most of the activities to be implemented in the near term (approximately 
2009-2011) are expected to be feasible under current law and the rules of the CPUC and other agencies. 
However, there are longer term elements of the Plan for which changes in law and/or agency rules and 
policies would be useful—or even essential—to achieve the desired cost-effective energy efficiency over 
the 2009-2020 period.

dH ffi □!!»0JffiffrtlTffififfl ffi
to continue the momentum and build the 
sustained velocity needed to achieve the goals 
expressed in this Plan.

In the short term, this process will be advanced 
through the establishment of goal and/or 
strategy-specific task forces, to be coordinated 
by the CPUC. Over the longer term, there is 
widespread stakeholder support for coordination 
at a statewide level by an entity with a 
membership and mandate better suited to the 
multi-jurisdictional scope of the strategies 
articulated in this Plan. Such an entity would 
build on the collaboration initiated by the 
strategic planning process thus far and allow for 
enhanced participation by all stakeholders.

This Plan is a dynamic document that will be 
regularly updated to reflect past successes, 
failures, and lessons learned and to adjust the 
visions, goals and strategies accordingly. Given 
the urgency of the need to achieve the AB 32 
goals, it is necessary to quickly and efficiently 
complete foundational activities such as studies, 
data collection and pilot programs and to move 
just as quickly to implement actual programs 
and deliver real results in the near term.

The process that started during the fall of 2007 
was a tremendous and highly productive effort 
by the utilities, CPUC, and the Energy 
Commission working with a large number of 
stakeholders from all sectors of the California 
economy. This process must continue in order
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The next planning cycle will include:

ffi Incorporating data collection efforts, including 
market assessment and market potential 
studies, more directly in this and other 
planning processes, such as the Energy 
Commission’s IEPR and the utilities’ long
term procurement planning processes.

ffi Aligning this planning effort with related 
statewide long-term resource plans, such as 
those associated with water, land use, and 
greenhouse gas mitigation.

ffi Evaluating performance with respect to the 
goals and strategies established in the 
current Plan, and market transformation 
criteria in particular.

ffi Engaging even more key stakeholders prior 
to initiating the planning cycle and 
cooperatively developing roles and a process 
that increases information exchange and 
participation of these stakeholders. 
Conducting more widespread public 
workshops to enable these stakeholders to 
provide planning input and to vet planning 
documents.

ffi Central to this expanded process will be 
participation by additional State agencies, 
which may wish to co-sponsor various task 
forces—for example, in Workforce Education 
and Training or the Agricultural Sector - and 
obtaining commitments from key participants 
willing to fund, lead, or implement strategies.

. . - ...
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Residential energy use will be transformed to ultra-high levels of energy efficiency resulting in 
Zero Net Energy new buildings by 2020. All cost-effective potential for energy efficiency, demand 
response and clean energy production will be routinely realized for all dwellings on a fully 
integrated, site-specific basis.

ffi
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(Source:RASS 2003, HENS 2004)
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40% ■In 2008, energy demand for California’s 12.6 
million households was over 25,000 MW. 
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approximately 32% of total state electricity 
consumption and 36% of its total natural gas 
consumption. Electricity demand is expected 
to grow to almost 31,000 MW by 2018.23
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(Source: RASS 2003, HENS 2004)Approximately one-third of all households 

live in multi-family structures, and two-thirds 
in single family homes. The balance of 
renters to homeowners is about 42% to 
58%, respectively. Most or all of these 
households qualify for utility energy 
efficiency programs targeting residential 
customers.24 About one-third 
(approximately 4 million) of these 
households qualify for additional low income 
energy efficiency (LIEE) programs extended 
to households with annual incomes less 
than or equal to 200% of Federal Poverty 
Guidelines.25
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programs that impact every level of the 
residential market, including rebates for efficient 
products, such as lighting, air conditioners, and 
refrigerators; training and education to 
architects, engineers, building managers and 
building inspectors; and work to enhance the 
Energy Commission’s building and appliance 
codes and standards. The utilities also have 
introduced a number of innovative whole-house 
or community-wide programs such as the SCE 
Sustainable Communities program which targets 
new residential developments and the Design 
for Comfort Program that provides efficiency 
assistance to affordable housing developments 
that are undergoing renovation.

Pursuant to a legislative mandate to reduce 
energy usage in California, the Energy 
Commission adopted California’s Appliance 
Efficiency Regulations in 1976 (Title 20) and 
Part 6 of Title 24 of the California Code of 
Regulations, the Energy Efficiency Standards for 
Residential and Nonresidential Buildings in 1978, 
(Title 24).26 The Title 24 standards are updated 
triennially to incorporate new energy efficiency 
technologies and methods. The Title 20 standards 
are updated more frequently.

The utilities have responded to the diverse 
needs of California’s residential sector by 
offering a wide range of energy efficiency
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27Lighting Efficiency and Toxics Reduction Act.

AB 1109 requires a 50% increase in efficiency 
for residential general service lighting by 2018 
through phased increases in the Energy 
Commission’s Title 20 regulations, with the first 
phase of the standards taking effect by January 
1,201028 These changes in the lighting market 
provide will allow opportunities to redirect 
utilities’ residential energy efficiency resources 
towards new lighting technologies and other 
innovative programs focused on whole-building 
efficiency measures.

Likewise, the strategies set forth in this Plan will 
create longer-term savings from the built 
environment with a goal of continual 
incorporation of advances into codes and

Over the past two utility program cycles 
(2004/2005 and 2006/2008), the utilities have 
focused heavily on residential lighting, which 
accounts for the largest electricity end use in the 
residential sector. As a result, the bulk of 
residential efficiency savings has come from 
lighting programs such as measures that 
encourage the use of compact fluorescent light 
(CFL) bulbs. In the past few years, the CFL 
market has undergone a major transformation, 
as evidenced by the ubiquity of CFL products in 
the retail market and recent energy 
measurement and verification studies.

A major transformation of the lighting market will 
be completed through the passage and 
implementation of AB 1109, the 2007 California
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standards or the private marketplace. The 
2009-2011 IOU program cycle will lay the 
foundation for aggressive, long-term strategies

to change the way residential buildings are 
constructed, used and maintained.

Ddsrffafw
B 1l 1. New construction will reach “zero net energy” (ZNE)

I performance (including clean, onsite distributed 
I generation) for all new single and multi-family homes 
j by 2020.

By 2011,50% of new homes will surpass 2005 Title 24
standards by 35%; 10% will surpass 2005 Title 24 standards 
by 55%.
By 2015, 90% will surpass 2005 Title 24 standards by 35%. 
By 2020, all new homes are ZNE.

r 2.1.lome tuyere, owners and renovators will implement a
I whole-house approach to energy consumption that will
| guide their purchase and use of existing and new
1 homes, home equipment (e.g., 1.1VAC systems),
| household appliances, lighting, and “plug load”
| amenities.
1 3. Plug loads will be managed by developing consumer 
1 electronics and appliances that use less energy and 
l provide tools to enable customers to understand and 
I manage their energy demand.
| 4. The residential lighting industry will undergo 
j substantial transformation through the deployment of 
| high-efficiency and high-performance lighting 
i technologies, supported by state and national codes 
I and standards.

*** Energy consumption in existing homes will be reduced by
20% by 2015 and 40% by 2020 through universal demand for 
highly efficient homes and products.

Plug loads will grow at a slower rate and then decline through | 
technological innovation spurred by market transformation I 
and customer demand for energy efficient products. |

Utilities will begin to phase traditional mass market CFL bulb ) 
promotions and giveaways out of program portfolios and shift I 
focus toward new lighting technologies and other innovative ( 
programs that focus on lasting energy savings and improved I 
consumer uptake. I

In addition, the United States Department of 
Energy (DOE) and the United States
Environmental I... Agency (EPA) play
critical roles in residential energy efficiency 
efforts. Moreover, significant attention must be 
directed towards manufactured (or 
“prefabricated”) housing, a substantial and 
growing component within new housing stock, 
which is built under federal code set by the
United States Department of I.lousing and Urban
Development.

rams
cal

The leadership and active participation of many 
organizations are also necessary to achieve the 
vision for the residential sector. The Energy 
Commission must continue to lead the efforts to 
continually enhance and expand the building 
and appliance codes with active technical 
support and expertise from the lOUs, national 
laboratories, and the building industry.

and
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The market transformation envisioned by the residential sector Vision and Goals involves changing both 
the supply chain of products and services and the behaviors that residential energy consumers rely on to 
use energy efficiently. The four interrelated residential Goals are designed to achieve this transformation 
through the following themes:

public education campaign and targeted 
incentive programs.n1 Z* Z- : Drive continual 

advances in technologies in the building 
envelope, including building materials and 
systems, construction methods, distributed 
generation, advanced metering infrastructure, 
and building design, and incorporate technology 
advances into codes and standards.

%lt4 •- Coordinate and 
collaborate with State agencies and private 
organizations to advance research and 
development and to align State efforts on 
buildings.

I1, fl Ifrfft *- Z : Work with the financial 
community to develop innovative and affordable 
financing options for energy efficient buildings 
and retrofits.i

T-Li m”iZ CM 7 D~!D": Adopt aggressive 
and progressive minimum energy codes and 
standards for buildings and plug loads, effective 
code compliance and enforcement, and parallel, 
tiered voluntary energy efficiency standards that 
pull the market along and set a higher bar for 
subsequent standards.

j..tDevelop, offer 
and promote comprehensive solutions for single 
and multi-family buildings, including energy 
efficiency measures, demand management tools 
and real-time information, and clean distributed 
generation options in order to maximize 
economic decision-making and energy savings.n

l1! fl fthli Z □: Create high levels of 
customer demand for progressively more 
efficient homes through a coordinated statewide

While the overall mission for the residential 
sector is ambitious, these goals and strategies 
are interrelated and many of the efforts to reach 
one goal will contribute to the achievement of a 
different goal; for example, success in Goal 3 
(Plug Load) will contribute to the success of 
Goal 1 (ZNE Homes) and Goal 2 (Whole House 
Performance). Improvements in building 
standards resulting from improvements in 
technologies (Goal 1) will promote efficiencies 
from existing home renovations and 
improvements (Goal 2).

Certain strategies in the residential market (e.g., 
marketing, education and outreach) are part of 
larger, cross-cutting strategies. As a 
consequence, the strategies described below 
contain a certain amount of repetition and cross- 
referencing; however, each strategy will require 
refinements to accomplish the specific goal for 
target markets. This is consistent with our 
overall goal of encouraging integrated energy 
efficiency programs that recognize and leverage 
the benefits of related projects, while at the 
same time aligning specific strategies with the 
requirement of each goal.

ffi
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Goal 1 envisions a continual and dramatic 
increase in the demand for and supply of lower 
energy homes based on new technologies, new 
building principles, and policy support to achieve 
a statewide standard of zero net energy (ZNE) 
for all new homes built in 2020.

A wide range of design features may be 
considered to achieve zero net energy, including 
building orientation (relative to the daily and 
seasonal position of the sun), window and door 
type and placement, insulation type and values 
of the building elements, weatherization, the 
efficiency of heating, cooling, lighting and other 
equipment, as well as local climate.

Heating and cooling loads are lowered by using 
high-efficiency equipment, added insulation, 
high-efficiency windows, in addition to passive 
solar and other design elements; water heating 
loads can be alleviated by using heat recovery 
units and high-efficiency water heating 
equipment; lighting energy needs are reduced 
by daylighting and fluorescent and LED fixtures; 
while plug loads are managed by efficient 
appliances and minimized standby power.

A ZNE home employs a combination of energy 
efficiency design features, efficient appliances, 
clean distributed generation, and advanced 
energy management systems to result in no net 
purchases of energy from the grid. The CPUC 
has defined “Zero Net Energy” at the level of a 
single “project” seeking development 
entitlements and building code permits in order 
to enable a wider range of technologies to be 
considered and deployed, including district 
heating and cooling systems and/or small-scale 
renewable energy projects that serve more than 
one home or business.

Zero net energy is a general term applied to a building with a net energy consumption of zero over a 
typical year. To cope with fluctuations in demand, zero energy buildings are typically envisioned as 
connected to the grid, exporting electricity to the grid when there is a surplus, and drawing electricity 
when not enough electricity is being produced.

zero net energy
i

|

|

on-site electricity demand

ffj The amount of energy provided by on-site renewable energy sources is equal to the amount of 
energy used by the building.

A ZNE building may also consider embodied energy - the quantity of energy required to 
manufacture and supply to the point of use, the materials utilized for its building.9

ffi
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alongside mechanisms to demonstrate their 
effectiveness and create demand in the 
marketplace for high-performance buildings 
coordinated with marketing tactics and financial 
incentives, A first step will be convening a task 
force of key stakeholders committed to zero net 
energy buildings.

California’s Title 24 should continue to be 
progressively updated and tightened on a 
triennial basis along a planned trajectory leading 
to achievement of goals for the year 2020. 
Mandatory standards of Title 24 should be linked 
to one or two tiers of voluntary, beyond-code 
standards such that the single mandatory and 
one or two voluntary levels comprise a bronze- 
silver-gold approach to residential efficiency 
performance. Each Title 24 Code update will 
achieve a stepped pattern of tightening 
standards toward what had been the higher 
voluntary level, dropping the previous minimum 
mandatory (i.e,, 201 Ts gold becomes 2014’s 
silver and 2017’s minimum mandatory). These 
voluntary silver-gold tiers could be used as 
reference points for Teach” building policies and 
programs, local ordinances, and utility 
incentives.

Interim milestones for this programmatic goal 
are that by 2011,50% of new homes will be 
35% more efficient than 2005 Title 24 standards 
(coincident with the Energy Commission’s Tier 11 
standard for incentives under the New Solar
I.tomes Partnership30) and 10% will be 55%
more efficient; and that by 2015, 90% of homes 
will surpass 2005 Title 24 standards by 35%.

The “I Id” goal of achieving ZNE for 100%
of new residential construction and the 
supporting interim goals are extremely 
aggressive. Accordingly, we characterize them 
in this first Plan as “reach” and “programmatic” 
goals. They are intended to capture the 
imagination and spark the enthusiasm of all who 
participate in transforming residential new 
construction to ultra-high levels of energy 
efficiency.

As part of this effort, California will establish a 
“Path to Zero” campaign sponsored by the 
CPUC, State agencies, utilities, the building 
industry, and others. This campaign will feature
real.world experience and data on emerging
technologies, practices, and designs that deliver 
zero net and ultra-low energy buildings,

Silver plus:
• Zero Net Energy Buildings
• Clean Energy Generation
• New Technologies
• Integrated Design
• Transaction Mandates
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the BSC and the Department of Housing and 
Community Development. Near-term, the 
Energy Commission could collaborate with these 
agencies to publish a provisional, performance- 
based “reach code” reference standard for 
“beyond code” residential construction in 
California. This would be advisory and create a 
reference from which to gauge further 
improvements.

The process could coordinate with the Energy 
Commission’s Public Interest Energy Research 
(PIER) and other research organizations 
(Lawrence Berkeley National Laboratory (LBNL), 
National Renewable Energy Laboratory (NREL), 
Building Industry Research Alliance (BIRA) to 
assess and provide the foundation for 
recommendations, including monitoring and 
measurement approaches.

This Goal also requires a major transformation 
in the construction, design and usage of 
residences through a combination of mandates 
and voluntary actions. The technical feasibility 
of ZNE homes is in early stages of 
demonstration through the pioneering efforts of 
the Sacramento Municipal Utility District 
(SMUD), NREL, and home designers and 
builders. DOE’s Building America effort, for 
instance, has put ZNE research to work in 
homes across 34 states. These demonstrations 
also provide a forum for continual research on 
optimizing performance of homes with ZNE 
elements.

In July 2008, California’s Building Standards 
Commission (BSC) adopted a first-ever set of 
Green Building Standards that apply to 
commercial and residential construction 
statewide.31 The standards will take effect on a 
voluntary basis in 2009, and will likely be 
adopted as mandatory standards by 2012. In 
addition, in August, the City and County of San 
Francisco adopted a Green Building ordinance 
requiring newly constructed commercial 
buildings over 5,000 sq ft, residential buildings 
over 75 feet in height, and renovations on 
buildings over 25,000 sq ft to meet the United 
States Green Building Council’s Leadership in 
Energy and Environmental Design standards 
(LEED) and other green building certifications.32 
Similarly, the City of Los Angeles enacted its 
own Green Building Ordinance in April 2008, 
which takes affect later in 2008 and 2009. It 
establishes a series of requirements and 
incentives for developers to meet LEED 
standards and is expected to affect at least 7.5 
million square feet each year.33

The emergence of sustainable building policies 
and ordinances are an indication that many local 
governments desire building practices that go 
beyond State minimum building codes. As more 
local governments enact codes that are more 
stringent than State codes, a patchwork of 
different and potentially conflicting building 
requirements is arising. As requirements 
become more varied across geography, 
developers and particularly production home 
builders may have difficulty designing and 
building major developments consistent with 
both State and local codes.

Several ZNE residential projects, such as 
SMUD’s project in Roseville, CA, are already 
underway and others are in the planning or 
conceptual phase. In the near term, the utilities 
will aggressively promote additional proof of 
concept pilots, including affordable housing 
elements in these pilots.

Significant additional resources will be required 
to scale these efforts up to for full-scale 
production and sale at affordable prices. In an 
effort to marshal private, public, academic, 
corporate, and entrepreneurial resources 
towards this objective, a prominent philanthropy 
organization will soon announce an Energy Free 
Home Challenge: to achieve net zero energy at 
net zero cost. Launching in fall 2008, the prize 
will award $20 million in cash prizes both for 
enabling technology innovation and whole-home 
innovation.

Accordingly, Strategy 2 requires coordination of 
local government building codes and 
development policies to facilitate common 
approaches to the adoption and rapid evolution 
of highly energy efficient technologies and 
techniques in new construction statewide. 
Coordination also will advance testing of 
sustainable building technologies and 
techniques in different operating environments 
to provide a stronger basis for progressive 
increases in the stringency and coverage of 
energy efficiency standards within State building 
codes.

The Energy Commission is the logical candidate 
to lead the codes and standards effort along with

..  .-
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California will need new, cost-effective 
technologies for home building materials and 
fabrication techniques, and “smarter” home 
operating systems, such as visual displays of 
real-time (or near real-time) energy use. In 
addition, the energy efficiencies of household 
equipment and appliances must increase. (In 
this regard, see Strategies 2 and 3 below and 
the Heating, Ventilation & Air Conditioning 
Chapter.) These innovations must be 
accompanied by a strong education, outreach 
and marketing effort to increase consumer 
demand for efficient homes, including the use of 
energy or carbon benchmarks and labels.

Affordability is a key consideration in California, 
where the cost of housing is a serious, long-term 
issue.34 A key element of this Goal is to 
develop ZNE example homes across the 
spectrum of housing options, including multi
family affordable housing in urban infill areas 
with access to public transportation.

Finally, innovative financing solutions, such as 
loans that remain with the property through

owner-occupant turnover and energy efficient 
mortgages, will be essential in allowing builders 
and owners to leverage the cost-savings 
inherent in ZNE buildings into investment costs. 
Furthermore, finance mechanisms must fully 
reflect the savings in monthly operating costs 
from low energy homes. New programs must 
leverage and build upon financing options 
available from private markets and other 
government initiatives. To this end, the CPUC 
will establish a Finance Task Force for the 
commercial and residential sectors made up of 
members of the financial/investment industries; 
building and developer community; and, State, 
Federal and local governments to identify 
existing and additional needed tools, 
instruments, and information necessary to 
attract greater participation of capital markets in 
funding efficiency transactions. The Task Force 
will identify actors to develop innovative and 
effective financing tools especially suited for 
ZNE and ultra low-energy buildings.

i

0 Jti fMfiero Net Energy Homesffi
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bHPrive continual
advances in technologies 
in the building envelope, 
including building 
materials and systems, 
construction methods, 
distributed generation, and 
building design.

Energy
Commission
(PIER)
Utilities 
DOE, national

ffi 50% of new homes 
exceed 2005 Title 24 
standards by 35% 

ffi 10% of new homes 
exceed 2005 Title 24 
standards by 55%

ffi 90% of new homes 
exceed Title 24 by 35% 

ffi 40% of new homes 
exceed Title 24 by 55%

ffi 100% of new homes 
exceed Title 24 by 35% 

ffi 90% of new homes exceed 
Title 24 by 55%

labs
ffi Develop and participate in 

pilot projects in specific 
climates to prove 
technologies for next 
generation of lower and 
zero energy homes, 
including affordable 
housing projects, 

ffi Continually monitor 
performance of pilot 
projects to provide 
feedback for next level of 
design and development 
of technologies.

ffi Develop and 
implement next 
generation of pilot 
projects; continually 
monitor performance of 
pilots to provide 
feedback for next level 
of design and 
development of 
technologies.

ffi Develop and implement 
next generation of pilot 
projects; continually monitor 
performance of pilots to 
provide feedback for next 
level of design and 
development of 
technologies.

Production home 
builders and 
building industry 
organizations
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■ fiiffi ffi
ffi Advance technological 

innovation through 
collaboration of Energy 
Commission PIER and 
Emerging Technologies 
Programs, LBNL NREL, 
Utilities, CBIA, and other 
appropriate organizations.

ffi Ongoing ffi Ongoing

ffi Assess existing
technologies and identify 
areas for strategic 
involvement in research 
and development.

ffi Ongoing ffi Ongoing

Energy
Commission
Utilities
Local
governments 
California Building 
Standards 
Commission

ffi Map a trajectory for Title 
24 mandatory and 
voluntary standard(s) 
through 2020.

ffi Progressively make 
energy efficiency 
advances permanent by 
raising Title 24 mandatory 
standards in 2011 
consistent with the 
trajectory.

ffi Progressively advance 
Title 24 voluntary,
"beyond code" 
standard(s) and ratings 
systems in step with 
changes to the mandatory 
standards.

ffi Fine-tune and revise 
the trajectory based on 
the changing energy 
efficiency state-of-the-

ffi Fine-tune and revise the 
trajectory based on the 
changing energy efficiency 
state-of-the-art. 

ffi Progressively make energy 
efficiency advances 
permanent by raising Title 
24 mandatory standards in 
2017 and to ZNE by 2020 
consistent with the 
trajectory.

ffi Progressively advance Title 
24 voluntary, “beyond code” 
standard(s) in step with 
mandatory standards in 
2017 and 2020.

: Continual coordination
and cooperation between 
the Energy Commission 
and others to 
progressively increase 
Title 24 building standards 
and Title 20 appliance 
standards consistent with 
the interim and long-term 
goals set forth in this Plan, fi

art.
ffi Progressively make 

energy efficiency 
advances permanent 
by raising Title 24 
mandatory standards in 
2014 consistent with 
the trajectory, 

ffi Progressively advance 
Title 24 voluntary, 
“beyond code” 
standard(s) in step with 
mandatory standards in 
2011 and 2014.

Energy
Commission
Utilities
Local
governments 
California Building 
Standards 
Commission 
Building Industry

ffi Identify and resolve 
conflicts or
inconsistencies between 
Title 24 and local “green” 
building ordinances or 
other standards.

ffi Establish policies and 
procedures for statewide 
coordination of local 
building standards that 
are acceptable to local 
governments.

ffl Provide technical support 
for the development and 
implementation of reach 
standards through 
partnerships with local 
governments.

ffi Monitor success of 
coordination and 
resolve new issues as 
they arise.

ffi Monitor success of 
coordination and resolve 
new issues as they arise.

\% Coordinate and
Support “Reach” Building 
Standards

I
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r Develop innovative
financing programs for the 
construction of energy 
efficient homes.

■BBHBIJ 4Kffi<r|- ffi 
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Finance Task
Force 
Financial 
institutions 
Building Industry 
Utilities

ffi Convene a task force of 
financial experts to 
develop attractive 
financial products for 
energy efficiency homes, 

ffi Implement Options

ffi Ongoing expansion of 
these options.

ffi Ongoing expansion of these 
options.

i.oca I
Governments
Homeowner
groups
Leading Builders 
Utilities

ffi Develop network of 
building owners (home
owners associations) and 
builders to heip support 
the dissemination of 
information and develop 
peer-to-peer relationships.

loing ffi Ongoingr: Encourage local,
regional, and statewide 
leadership groups to 
support pilots and foster 
communication among 
pioneering homeowners 
and builders.
ffi
ffi
ffi

individual units to offset the up-front capital costs 
typically paid by building owners and 
homeowners associations. These mechanisms 
also must allow repayment of energy 
improvements from successor occupants so that 
turnover does not dissuade taking action. With 
such financing mechanisms, it should be 
possible for multi-family housing to take fuller 
advantage of both private energy services and 
utility programs and incentives. Since many 
lower-income households live in multi-family 
housing, they can be served via the strategies 
targeting low income households discussed later 
in this Chapter.

It is also essential that market actors, once 
aware of efficiency opportunities at hand, have 
access to suitable financing mechanisms for 
whole-house measures. The Finance Task 
Force referenced in the ZNE discussion above, 
will focus on effective financing tools especially 
suited for whole-house retrofit measures.

The overall objective of Goal 2 is to reach all 
existing homes and maximize their energy 
efficiency potential through delivery of a 
comprehensive package of cost-effective, 
whole-house energy efficiency retrofit 
measures—including building shell upgrades, 
high-efficiency HVAC units, and emerging deep 
energy reduction initiatives— with 
comprehensive audits, installation services and 
attractive financing. This can be achieved 
through parallel and coordinated initiatives 
among utility programs, private market actors, 
and State and local government policies.

The lOUs currently offer a wide range of energy 
efficiency programs for existing homes, including 
audits, efficient appliance rebates, and 
consumer education. This Plan envisions a 
refocusing of these programs to move from a 
“widget” based approach to a “whole house” 
approach to program delivery to offer 
comprehensive packages of audits, demand 
side management options and tools, rebates 
and financing options, and installation services.

A similar approach must be developed for multi
family housing, both condominiums and rentals. 
The key to this effort will be defining workable 
financing mechanisms that allow energy bill 
savings from improvements occurring in the

While many residential building retrofit measures 
have unacceptably long customer payback 
periods based on energy prices alone, they can 
find market acceptance and leverage private 
sector investment based on attributes other than 
energy savings (e.g. comfort and noise 
reduction). Financing mechanisms for whole-
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house measures will also improve customer 
affordability and thus may increase market 
acceptance. In the future, the increased value of 
GHG reductions may also improve the 
economics of such measures. These issues 
should be considered in updating the 
methodology for calculating program or portfolio 
cost-effectiveness.

on ratings systems, cost-effective measures and 
related implementation issues.

In addition, many actors must work together to 
ensure building code compliance. Strengthening 
building codes without improving local on-the- 
ground compliance leads to illusory progress. 
Concerns have arisen regarding whether HVAC 
compliance issues already undermine the 
effectiveness of Title 24 standards, and 
increasing the stringency and coverage of State 
standards is likely to add to these issues. The 
reasons behind compliance issues vary with 
jurisdiction and may include conflicts between 
State and local priorities, local government 
budget limitations, and market disincentives for 
contractors to comply.

The CPUC and utilities should coordinate with 
the Energy Commission and local governments 
to identify barriers to aggressive enforcement of 
State building standards and to develop effective 
plans for overcoming these barriers. An 
objective of these plans should be to leverage 
State and local resources to improve 
compliance. City and county building officials, 
for instance, are responsible for the vast majority 
of Title 24 enforcement, and their statewide 
association, the California Association of Local 
Building Officials (CALBO) is one key source of 
perspective on what is and is not working as 
energy standards become more stringent.

In order to ensure progress in implementing this 
Goal, a task force of key stakeholders should be 
convened to refine and oversee the strategies 
identified here.

A key driver for the success of this Goal is to 
create market demand for efficient homes by 
increasing awareness of, and information on, 
energy efficiency. In the near term, the Energy 
Commission will adopt its Home Energy Rating 
System (HERS) standards for existing homes by 
the end of 2008. In cooperation with the Energy 
Commission, the lOUs will begin voluntary pilot 
programs to implement the HERS system and to 
encourage local governments to adopt 
residential energy conservation ordinances for 
energy ratings at the time of sale. In the longer- 
term, additional mechanisms might include 
community initiatives to reduce the “carbon 
footprint” of homes or neighborhoods, or 
promoting inclusion of home energy ratings in 
real estate sales listing information.

To achieve both widespread and deep levels of 
energy efficiency throughout the existing 
housing stock will require local government 
leadership. Individual local governments can 
adopt residential energy conservation 
ordinances (RECOs) for energy ratings and 
possible improvements at the time of sale.
Utility programs can partner with these 
governments to provide supporting information

0 -Hlfi^Bxisting Homesffi
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, j.Oeploy full-scale
Whole-House
programs.

Utilities
Home
improvement
industry

ffi Implement pilot home retrofit ffi Monitor performance of 
selected lower energy 
homes. Design implement, 
monitor and continuously 
improve full-scale programs 
for whole-house energy 
efficiency and renewable 
energy retrofits.

By 2020:
ffi 25% of existing homes have a 

70% decrease in purchased 
energy from 2008 levels 

ffi 75% of existing homes have a 
30% decrease in purchased 
energy from 2008 levels 

ffi 100% of existing multi-family 
homes have a 40% decrease 
in purchased energy from 2008 
levels

programs with effective Integration 
and delivery of comprehensive 
demand-side options including 
energy efficiency, demand response 
and renewable energy measures in 
specific locations to prove 
technologies for next generation of
lower energy homes In various 
climate zones.
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ffi Complete initial market research to 

determine homeowner "decision 
triggers” to improving home energy 
efficiency, including an assessment 
of the impact of EE or carbon 
labeling.

Promote
effective decision
making to create 
widespread demand 
for energy efficiency 
measures.

Utilities
Home
improvement 
industry 
Real estate 
industry assns 
Local
governments

ffi Follow-up market research. ffi Follow-up market research.r,

ffi Develop, launch, monitor and 
continuously improve campaigns to 
raise demand for lower energy 
homes, including home energy or 
carbon labeling programs, 

ffi Actively support local governments 
considering RECOs to Improve the 
energy performance of existing 
homes at time of sale or during 
major renovations.

ffi Develop and implement home rating 
system pilot projects based on the 
Energy Commission HERS program.

ffi Continuously improve 
campaigns to raise demand 
for lower energy homes, 
including home labeling 
programs.

ffi Continuously improve 
campaigns to raise demand for 
lower energy homes, including 
home labeling programs.

Energy
Commission

ffi Gather and disseminate information 
on advanced retrofits. 

ffiAdvance technological innovation 
through collaboration of Energy 
Commission PIER and Emerging 
Technologies Programs, Utilities and 
other appropriate organizations, 

ffi Promote commercialization of home 
energy management tools including 
AMI-based monitoring and display 
too1?.

ffi Ongoing ffi Ongoing, | Manage 
research into 
new/advanced cost- 
effective innovations 
to reduce energy use 
in existing homes

DOE/National
labs
Utilities

Finance Task
Force
Financial
institutions
Contractors
Local
Government
Utilities

ffiDeveiop partnerships for Innovative 
financing programs, such as 
performance contracts and City of 
Berkeley's solar and EE property 
loans.

ffi Investigate the feasibility of on-bill 
financing and other lending products. 

ffiConvene Task force on Financing witl 
attention to issues of multi-family 
housing and paying for actions with 
longer-term paybacks.

ffi Design implement, monitor 
and continuously improve 
financial products and 
programs for whole-house 
energy efficiency and 
renewable energy retrofits.

ffiDesign implement, monitor and 
continuously improve financial 
products and programs for 
whole-house energy efficiency 
and renewable energy retrofits

, i fiffivelop
financial products 
and programs such 
as on-bill financing to 
encourage demand 
for energy efficiency 
building products, 
homes systems, and 
appliances.
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compliance through 
specific measures 
leading to aggressive 
statewide 
enforcement.

Energy
Commission
State
Contractor
Licensing
Board
Utilities
Local
Governments 
CALBO 
California BSC

ffi Identify the barriers to compliance ant 
develop a compliance plan to 
implement remedial measures, 
including legislation if necessary. 

ffILeverage the compliance plan 
measures to support enforcement of 
local energy efficiency codes and 
standards. Identify opportunities for 
leveraging Title 24 and local codes 
enforcement.

ffiDevelop program models that require 
proof of code compliance as a 
condition of receiving rebates or 
financing.

ffi80% of transactions that 
trigger Title 24 requirements 
will comply with all applicable 
requirements.

ffi Monitor success or failure of 
leveraging and pursue 
additional actions to achieve 
success as necessary.

ffi Monitor success or failure of 
leveraging and pursue additional 
actions to achieve success as 
necessary.

! ffNMWfflffl f- tflff «N| )ffi
“/of1"!

Plug loads are a complex, rapidly growing driver 
of electricity consumption, which currently 
account for at least 10-15% of overall household 
energy use. The loads range from the 
ubiquitous energy thief transformers on almost 
every electronic appliance to home offices and 
the 1+ kW home entertainment centers growing 
in popularity. Potential savings from this plug 
load strategy could be 200 MW by 2011, with 
larger potential savings in the future.

Reduce plug loads will require changes in 
consumer purchasing patterns, research to 
develop smarter products, commercialization 
support for such products in terms of upstream 
rebates and incentives, and stimulation of 
customer demand through informational 
initiatives including unbiased and ubiquitous 
labeling. Ultimately, these savings will need to 
be locked in by raising State and Federal 
standards.

! H+ffi fReduce Plug Loadsffi
ffifff-1 hffl-»nO?^u| »i • tJWJ-|» i
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!!ffi

"t Drive continual 
advances in 
residential energy 
usage, including 
plug loads, home 
energy 
management 
systems, and 
appliances.

Energy
Commission
(PIER)
Utilities
LBNL
Appliance
manufacturers
Retailers

ffi Work with research 
organizations to develop 
smarter products with lower 
energy requirements, 

ffi Work with manufacturers to 
raise product energy efficiency, 
both when in use and when In 
standby mode.

ffi 10% reduction in plug 
loads

ffi25% reduction in plug 
loads

ffi
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hi In coordination 

with Strategy 2-2 
above, develop 
public awareness of 
and demand for 
highly efficient 
products.

Utilities
Manufacturers
retailers
Local
Government
Consumer
information
outlets

ffi Complete initial market
research including identification 
of customer decision triggers 
for choosing highly energy 
efficient devices, 

ffi Implement public awareness 
and information campaign to 
promote purchase of more 
efficient products and create 
behavioral changes in the way 
products are perceived, used, 
and managed.

ffiFollow-up market 
research

ffiFollow-up market 
research.

T. F Create demand 
for such products 
through market 
transformation 
activities

Utilities
Industry
partners

ffi Deploy package of rebates, 
incentives and voluntary 
industry agreements to bring 
significant numbers of the best 
current technologies for 
managing plug loads (e.g., 
smart power strips and 
informative visual displays) to 
market.

ffi Promote unbiased labels and 
Web sites (Consumer Reports 
approach).

ffi Ongoing ffi Ongoing

K^fflontinuously 
strengthen 
standards, including 
the expansion of 
both Title 24 and 20 
to codify advances 
in plug load 
management

Energy
Commission
Utilities

ffi Continuously Incorporate gains 
in efficiency in the appliance 
standards.

ffi Continuously 
incorporate gains in 
efficiency in the 
appliance standards.

ffi Continuously incorporate 
gains in efficiency in the 
appliance standards.
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1109 and new Federal lighting standards have 
codified increasingly stringent standards for 
lighting. California utility lighting programs have 
coincided with dramatic changes in national and 
international lighting markets, in addition to 
recent legislative changes.

While significant savings potential still exists 
today, as these new standards and market 
changes come into force, utility programs 
targeting these same applications will provide 
little incremental benefit. Ratepayer-funded 
programs must re-orient towards measures 
which extend beyond these new standards and

Lighting programs have composed the majority 
of savings from the California IOU portfolios for 
the residential sector over the past several 
years. Such programs typically represent well 
over half of the utility efforts in the residential 
sector. This emphasis is largely due to the 
widespread conclusion that lighting opportunities 
are the least expensive and easiest to 
implement strategies for major, near-term 
savings in the residential sector.

Over the past year, new legislation has 
dramatically changed the context for lighting 
programs in California. As discussed above, AB
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measures accepted in the marketplace to usher 
in the next generation of high-efficiency lighting. 
Accordingly, there is a need to move quickly 
beyond current lighting programs and towards 
solutions which focus on multi-year and holistic 
lighting system strategies, improved 
conservation actions, and other means of 
market transformation.

DOE’s current L-prize competition represents an 
innovative approach to market transformation in 
the area of residential lighting. The competition 
challenges industry to develop high-performance 
solid-state lighting products to replace two of 
today's most widely used and inefficient 
products: 60W incandescent lamps and PAR 38 
halogen lamps. The performance specifications 
of the competition are very high and will require 
significant levels of innovation on the part of 
manufacturers. To match, the reward is alluring: 
significant cash prizes, opportunities for Federal 
purchasing agreements and access to utility 
promotion programs. Each of California’s 
electricity lOUs has been engaged as sponsors 
of the program.37

Emerging lighting technologies will require 
commercialization support through a well- 
coordinated market push. On the supply-side, 
design competitions to engage manufacturers 
will be necessary to motivate far-reaching 
innovations to match customer preferences and 
needs. Technology demonstration projects will 
engage utilities and their customers, and build 
buyer confidence in the emerging technologies. 
Partnerships between large retailers and utilities 
to jointly negotiate price buy-downs with 
manufacturers and large-scale retail stocking 
commitments will ensure the ubiquity of 
advanced technologies at attractive prices. 
Finally, continual upgrading of standards for 
lighting technology and applications 
(EnergyStar, Title 24) will ensure new 
technologies are incorporated into business as 
usual across the state.

There is also a need to improve collection and 
recycling of end-of-life general purpose lighting 
to ensure the control of toxic materials. AB 1109 
requires the Department of Toxic Substances 
Control (DTSC) to convene a Task Force of 
industry, government, and interest group 
stakeholders to make recommendations on safe 
disposal programs.

Solid-state lighting (SSL) is a pivotal emerging 
technology which represents one avenue of 
possibility for the future of high-efficiency 
lighting. No other lighting technology currently 
offers so much potential to save energy and 
enhance the quality of our living environments.

Increasing the market penetration of advanced 
lighting solutions will require coordinated efforts 
on a number of interrelated fronts. Research and 
development will remain a critical aspect of this 
effort to drive continual advances in lighting 
technology and cost performance. Critical solid- 
state lighting R&D is being conducted at the 
National Labs through DOE’s Building 
Technology Program, particularly in the area of 
performance testing. In addition, a wide variety 
of research in lighting technology applications is 
being conducted at UC Davis’s California 
Lighting Technology Center, as well as the 
Energy Commission’s ratepayer-funded PIER

36program.

ffi

ffi

ffi

ffi

ffi

ffi
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! $|1fi<ffiigh-Performance Residential Lightingffi
ffiffp Of«I *i • TfSffl- (• iBn^miHr _____i"1W ffiffiTrffim ■ -2.%- 21 ffi

Energy
Commission
(PIER)
Universities
DOE
National Labs 
Manufacturers 
Utilities 
Retailers

ffi Work with research organizations 
to develop lighting products with 
lower energy requirements and 
Improved spectral performance, 

ffi Work with Utilities and Retailers to 
develop public awareness and 
demand.

ffiOngoing ffiOngoingDrive continual 
advances in lighting 
technology through 
research programs 
and design 
competitions.
ffi

mil Create demand 
for improved lighting 
products through 
demonstration 
projects, marketing 
efforts, and utility 
programs.______

Utilities
Industry
partners

ffi Deploy package of rebates, 
incentiv“? and vol,.,ntar;' ind,.istry 
agreements to bring significant 
numbers of the best available 
lighting technologies (SSL) to 
market.

ffi Ongoing ffi Ongoing

Energy
Commission
DOE

ffi Continuously incorporate gains in 
efficiency in the appliance 
standards.

ffi Continuously 
incorporate gains in 
efficiency in the 
appliance standards.

ffi Continuously incorporate 
gains in efficiency in the 
appliance standards.

m h (Continuously
strengthen
standards.

EPA
Utilities
Utilities
Retailers

ffi Ensure that big box and home 
improvement retailers such as 
Wal-Mart and Home Depot are 
ready to stock Energy Star price 
discounted CFLs in CA as iOUs 
phase CFL programs out. 

ffi Utilities engage in negotiations 
with manufacturers and retailers h 
buy-down prices and stock the 
next generation of high efficiency 
lighting.

ffi Ongoing ffi Ongoing(Coordinated 
phase out of Utility 
incentives for 
purchase of CFLsffi

CPUC 
Utilities 
Retailers 
DOE/EPA 
Cal EPA 
CA Dept, of 
Toxic
Substances 
Control 
AB1109 
Lighting Task 
Force

ffi Establish minimum mercury 
content requirements on the CFL 
manufacturers participating in 
utility programs, 

ffi Determine cost-effective
convenient methods for collection 
and recycling of any end-of-life 
light bulbs.

ffi Coordinate consumer education 
and marketing programs to 
improve disposal habits.

ffi Ongoing ffi OngoingEnsure
environmental 
safety of CFLs and 
other emerging 
lighting solutions
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By 2020, 100 percent of eligible and willing customers will have received all cost-effective Low 
Income Energy Efficiency measures.

-Mffiffi-H —Iffi

Commission has called upon the lOUs for a 
fresh look at LIEE programs to provide an 
expanded role for LIEE programs as a California 
energy resource, working in concert with other 
efforts to address climate change and meeting 
the needs of more low-income customers. In 
particular, the Commission has adopted a 
Big/Bold Strategy to provide all eligible and 
willing low income customers the opportunity to 
participate in the LIEE programs and to offer 
cost-effective and quality-of-life improving 
energy efficiency measures in their residences 
by 2020.

During the initial years of this Plan, the lOUs will 
focus their efforts on developing a more effective 
outreach program using segmentation 
techniques to identify target groups within the 
low income populations. In order to serve these 
additional households, the lOUs will design 
programs to be more administratively and 
operationally efficient. In the near term, the 
lOUs will develop partnerships with community 
organizations and local governments to leverage 
existing services and tools.

California’s Low Income Energy Efficiency 
(LIEE) programs provide no-cost energy 
efficiency and appliance testing and repair 
measures to qualified low income customers in 
rental and customer-owned residences. The 
complementary objectives of the LIEE programs 
are to provide an energy resource for California 
and to produce energy savings, while reducing 
low-income customer bills. Customers 
qualifying for LIEE programs represent up to 
30% of the lOUs’ residential customers—or 
about 3.8 million households. In the past ten 
years, LIEE programs have provided about 1.6 
million low-income households a range of 
energy-related services including home 
weatherization, refrigerator replacement, repair 
and replacement of heating and air conditioning 
equipment, and CFL distribution.

Although a large number of homes have 
benefitted from measures under the LIEE 
programs over the past 10 years, more than 50 
percent of low income residences have yet to 
receive energy efficiency upgrades. The
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fflffffitifM ffi
This Plan contains two goals to achieve the LIEE vision:

Marketing, Education and Outreach programs will be highly \ 
successful and the number of eligible households in 1
California receiving I.IEE services will increase. I

4
LIEE customers will be educated on the benefits of energy j 
efficiency and conservation behaviors. *

A trained I.IEE workforce will accommodate future job \
demand and educate their communities. j

*** Other State, Federal and local programs will be leveraged to 1 
streamline and improve customer identification and program \
delivery. ij

_ ?
[.IEE programs will be integrated with core energy efficiency f.
programs to achieve economies of scale. ?

4
Participants will receive comprehensive energy efficiency <
services that produce long-term energy savings for the state, 1 
while reducing low-income customers’ bills and improving i
their quality of life. 5

r 1. By 2020, all eligible customers will be given the 
f opportunity to participate in the LIEE program.

j 2. The l.IEE programs will be an energy resource by
j delivering increasingly cost-effective and longer-term 
j savings.

ffi

IflPiTiffiff • I ffi I -ffi ffi
The market transformation envisioned for the 
LIEE sector involves changing both the delivery 
of products and services and the behaviors that 
low income energy consumers rely on to use 
energy efficiently.

The LIEE Goals require leadership from the Low 
Income Oversight Board and the lOUs working 
in partnership with community-based 
organizations, contractors, educational and 
training institutions, and local, State and Federal 
agencies that also serve the low income 
community.

ffi ffififfafflo fflJ f | ■- J fit J ffi

! $-WffiiffficHHff|Ffifc> h» ffi-|e fflffllfl-ffHt fffi

encompass current activities as a foundation, 
but will expand to newer, more creative efforts. 
ME&O efforts will be improved through the 
statewide collaborative and integrated approach

California and the lOUs will approach this Goal 
through two broad efforts: Marketing, Education, 
and Outreach (ME&O) and Workforce Education 
and Training (WE&T). These broader efforts will
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The largest user of natural gas is petroleum sector, with about half going to feedstocks, followed by food 
processing.

ifl-
i ■I0/ 'rr
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Source: KEMA 2006, California Industrial Existing Construction Energy Efficiency 
Potential Study

Several factors unique to the industrial sector require an approach to California’s energy efficiency and 
greenhouse gas (GHG) reduction goals different from that used in the commercial and residential sectors:

these facilities as mobile assets in a 
competitive global marketplace.

ffi California industry is highly diverse in 
type, size, and operation; uniform 
programs often will not match corporate 
or facility needs.

ffi Industries are subject to multiple 
policies and rules in resource areas 
(e.g. air quality, water quality, energy 
efficiency, GHG reductions, solid waste 
management), where compliance can 
raise competing objectives and 
outcomes.

ffi Industry uses a large quantity of energy 
and other resources via complex and 
proprietary processes to create and 
bring products to market. Products, to 
varying degrees, have embedded 
energy that traditionally cannot be 
“zeroed out”, although technology is 
changing (e.g., the developing 
technologies for “zero energy” cement, 
dry walls, etc.)

ffi Industrial facilities in California are 
increasingly managed by corporations 
that reside outside of the state or 
outside of the country and that view
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1. Support California industry’s adoption of energy 
efficiency by integrating energy efficiency savings with 
achievement of GHG goals and other resource 
management objectives.

2. Build market value of and demand for energy
efficiency through branding and certification.

By 2012, the goals, program designs and funding of industrial 
resource management programs are fully coordinated.

*** Energy efficiency certification and benchmarking will become 
a standard industrial practice for businesses that are
responsible for 80 percent of the sectoral energy usage by 
2020.

By 2020, Energy intensity (per gross dollar of production
value) will be reduced at least 25 percent.

There will be a trained workforce In energy management and 
systems energy efficiency.

Industrial consumers will use this knowledge base to inform 
*** energy efficiency actions and manage their energy and 

resource use by adopting best practices.

3. Provide centralized technical and public policy 
guidance for resource efficiency and workforce 
training.

JWfiffiffiffiffiflMB' | ffi
Industry has the capacity to significantly improve its overall energy performance and help meet both 
private-sector and national goals for energy and the environment. There are a multitude of significant 
barriers, however, to achieving the full technical or economic potential for energy efficiency in the 
industrial sector. These barriers are predominantly institutional and behavioral, not technical.They 
include:

ffi Lack of awareness of energy efficiency 
opportunities by industry personnel 
consultants, and suppliers.

ffi Difficulty in accessing industry-relevant 
technical assistance.

ffi Inadequate availability of qualified 
personnel and consistent organizational 
structure oriented towards energy use 
management.

ffi Primary business focus on optimizing 
industrial output, not energy 
throughput.

ffi Risk aversion to investing in new 
technologies and processes which may 
impact industrial output or quality.

ffi Resource limitations of both time and 
capital for assessment and 
implementation of energy efficiency 
projects.

ffi Internal hurdle rates that often limit 
capital available for energy efficiency 
projects with paybacks longer than two 
years.

ffi Utility program parameters that can be 
at odds with industry practice (e.g. 
limitations due to “free-rider shop” 
rules, lack of recognition of savings 
from process or operational changes, 
limits on funding for large projects).

. . . ' ..
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This Plan will use the following strategies to address these barriers:

recognition, spurring peer competition, and 
facilitating engagement in market trading 
mechanisms.

-I1! | •hr li^dfflffH Leverage existing 
training initiatives and technical exchange 
forums so that California industries have 
access to highly-skilled professionals who 
are fully knowledgeable in the areas of 
system energy efficiency and energy 
management

LIi ffifflJ[-«QJti <£:J ffljl Provide integrated 
energy solutions and products through a 
“one-stop shop” approach.

h a ~+DJ ff-CITM h-Hd-H; Provide energy 
efficiency education and outreach to create 
awareness of and demand for continuous 
energy efficiency improvements.

I!1! 1 jQffl ffl-Dffl t1 I •W ffl Promote 
commonly accepted metrics to document 
corporate and facility attainment of resource 
management levels, gaining market

•Df ffo*jffkfFfiJJ$J | §m ffi
+◄11111^-1 IM|-^Ffi -I 41 fl mm "$ ffi "(# ffi
" <$<* $ ffilfc- # )" -Mfd *+«€!!« f*H" W 4\

Ideally, this Goal will be integrated with the 
CARB’s AB 32 requirements so that industrial 
facilities use energy efficiency to meet or exceed 
regulatory requirements for GHG emission 
reductions (as well as water conservation, waste 
disposal, and air quality). Properly structured, a 
coordinated regulatory framework could be 
coupled with incentives to actively promote and 
reward measured performance improvements 
across energy, water, GHG emissions, waste 
disposal, and air quality.

A major strategy will be to directly engage 
industry in coordinated interagency planning for 
the energy efficiency portions of AB 32. This 
effort will include examining the potential 
benefits of negotiated, legally binding 
agreements with the chief operating officers of 
industrial corporations as a policy mechanism to 
promote energy efficiency in industry and 
corresponding reductions in GHG emissions.
The United Kingdom, the Netherlands, Sweden, 
and a number of other countries have negotiated 
agreements programs in place, and such a 
strategy may work in California. DOE has 
begun development of national voluntary 
agreement programs as well. A multi
stakeholder alliance focused on knowledge 
sharing and capacity building could further aid in 
the adoption of changes in industrial operations 
and processes.

While the CPUC and IOU utilities could 
potentially develop such a program focused only 
on energy efficiency savings, a program 
approach covering all energy resource 
utilization, including energy efficiency, demand 
response, energy storage, combined heat and 
power, distributed generation, renewables and 
emerging technologies will provide the greatest 
benefit.

The food processing industry, with the 
leadership of the California League of Food 
Processors in partnerships with the 
Manufacturers Council of the Central Valley, has 
proposed such a pilot demonstration project that 
could be initiated in 2009.

This effort will also enable broadening utility 
program incentives from the current focus on 
energy efficient projects to include energy 
efficient processes (defined as documented, 
measurable evidence of energy management 
resulting in improved energy efficiency via 
projects, process, and operational 
improvements). The focus must move to 
delivered energy savings, either from hardware 
installations or documented permanent changes 
in operational processes. Utility program rules 
must become more flexible and find ways to 
work with the reality of industrial decision
making, particularly regarding early replacement 
of equipment.

- ... -
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" <- Wo Integration with Other Resource Strategiesffi
- ini______■■■ ma til $tfi 
ffiffilHfi

ffi Establish GARB AB 32 
Industry Team

# “/Develop 
coordinated energy 
and resource 
management 
program for CA’s 
industrial sector, to 
enhance use of 
energy efficiency

GARB
CEC
State Agencies 
for water, solid 
waste, and 
toxic
substances 
Utilities 
Industry Reps.

ffi Analyze results of pilot 
program.

ffi If favorable, negotiate 
agreements with other 
key sectors

ffilmplement statewide

ffi Study feasibility of 
implementing negotiated 
agreements

ffi Undertake pilot program 
with food processing 
sector

ffifTTO'o&ffJ ' ffi 0 fff&f* $ "&fff ffh"%"0-0#fG$ * H $ " B'B'&O# % ffiff# ")+ffi
+ -0I+ffi "K'lffr&ffi °m °/r"jfi

of this American National Standards Institute 
(ANSI) accredited standard will help individual 
companies certify energy efficiency 
improvements, independently verify resulting 
energy savings, receive public recognition for 
achievements, and "raise the bar" for industrial

cn
energy efficiency overall. Building on the ANSI 
standards, the SEP partnership is also helping 
to coordinate US participation in the 
development of an international ISO energy 
management standard. A representative from 
PG&E has been selected as the lead on the 
national ANSI effort, which positions California 
to play a critical role in the development of this 
important national and international standard. 
California’s engagement in the partnership 
would ensure that the elements of the 
certification program, including the monitoring 
and verification methodology, are compatible 
with other California industrial energy efficiency 
and GHG emission reduction program 
regulations.

Goal 1 above focused on strategies that will 
support development of minimum regulatory 
energy efficiency requirements for either 
individual company or industrial sub-sectors as a 
whole, preferably integrated with the State’s AB 
32 program. Goal 2 is focused on companies 
that seek to exceed either minimum regulatory 
requirements or any negotiated bilateral 
agreement targets for industries as a whole, by 
actively managing their energy use over time.

In order for industry to make significant gains in 
energy efficiency, there must be greater 
awareness and knowledge sharing about 
programs, resources, and practical methods that 
can help industrial plants identify, develop, and 
document energy efficiency improvements and 
their economic benefits. Technologies common 
to many industries offer opportunities to increase 
efficiency. Significant knowledge sharing 
opportunities exist across firms and industries in 
the areas of combustion, industrial distributed 
energy, energy-intensive processes, fuel and 
feedstock flexibility, materials, sensors and 
automation, and combined heat and power.

By participating in a recognized national effort to 
certify industrial facilities for energy efficiency, 
California will be assisting its industries to:

ffi More easily reach their GHG emission 
reductions targets via a supported, 
structured program based on proven 
best practices;

ffi Develop wide market recognition for 
their efforts through third-party 
certification, thus increasing global 
competitiveness

The development of a national standard for 
industrial energy efficiency is currently under 
way. The Superior Energy Performance (SEP) 
partnership is a collaboration of industry, 
government, and non-profit organizations 
seeking to improve the energy intensity of U.S. 
manufacturing through a series of initiatives, 
most notably, by developing the standardized 
Plant Certification program.49 The development
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ffi Ensure corporate attention to a uniform 
national approach; and

ffi Provide a tangible way to encourage
greater energy efficiency through their 
supply chain.

have ready access to highly-skilled 
professionals who are trained in energy 
management and systems efficiency. Key areas 
include training industry professionals 
(consultants, plant engineers, and equipment 
suppliers) to provide energy management 
assistance, in-depth system assessment 
services, and in later phases, multi-resource 
utilization assistance, including waste reduction, 
water efficiency and air quality. California can 
leverage the workforce training element of the 
SEPP program to achieve this goal.

Programs such as those offered through DOE’s 
Industrial Technologies Program (DOE/ITP) and 
EPA could provide substantial cost-share 
opportunities and in-kind assistance, especially 
if linked to certification.

To meet the near-term needs for a branding and 
certification program, California industries must

"◄ !if Certification Program for Continuous Improvementffi

■—j* I £CI r- flp, | ffi- r

iiiKI m mm
ffjparticipate in planning process.Participate in 

DOE/EPA's national 
Plant Energy 
Efficiency 
Certification 
Program (E2).

DOE/EPA 
SEPP participants 
Utilities 
Industry

$#$ Implement 
certification

E2 Program
Utilities
Industry

ffIPIan pilot and recruit host sites 
(8-10 facilities).

ffilmplement and analyze pilots.

ffi If successful, 
launch broader 
program for priority 
industry segments.

ffiRefine and obtain 
widespread industrial 
enrollment and 
certifications.

$#$ Develop and 
implement 
workforce training 
program (integrated 
with national 
training effort).

E2 Program 
WE&T Task Force 
Utilities 
Industry 
Universities

ffiAdopt the national curriculum 
for certification. 

ffIConsider curriculum 
enhancements for awareness- 
level training on integrating 
energy efficiency into the 
workplace and developing a 
new curriculum to fast track for 
future energy management 
professionals

ffiBegin pilot courses with key 
industry segments.

ffi Expand to wider 
industry segments.

ffi Expand to industries 
statewide

ffi Maintain and update 
curriculum.

$# Create tracking 
and scoring 
systems to measure 
resource efficiency 
improvements, 
(integrate wl nat’l 
effort)

Utilities
Industry

ffiDevelop systems, 
ffilmplement on test basis.

ffi Modify and roll-out 
to industry 
segments on a 
phased schedule 
statewide. 

ffiCoordinate with 
ME&O program.

ffi Maintain and improve 
systems based on 
feedback.

ffiForm Industrial collaboration 
mechanisms. 

ffiDevelop plan.

$# Implement 
ME&O program to 
educate industry 
and consumers

ME&O Task Force
Utilities
Industry

ffi Launch w/ priority 
industry segments.

ffi Modify and roll-out 
statewide on a phased 
schedule.

ffi Maintain and improve 
systems based on 
feedback.
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fttfffi ffifiijFfiffffID N ffiffi
stakeholders—such as manufacturers, 
distributors, and contractors—to coordinate 
industry sponsorship of and participation in 
HVAC strategies. Membership should also 
include other key players, such as the CPUC, 
Energy Commission, utilities, local building 
officials, building owners/managers, consumers, 
and the Federal government.

To achieve the Commission’s adopted 
Programmatic Initiative of transforming the 
HVAC market and the four specific goals 
identified above, broad-based and aggressive 
strategies are needed that involve many 
stakeholders beyond the Commission and lOUs. 
An HVAC Advisory Group should be chartered 
to involve high-level HVAC industry

fiflffifBfUfn!! ffl* |J ffi
□-‘-rUB

ffi$ $"1 T I ffi “I-* T%
<- -ffh ffi ! " f!H-#$-|-H ffh^/o! # - ffh ffi % !t -MftfflU !tM f*' -| -(ffi

is comprehensive, addressing all aspects of 
HVAC quality installation, including equipment, 
installation and ducts. The Energy 
Commission’s June 2008 HVAC reporfi 
recommended that the Energy Commission 
consider making the ACCA or similar 
requirements mandatory for all HVAC 
installations, in lieu of Title 24’s current optional 
requirement. Energy Commission action to 
change its optional standards to mandatory 
quality control provisions is critical.

Changing the status quo will require significant 
effort, since contractors who comply with HVAC 
code provisions incur higher costs that are 
difficult to pass onto customers in a highly 
competitive market. Such contractors may also 
experience delays due to local government 
permit timelines. Local building officials may not 
have the resources or knowledge to establish 
streamlined permitting systems to support 
quality HVAC installations or penalize 
contractors who do not comply.

California law requires contractors to obtain a 
permit for the installation of new HVAC 
equipment (including replacements of existing 
equipments) and to perform quality control 
checks. Yet fewer than 10 percent of 
contractors obtain such permits, perform quality 
control checks, or have their work verified by 
third-party raters. Failure to ensure quality at the 
time of cooling system installations results in a 
20 to 30 percent increase in the peak energy 
needed by systems.

This problem is exacerbated by Title 24 
provisions that allow optional compliance with 
HVAC quality control requirements; a contractor 
may install higher efficiency measures in a new 
building in lieu of the quality installation and 
control requirements, absent any performance 
verification. The Air Conditioning Contractors of 
America (ACCA) recently developed a quality 
installation (Ql) specification for air conditioning 
equipment that has become an American 
National Standards Institute (ANSI) standard. It

Strategies to achieve significantly improved compliance include:

ffl |—ffl-^Streamlining local
government permitting and State licensing 
processes, beginning with pilot programs.

ffl a* !!&~~ ffH34 Changing the
building code by replacing the current 
optional quality control requirements with 
mandatory requirements.

ffl •. Improving the current
processes for inspecting and verifying 
compliant system installations, such as 
tracking the installation of all new and 
replacement equipment to ensure they are 
installed in compliance with all applicable 
State energy codes, or developing lower-cost 
compliance verification mechanisms.
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ffj ffiffj 4fflflActively enforcing penalties 
for contractors who do not pull required

permits or who operate without the 
appropriate licenses.

!) !ffi fiiprove Code Compliance ffi
• (f

■BHI . aaiM8Tr~ ffi4ffiTrffi
. fflevelop streamlined 

local government HVAC 
permitting systems, 
including on-line HVAC 
replacement permitting.

Local
Governments
CALBO
Utilities
Distributors
Contractors

ffi Convene an industry/local 
government stakeholder 
group; develop proposed new 
system: pilot test with local 
governments.

ffi Revise pilots and expand to 
other cities; develop 
framework for statewide 
program.

ffi Expand statewide.

.1 ffltreamline process 
for obtaining and 
overseeing contractor 
business licenses.

Local
Governments
CALBO
Calif. Contractoi 
State License 
Board

ffi Pilot test streamlined process 
with local building 
departments.

ffi Explore possible common 
business licenses for multiple 
jurisdictions.

ffi Revise pilot and expand pilot 
testing to other cities; develop 
framework for statewide 
program.

ffi Expand statewide.

. h fReplace Title 24's 
current optional quality 
control requirements with 
mandatory requirements 
(ACCA/ANSI QI/QM 
specification).

Energy
Commission
ACCA/ANSI
Utilities
Contractors

ffi Adopt ANSI standards into 
Title 24; integrate into existing 
utility program designs.

ffi Explore steadily higher QI/QM 
standards as baseline 
becomes commonplace.

ffi Ongoing

v Develop affordable 
standards and quality 
compliance solutions.

Utilities
Local
Governments
CALBO
Distributors
Contractors

ffi Convene stakeholder group; 
develop details of proposed 
system and determine 
whether to proceed, 

ffi Consider developing an 
internet-based system that 
tracks the status of 
equipment, from the initial 
sale to final quality check In 
the field

ffi If recommended for 
development; pilot test.

ffi Expand statewide if 
pilot testing is 
successful.

. fEnforce penalties for 
contractors who do not 
pull permits or operate 
without the appropriate 
license.

Local
Governments 
CA Contractor 
State License 
Board 
Contractors 
Utilities

ffi Pilot test local government 
fines in lieu of contractor 
license suspension: expand 
SMUD program to lOUs 
(proof of quality Installation 
req d for rebate); identify local 
govn:t resources needed for 
enforcement; establish action 
plan to phase-in mandatory 
enforcement.

ffi Expand pilot programs; 
Continue phase-in of 
mandatory enforcement 
activities.

ffi Fully implement 
mandatory 
enforcement.

!) !ffi?0 IF5ffb«</*,* !! 0-*#- -(#ffi#()%#,)+%Jffi«#f% +*#*1! (#ffi
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order to demand quality installations, and the 
service industry needs proper education, 
training, and certification to then meet consumer 
demand.

Quality HVAC installation and maintenance 
(QI/QM) is currently the exception, not the norm. 
Achieving this goal will require a major 
transformation in both markets and behavior. 
Consumers need education on the value of 
properly installed and maintained systems in Beyond Strategy 1-3 under Goal 1 above, a 

logical next step is to develop a label that would
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be attached to residential or small commercial 
HVAC installations by a third-party rater.

Even before a change in the Title 24 
requirements occurs, a statewide brand program 
could be developed to benchmark and recognize 
and/or certify quality installation and 
maintenance and high levels of HVAC 
technician competence. This effort could be 
conducted by California alone, with other 
southwestern states, or on a national basis. The 
brand would be used in at least two ways: (1) 
affixed to equipment to certify the equipment has 
been installed pursuant to QI/QM requirements 
and, (2) made available to contractors who 
voluntarily ensure a high proportion (perhaps 90 
percent) of their workers have received high- 
quality certification from North American 
Technician Excellence or other industry groups. 
This branding effort could be tied to utility 
programs, such that only customers or 
contractors who use the brand receive 
incentives.

and stimulate the demand for the new brand— 
communicating that quality work results in 
increased comfort, improved air quality and 
higher energy and cost savings. Development 
and launch of the quality brand should be 
supported with the appropriate level of 
behavioral studies to assess the market 
transformation impacts of the brand and ensure 
that utility incentives linked to use of a statewide 
brand are effective in changing consumer and 
contractor behavior.

A necessary concurrent strategy is the 
development of adequate workforce education 
and training for HVAC contractor/owners, 
service and installation technicians, sales 
representatives and building officials. This 
requires a comprehensive needs assessment to 
identify industry skill gaps and form the basis of 
an effective action plan to address these gaps. 
After this assessment is completed, support 
should be provided to certify new trainers and 
courses and provide incentives directly to 
technicians who complete training.

A consumer marketing and education campaign 
about the value of HVAC QI/QM can introduce

D 4 IflMQuality HVAC Installation and Maintenanceffi

$ v-Hfi 41

—
" F*'
a3!ffgfiS'Tfi

$.|40reate a statewide Quality 
Installation and Maintenance 
(QI/QM) brand that will be 
attached to 
systems/installations/ 
contractors that meet quality 
standards.

ME&O Task
Force
Utilities
HVAC industry 
Retailers

ffl Create and launch 
statewide quality brand 
and/or align with national 
brand.

ffi Develop operating and 
lifecycle data on 
economic and comfort 
benefits.

ffi Ongoing ffi Ongoing

$.$4_aunch a consumer 
marketing and education 
campaign to support the brand 
and stimulate market demand

Utilities
HVAC industry
Retailers
Local
Governments

ffi Develop and launch 
campaign.

ffi Conduct ongoing 
behavioral studies to 
ensure strategies are 
effective

ffi Conduct ongoing 
behavioral 
studies to ensure 
strategies are 
effective

_
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• !!l«i!M ffi 
f~ ffiSffiTrffi ■i m

HHtfflevelop and provide 
expanded QI/QM training for 
contractors, technicians and 
sales agents.

WE&T Task
Force
Utilities
HVAC Industry
Educational
institutions
Labor Unions
CSLB
NATE

ffi Conduct comprehensive 
training needs 
assessment to indentify 
industry skill gaps; begin 
expanded training 
programs.

ffi Assess impact of 
training activities and 
update needs 
assessment as 
required.

ffi Expand training 
programs statewide, 
particularly at the 
vocational/technical 
and community 
college levels.

ffi Ongoing

HH Develop and implement 
comprehensive contractor 
accreditation program

HVAC Industry 
Energy 
Commission 
Labor Unions 
CSLB
WE&T Task 
Force
Educational
institutions
NATE

ffi Develop accreditation 
program requirements; 
begin implementation.

ffi Expand program ffi Statewide 
certification 
program

[-#$-* -41#? $t+«It rs i 41fR
'HH $&W,JiffiT ffMtfflfflt rifi

be building performance that improves space 
conditioning, by dramatically reducing cooling 
and heating loads. Fundamental changes will 
be needed in current design and building 
practices.

Both the Residential and Commercial Sector 
Chapters address the need for “whole building” 
design and implementation in California, in order 
to achieve truly aggressive energy efficiency 
savings. One key goal of this overall effort must

Specific design and building changes addressing HVAC performance include:

ffi Placing more emphasis on the whole 
building as a complete interactive 
system and improving the thermal 
integrity of the building shell to reduce 
heating and cooling loads.

ffi Moving ducts and equipment off the 
roof and out of hot attics.

ffi Incorporating ductless systems, radiant 
heating and cooling, ground source 
heat pumps and thermal energy 
storage technologies with overall higher 
efficiencies.

The Residential and Commercial Sector Chapters address behavioral change strategies to promote 
whole building design and implementation. Those strategies must include a focus on the HVAC industry 
in particular.

ffi
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! #-| ffi!)PW/hole-Building Designffi

liffi |! ffi 
Tl>- ffffilHfi

hhlffiggressively 
promote whole 
building design 
concepts that 
improve the overall 
thermal integrity of 
new and existing 
structures.

CEC
HVAC industry 
Architects 
Builders and 
Contractors 
Utilities
Local Governments

ffi Piiot targeted programs, 
ffi Incorporate radiant 

cooling, ductless systems, 
ground source heat 
pumps, etc. into 5 percent 
of new and existing 
construction by 2011. 

ffi Review priorities of PIER 
and Emerging 
Technologies program 
activities to more fully 
support newer HVAC 
technologies and systems.

ffi Include standard 
Drag ram offerings that 
emphasize HVAC- 
elated elements to 
whole building 
approaches. Incorporate 
'adiant cooling, ductless 
systems, ground source 
seat pumps, etc. into 25 
aercent or more of new 
and existing 
construction by 2015.

ffi Incorporate radiant 
cooling, ductless 
systems, ground 
source heat pumps, 
etc. into 50 percent or 
more of new and 
existing construction 
by 2020.

hBIfficcelerate 
activities related to 
HVAC aspects of 
whole building 
industry design 
standards.

ASHRAE
Energy Commission 
Utilities
Manufacturers
AHRI

ffi Evaluate and update 
existing standards to 
Include increased 
emphasis on HVAC 
aspects of whole building 
approaches.

ffi Ongoing ffi Ongoing

hfflfficcelerate 
HVAC related 
aspects of whole 
building design in 
the educational and 
professional 
communities.

Colleges/
Universities
Utilities
Department of 
Education

:! Develop continuing 
education programs. Begin 
curriculum use.

ffi Expand statewide. 
Develop university 
degree level programs.

ffi Ongoing

hHfficcelerate 
code-based 
solutions to 
improving the 
thermal structural 
integrity and 
incorporating 
alternative cooling 
methods into 
building designs.

Energy Commission 
Local Governments 
Utilities

ffi Implement optional code 
improvements necessary 
:: - •. 
whole building design 
approaches

ffi Establish mandatory 
whole building code
based solutions.

ffi Ongoing

hi/Sponsor design 
competitions to 
encourage builders 
to design and build 
homes with net zero 
peak demands

ffi Conduct first competition 
in 2010 and annually 
thereafter.

ffi Annually ffi AnnuallyUtilities 
Foundations 
Industry 
Builders and 
Contractors
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ffl!x t« ffi!"#-H !! » W/flt^$T f« HH ffi 1
$-# fi Tf '«H!f$I(I-N!$ftH mw *ffi

Goal 4 requires coordinated development and use of new and improved HVAC technologies (equipment 
and controls, including two-way demand response and onboard diagnostics) that are adapted to 
California’s climate zones.

The strategies to achieve this goal include:

energy resource values and resulting 
peak-specific standards.ffi i aift^ -Pn& r hn-^ffifrt h» ntfi h

ffl M* PT&: Because advanced 
technology development and market 
penetration has a regional impact, it 
would be advantageous to draw 
participants from other states 
experiencing similar increasing air 
conditioning loads (e.g., Nevada, 
Arizona, New Mexico and perhaps 
Texas). The focus would be on 
working with DOE to develop new 
cooling systems with technology and 
designs that reflect California and 
similar hot/dry climate conditions.

□ ft3-! f 1- -rf^Tft fflhfill
fftffl [□ ffBuch systems automatically 
collect data and alert consumers and/or 
contractors when a fault or negative 
performance trend is detected. These 
diagnostics will result in energy benefits 
by helping ensure that HVAC systems 
are maintained and operate within 
design specifications. While many 
manufacturers currently offer either “on 
board” systems or hand-held ones that 
work with all systems, none are widely 
used by consumers or contractors. 
Actions to accelerate the 
commercialization of such diagnostics 
include:

ffi H 7ft+-,< I ft t ft Past
improvements in HVAC energy 
efficiency have been the result of R&D 
by the HVAC manufacturers, utilities, 
government, and academia. There 
needs to be a new focus on hot dry 
climate solutions.

1. Prioritizing in-field diagnostic and 
maintenance approaches based on the 
anticipated size of savings, cost of repairs, 
and the frequency of faults occurring

2. Benchmarking of existing diagnostic, repair 
and maintenance protocols

3. Developing nationwide standards and/or 
guidelines for onboard diagnostic 
functionality and specifications for 
designated sensor mount locations.

4. Aggressive promotion of diagnostic systems 
as a standard offering on all HVAC 
equipment.

ffi—1 1 -rit □ oft ITt-t □ aft Iff!
oft I Because highly 

advanced cooling technologies will only 
penetrate small portions of the total 
market at a time, incremental 
improvements in standard HVAC 
equipment are also necessary, 
including continued upgrading of codes 
and standards. Any cost-benefit 
analysis for State or Federal 
regulations must include on-peak

In addition to technology development, a key strategy to achieve this goal is education of contractors and 
consumers about the advanced technologies’ availability and value, as well as education and training of 
service technicians, particularly on the use of diagnostic systems.

i
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□$-Hffi!fRew HVAC Technologies and System Diagnostics ffi

If (?« ◄! ^J 1 -J- I if

B a *'' ffi' ff I
!! "fiftffi! $$ffi ■Kim■ ■BS3■ ■

t $!!Pursue regional climate 
optimized equipment 
standards through DOE 
rulemaking process.

DOE ffi Develop recommended 
standards and present to 
DOE. '

ffi Regional climate 
optimized standards 
adopted by DOE.

ffi Ongoing
Utilities 
Natl Labs
NBI
HVAC industry

1 Hflpdate “Total Avoided 
Cost Model” and Title 24 
“Time Dependent Valuation” 
calculations, including use of 
peak energy values.

Energy
Commission
Utilities

ffi Evaluate, revise and 
update as needed In State 
and Federal applications.

ffi On-going. ffi On-going.

I * HAccelerate market 
penetration of advanced 
technologies by HVAC 
industry promotions and 
updating/expanding current 
utility programs to include 
the new technologies as 
appropriate.

ffi Conduct a comprehensive 
cost-benefit analysis of 
leading and prospective 
advanced technologies, 
and use to prioritize utility 
incentive offerings and 
HVAC industry 
deployment strategies 

ffi Establish an Incubator 
program to accelerate 
commercialization of mos' 
promising technologies.

Utilities
Energy
Commission

ffi Provide necessary 
program incentives 
to ensure that 
advanced 
technologies 
represent 30 percent 
of the systems sold 
by 2015.

ffi Continue to provide 
necessary program 
incentives to ensure 
that advanced 
technologies represent 
50 percent of systems 
sold by 2020.

aaa

II 11! Adopt a progressive set 
of building codes that 
support the deployment of 
peak efficient equipment.

Energy
Commission
Utilities
AHRI
ASHRAE
ACCA

ffi Enhance and accelerate 
the deployment of Title 
20/24 codes.

ffi Ongoing ffi Ongoing

I (IlDevelop nationwide 
standards and/or guidelines 
for onboard diagnostic 
functionality and 
specifications for designated 
sensor mount locations.

Manufacturers
Utilities
Trade
Associations
AHRI
ASHRAE

ffi Establish an industry-widi 
task force to develop 
national standard 
diagnostic protocols, 

ffi Begin implementation, 
ffi Incorporate into HVAC 

Industry and utility 
programs.

ffi Incorporate
diagnostic standards 
into equipment 
codes.

ffi Ongoing

II ) fflrioritize in-field 
diagnostic and maintenance 
approaches based on the 
anticipated size of savings, 
cost of repairs, and the 
frequency of faults 
occurring.

Manufacturers
Utilities
Trade
Associations
AHRI
ASHRAE

ffi Benchmark existing 
diagnostic, repair and 
maintenance protocols 
and develop appropriate 
products.

ffi Commercialize on
board diagnostic 
systems.

ffi Incorporate mandatory 
onboard diagnostic 
systems in California 
building codes.

ffi
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□ ffi |o ffi fffflJ !fffi—fflJ | ffl» ! ffi

□ ffi J5iffi®'jffi
A broad range of aggressive and continually improving 
minimum and higher voluntary sets of energy codes and 
standards will be adopted to greatly accelerate the wide
spread deployment of zero-net energy and highly 
efficient buildings and equipment. The effectiveness of 
codes and standards will be enhanced by improved 
code compliance as well as coordinated voluntary 
efficiency activities.

The ambitious goals of this Plan as well as greenhouse gas imperatives place an unprecedented reliance 
on mandatory codes and standards—both on energy codes for new and renovated buildings and on 
efficiency standards for appliances and equipment—and pressure for them to perform.

ffi
appliance standards have saved consumers 
more than $56 billion in electricity and natural 
gas costs since 1978 and averted building 15 
large power plants. It is estimated the current 
standards will save an additional $23 billion by 
2013.”

There is no policy tool more essential for the 
widespread and persistent transformation of 
energy performance in California than energy 
codes and standards. For thirty years, California 
has aggressively and successfully used its two 
principal frameworks for regulating minimum 
energy performance—Title 24 building energy 
codes and Title 20 appliance standards58—to 
cost-effectively reduce the energy consumption 
of commercial buildings, homes, and appliances. 
The effectiveness of energy codes and 
standards is beyond debate—the Energy 
Commission’s 2007 Integrated Energy Policy 
Report59 finds that: “California’s building and

The appeal of codes and standards for 
promoting energy efficiency is simple: they make 
better energy performance mandatory, and not 
just for early adopters or self-selected 
consumers but for all users of regulated 
products and structures.

Codes and standards’ impact, while enormous, can be enhanced and made even more successful and 
cost-effective if they are:

and other benchmarking programs, and 
builder and consumer education efforts 
that pave the way for successive 
strengthening of codes and standards.

ffi Optimized with other regulations, 
especially Federal efficiency standards, 
non-California State efficiency 
standards, AB 32, ambient air quality

ffi Capturing a wide range of economically 
viable technologies and building 
practices, including integrated DSM 
approaches.

ffi Coordinated with non-regulatory market 
transformation efforts, such as utility 
incentives and rebates, Energy Star
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rules and local government 
development policies.

ffi Applied more comprehensively to end 
uses, including plug loads and building 
operations.

ffi Supported by better enforcement and 
compliance at local levels.

ffi Reliant on more sophisticated design 
principles and analytics regarding 
whole buildings and measures.

ffi Encouraging of building industry 
players to design or manufacture new 
energy solutions

d ffiffi-fll ffi

1. Continually strengthen and expand building and 
appliance codes and standards as market experience 
reveals greater efficiency opportunities and compelling 
economic benefits.

2. Dramatically improve code compliance and 
enforcement.

California’s codes and standards will support this Plan’s 
residential, commercial, and HVAC sector goals.

Energy savings from codes and standards will be fully 
realized.

4 ffiffiftD —Qj-H | ffi
Federal level—there is nonetheless a 
tremendous opportunity for appliance regulation 
to increase energy savings.

The Energy Commission is a key leader in this 
effort, along with the California Building 
Standards Commission. The Federal 
government, utilities, research organizations 
(Energy Commission-PIER, national labs), trade 
and professional licensing/registration agencies, 
the building/developer/contractor/ manufacturers 
industry and realtors must work cooperatively to 
develop common goals and provide the 
technical support for this effort.

These strategies are intentionally presented at a 
high level in this Chapter. The Residential, 
Commercial and HVAC Chapters provide 
greater detail on codes and standards goals and 
strategies applicable to those sectors

The Energy Commission re-visits and tightens 
Title 24 energy efficiency codes on a triennial 
basis. However, the scale of the goals and 
challenges at hand—including that of putting all 
new commercial buildings on a path to zero net 
energy by 2030, and meeting AB 32’s emission 
reduction targets—prompts an accelerated 
strategy to make the codes more stringent and 
cover more end uses and measures.

The strategies described below pursue both 
sides of the codes and standards coin: they 
develop enhanced regulations “on paper;” and 
they improve their real world effectiveness, cost- 
effectiveness, and compliance. Although the 
strategies place greater emphasis on building 
codes than on appliance/equipment standards— 
as the former are principally regulated at the 
State level and the latter principally at the

4 ffi H •D-Djffi«fWJ-»ffi
There is a de facto symbiotic relationship 
between more stringent codes and standards 
and improvements in technology, products and 
practices (the former prods the latter, while the 
latter helps allow the former) that will need to 
strengthen and accelerate in the coming years.

More than most other efficiency policy areas, 
codes and standards demand coordination with 
other efforts and parties—from regulators to the 
regulated—to be optimal. Both the Energy 
Commission and the lOUs have played a major 
role in coordination, and must be committed to
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playing an even larger role in the future to 
support and/or facilitate future efforts. Such 
coordination has two major components: one, 
coordinating with other relevant governmental 
regulations; and two, coordinating with relevant 
programs, incentives, market dynamics, 
research and other non-regulatory initiatives.

Many other governmental entities can impact the 
effectiveness of California’s codes and 
standards. For example, the Federal 
government (i.e., DOE) has primary 
responsibility for appliance/equipment 
standards. Local governments play an 
important role, both in the enforcement of Title 
24 for building construction and renovation and 
in the development of local “reach” codes that 
can serve as pilots for statewide codes. 
California’s newly-adopted Green Building 
Standards along with San Francisco and Los 
Angeles’ recent Green Building Ordinances, 
referenced earlier, represent recent “beyond 
code” efforts. These important efforts serve to 
continually “raise the bar” for California’s 
statewide standards. Coordination among such 
“reach” codes and the statewide efforts, as well

as among non-governmental building rating and 
certification systems frequently embraced by 
local government development policies, is 
critical.

Coordination with other programs and laws is 
also critical. Codes and standards are more 
focused on eliminating inefficient products and 
practices than on developing or popularizing 
new highly efficient ones. Accordingly, codes 
and standards should be coordinated with public 
and private efficiency programs that develop and 
commercialize new products and building design 
solutions.

While efforts to leverage efficiency investments 
at times of sale and/or major retrofit labeling or 
other requirements provide important 
opportunities for efficiency gains, excessive 
“trigger” requirements can serve as a 
disincentive to undertaking beneficial 
investments. Interagency collaboration is 
needed to identify solutions to such challenges 
and develop and prioritize action paths towards 
California’s energy and GHG goals.

ffi

fffWode Enhancement and Expansionffi
____________________

O-JtJ-ft ffi
-Hi 1 Nlffiffiffli 1 i—HBBSSMI—

w
ffi Adopt a progressive set of 

building codes; including one 
or two voluntary “reach’' code 
tiers for residential and

ffi ffflHvelop a
phased and 
accelerated 
approach to 
more stringent 
codes and 
standards.

ffi Develop road map for accelerating 
Title 20 standards and Title 24 codes 
in a “top-down” approach 

ffi Increase use of building
commissioning requirements for new 
buildings and retrofits, 

ffi Identify analysis, case study, R&D, 
and other activities necessary to 
support progressive strengthening of 
codes and standards.

ffi Develop “reach” 
codes for buildings 
as “net producers” 
of energy (ZNE). 

ffi Codes and 
Standards require 
net zero residential 
buildings by 2020.

ffi Codes and Standards 
require net zero commercial 
buildings by 2030.

commercial sectors.
ffi Lower the renovation 

threshold at which the code 
applies to an entire existing 
structure

ffi Identify local code or 
ordinance opportunities as 
pilots or where local 
conditions may support 
accelerated action.
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3d*
mM m i 1M- ■ ffi ■

j-fli Expand 
Titles 24 and 20 
to address all 
significant 
energy end uses

ffi Expand Title 20 to cover 
additional plug loads such as 
copy machines, printers, 
battery chargers, televisions, 

ffi Enhance Title 24 to include 
whole building approaches 
including metering and data 
management; automated 
diagnostic systems; and sub' 
metering for tenant-occupied 
space.

ffi Pursue greater alignment of 
national and localized green 
building codes with energy

ffi Integrate AB 32 standards 
with energy efficiency goals.

ffi Expand Title 20 and Title 24 to cover 
additional uses such as server farms, 
process loads and water use. 

ffi Develop building standards to better 
integrate on-site clean distributed 
generation.

ffi Investigate establishing energy and 
green building codes on a community 
and/or city level that may include 
infrastructure issues such as 
transportation, wastewater treatment, 
solid waste disposal.

ffi Investigate 
expansion of Titles 
24 and 20 to 
address all 
significant energy 
end uses 
(manufacturing, 
agricultural, 
healthcare, etc.).

ffi Evaluate including 
land development in 
energy standards 
and regulations.

ffi Continue to develop and 
refine approaches from 
experience.

1
a
■■
■■

-(□H Improve 
code research 
and analysis.

ffi Conduct analysis that will 
help the code move toward a 
zero-based approach, ffi 

ffi Analyze approaches for 
whole buildings, non-covered 
end uses and measures that 
are not currently credited by 
Title 24. ' '

ffi Conduct tests and
evaluations of potential code 
change measures, ffi 

ffi Increase research and 
analysis regarding how 
behavior affects use of 
buildings and code 
compliance.

ffi Evaluate and develop 
appropriate approaches to 
include DR standards in 
C&S.

ffi Continue exploration and 
adoption of improved 
building energy simulation 
and compliance tools.

ffi Continue research to improve 
program impact and processes, 

ffi Conduct analysis of embedded 
energy savings with transportation, 
wastewater, and solid waste options 
for green building standards, 

ffi Investigate the balance between 
mandatory, prescriptive, and beyond- 
code “reach” standards to achieve 
more effective codes, greater 
compliance rates, and more 
innovation in the marketplace.

ffi Continue research, 
ffi Conduct research 

on revising and 
updating the cost- 
effectiveness, 
including the 
potential for using 
non-energy benefits 
as a component of 
cost effectiveness.

ffi Continue research based on 
promising next steps.

-(□H Improve 
coordination of 
State energy 
codes and 
standards with 
other state and 
Federal 
regulations.

ffi Continue to develop 
appliance standards to 
influence the market prior to 
preemption by DOE. 

ffi Coordinate Title 24 goals 
with 1992 Energy Policy Act 
requirements for 
meeting/exceeding Federal 
code.

ffi Coordinate development and 
adoption of California Green 
Buildinci Standards with Title 
20/24 and ASHRAE 
Standard 189, CHPS.

ffi Coordinate development of related 
codes and standards such as the 
California Green Building Standards, 
ASHRAE 90.1 and 189.1, ICC,
CHPS, etc.

ffi Coordinate/support implementation of 
legislation impacting C&S program 
such as AB 32.

ffi Coordinate development of codes 
and standards with State and 
voluntary programs such as Energy 
Star, LEED, Flex Your Power, etc.

ffi Pursue remaining 
priorities as 
identified.

ffi Pursue remaining priorities 
as identified
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■HI. . .......... m
ffi Investigate the integration 

of utility infrastructure 
planning with potential 
community-based codes.

m-#"□ ,f ffi
fOffnr

-(0 fflmprove 
coordination of 
energy codes 
and standards 
with utility 
programs.

ffi Develop and Implement plan 
for enhanced coordination 
and Integration of codes and 
standards with full spectrum 
of EE market transformation, 
including Emerging 
Technologies promotion, 
deployment, incentives, 
consumer education, etc.

ffi investigate ways to integrate C&S 
with other DSM by offering tiered 
incentives (financial and other) and 
technical assistance for more 
comprehensive and inclusive 
definitions of codes and standards.

ffi Investigate a 
greater
convergence of the 
C&S and other 
DSM through non
code mechanisms 
and utility program 
integration.

Q
Compliance with California’s efficiency codes 
and standards varies enormously, especially 
with respect to building codes. For example, 
fewer than 10 percent of HVAC systems 
installed have permits pulled and 30-50 percent 
of new central air conditioning systems are not 
being installed properly. This compliance failure 
comes at considerable cost to Californians—the 
HVAC compliance shortcomings have led to an 
estimated 20-30 percent increase in the peak 
energy needed on hot summer afternoons.60 It 
has been estimated that at least 30 percent of 
the technical energy savings potential of energy

codes is lost due to non-compliance—but in 
reality there is inadequate understanding of 
code compliance rates or the resulting 
degradation in performance.61

This strategy will require a strong, coordinated 
effort among Federal, State and local entities, 
the utilities, California building officials (and their 
association, CALBO) and other code compliance 
organizations, trade and professional licensing/ 
registration agencies, and building/developer/ 
contractor/ manufacturers associations.

) &# ftffWompliance and Enforcementffi

gjgjHaa ffi
m Hfflw-ffffi

Jt3[ffImprove code ffi Conduct research to 
compliance and 
enforcement.

ffi Continue to conduct further 
research relating to code 
compliance. Refocus efforts 
as needed.

ffi Pursue appropriate
involvement of HERS raters, 

ffi Pursue trade associations to 
improve “self-policing” of 
membership.

ffi Investigate tools, software 
programs, “incentives”, and 
policies to simplify and 
streamline permit process, 

ffi Apply feasible mechanisms to 
prove code compliance as a 
pre-requisite for partnership 
funding or incentives from the 
lOUs.

ffi Continue to conduct 
research.

ffi Investigate aggressive 
“stick” and “carrot” 
programs with 
monetary penalties 
and incentives.

ffi Investigate greatest 
opportunities of 
compliance 
improvement of 
appliances (Title 20) in 
the upstream and 
midstream markets, 
including working 
directly with 
manufacturers and 
distributors to improve 
appliance and 
equipment 
compliance.

ffi Continue to conduct 
research. Investigate and 
pursue solutions to the 
perceived and real 
“penalties” associated with 
non-compliance, 

ffi Investigate codes and 
standards that would 
regulate the operation of 
buildings that may include 
such things as 
maintenance requirements, 
regular updates to 
operating schedules, 
mandatory monitoring and 
controls points, system 
reporting requirements, etc.

determine high-priority tactical 
solutions for code compliance 
and focus efforts accordingly.

ffi Increase training and support 
for local building code 
officials.

ffi Investigate regulatory tools 
such as licensing/ registration 
enforcement.

ffi Evaluate proposed changes 
to the code and compliance 
approaches to simplify and 
expedite compliance, 

ffi Work with local governments 
to improve code compliance, 
adopt above code ordinances, 
and provide 
training/education.
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Energy efficiency, energy conservation, demand response, advanced metering, and distributed 
generation technologies are offered as elements of an integrated solution that supports energy 
and carbon reduction goals immediately, and eventually water and other resource conservation 
goals in the future.

the harmonization of cost-effectiveness 
methodologies and metrics - in order to enable 
offerings of integrated packages that will 
maximize savings and efficiencies of utility 
program overhead.

The development of Smart Grid technologies 
that enable active, real-time energy 
management in homes and businesses also will 
play a critical role in the packaging of integrated 
DSM services. A recent report by IBM, Plugging 
in the Consumer, demonstrates that we are 
poised for the uptake of advanced energy 
management systems.63 Activities to plan for 
Smart Grid integration are underway in a 
number of venues, including on-going R&D at 
the CEC64, and the upcoming Smart Grid 
rulemaking at the CPUC. These efforts will lead 
to deployment of new grid and metering 
technologies. These, in turn, will help to optimize 
energy system performance, and encourage 
behavioral changes in energy use.

The goal of this Plan is to build on successes 
from initial efforts such as PG&E’s Market 
Integrated DSM Initiative and the SCE and 
Sempra Sustainable Communities Initiative to 
offer integrated DSM solutions to maximize 
energy savings. A related goal is to design 
policies and programs in research and 
development, commercialization, deployment, 
and codes and standards that reinforce each 
other and use feedback loops to constantly 
improve energy efficiency programs.

Historically, demand side management (DSM) 
options for energy consumers have been 
’’siloed” activities within regulatory bodies, 
utilities, environmental organizations, and 
among private sector service providers. The 
programs are focused on mass delivery and 
promotion of individual products, for example 
efficient air conditioners, rather than on 
integrated packages of measures, for example, 
air conditioner rebates with duct sealing, 
weather-stripping, programmable thermostats, 
and advanced meters. This current narrow 
focus on a single product offering does not 
maximize energy savings nor minimize the costs 
of program delivery.

A narrow, single-product approach also results 
in customer confusion by requiring the customer 
to seek out information on a wide array of 
different programs with multiple points of contact 
in order to acquire a basic understanding of the 
DSM options available and the various benefits 
they offer. Most energy users across all 
economic sectors do not have the time or 
expertise to seek this information; as a result, 
many opportunities to accomplish DSM actions 
are lost.

At the CPUC, a number of individual 
proceedings relate to DSM, including energy 
efficiency, demand response, advanced 
metering, combined heat and power/distributed 
generation, and the California Solar Initiative 
(CSI), in addition to an upcoming Smart Grid 
rulemaking.62 The CPUC should integrate the 
DSM programs within its jurisdiction - including

$ | Qjffi«ffi• $fflrffiffi $>-Djffi« Section 8 - Page 71 70ffi
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/dffifltffiffHfi

>
Deliver integrated DSM options that include 
efficiency, demand response, energy management 
and self generation measures, through coordinated 
marketing and regulatory integrationlfi

*** Customers realize increased energy savings at lower cos 
through the implementation of a menu of DSM optionsff

3

There1; are three levels of integration for DSM options:

fftnffiffl-1 I «□« fi nffifflffl—J^cT 1 : -wMcari : This
Outreach and consumer education, and DSM 
program options must be offered in a unified 
fashion so that energy users receive complete 
DSM information with minimum effort, preferably 
through single points of contact.

includes equipment and information systems 
that enable achievement of multiple DSM 
options (energy efficiency, demand response, 
etc.) and synergies across DSM program types 
(e.g., addressable electronic ballasts that both 
save energy and manage demand during utility 
peak hours).fftnll -ffll—1 ill•-(£>—nffifflffl-jV ttfffl: Combined 

DSM audits and recommendations across all 
relevant energy management opportunities will 
be offered to customers, including advice on 
energy efficiency, demand response, distributed 
generation, Permanent Load Shifting (PLS), 
solar rebates, and other applicable measures.

Integrated packages of DSM solutions are a consistent theme throughout each of the Chapters in this 
Plan. This Chapter describes augmented, not duplicate, strategies described elsewhere.

rft tti mot
This Plan contains four overarching strategies for DSM integration:

coordinated long-term approach to effective 
utilization of energy resources while also 
achieving GHG emissions reductions, water 
conservation, waste disposal, and air quality 
requirements.

1.h • tI*TD ffrffltrrTechnology is a
fundamental element in achieving the CPUC’s 
Big/ Bold Strategies and maximizing the 
contribution of energy efficiency in meeting the 
State’s energy and environmental goals. A 
major effort is needed to develop new 
technologies and systems that enable multiple 
DSM options and provide synergy across DSM 
program types. The CPUC has already 
approved installation of AMI throughout IOU 
service areas and will soon initiate a Smart Grid 
proceeding which will likely spur development of 
new, integrated DSM technologies.

!! -Tfll-1 : The best short-term path 
to promote integration is to continue successful 
efforts by the lOUs and pursue an expanded 
series of pilot projects as part of the lOUs’ 
efficiency and demand response 2009-2011 
portfolios. These pilots will (a) be designed to 
inform future program and policy submissions 
regarding the value and best methods and 
targets of integration, (b) offer a bundled product 
that includes elements of energy efficiency and 
conservation, consumer generation, demand 
response, and the best available AMI technology 
and, (c) offer different forms of delivery 
(including third-party and local government 
platforms) and information access.

! T hafrnffHU•-iffifflffHV ftffl: For the longer 
term, the CPUC will work with key stakeholders 
to develop and implement a comprehensive,

$ffl| ffl! J%11 Section 8 - Page 72 71ffi »ffi»$ffJJ I$ »-J J1
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~H-*€fifflJ 1 -ojBfi i[cTl»"fflJ ^Coordinated
marketing will be an essential component in 
achieving greater up-take of integrated DSM 
programs.fSmart meter” systems and 
associated dynamic pricing tariffs also are 
important tools for customers to monitor and 
reduce their energy consumption. The majority

of these systems will be deployed statewide 
during 2009-2011. This present a unique near
term opportunity to promote integrated demand- 
side management programs. Program 
administrators should streamline and integrate 
the marketing of DSM programs in conjunction 
with smart meter deployment, -|

d ff—fflffifflJ | - fflftffHfi
and training objectives depends on coordinated 
regulation and voluntary efforts across the 
spectrum of DSM activities. In addition, the 
implementation of AB 32 will require additional 
coordination by all agencies to achieve a 
common goal.

Achieving this vision will require new forms of 
government agency collaboration, mechanisms 
to quantify and value multiple resource benefits, 
and fundamental changes to the standard 
business and service delivery practices of 
utilities, energy service companies and building 
contractors.

Historically, resource efficiency messages, 
programs, and initiatives have been promoted 
as separate and largely independent activities. 
Energy, air quality, water, and waste regulations 
are under the jurisdictions of separate agencies 
and commissions. It is critical to develop a 
shared vision and process for regulatory 
coordination in California to support the energy 
savings benefits of DSM coordination/integration 
and to ensure consistent and mutually 
supportive energy, water, air, and GHG policy 
and regulations. Enhancing utility programs, 
technology advancement and general education

± ◄1 integrated DSM Programs, Messages, and Technologies
& i-»7 *J.iH ffriiTi-: sffiy1 ■IHgjaiiBa '. r?i ff:

I "'Wffi
V: Carry out integrated 
marketing of DSM opportunities 
across all customer classes.

ffl iOlls adopt marketing integration plans, by ffi Continue integrated 
marketing through AMI full 
deployment

ffi Leverage lessons learned 
to other general marketing 
materials

ffi Incorporate output of 
other integration 
strategies and pilot 
programs into 
marketing materials

ffi Streamline and integrate EE, DR, and DG 
program outreach

ffl Coordinate integrated marketing with AM! 
deployment

ffi Offer audits and technical assistance that 
address combined DSM opportunities

" UOonduct integrated DSM 
delivery pilots in the Residential, 
Commercial, Industrial and 
Agricultural sectors.

Propose and launch program delivery pilots testing 
capabilities and effectiveness in the marketplace, 
including EE, DR, AM! and DG

ffi Apply lessons from pilots 
■ ■ scale 
implementation 

ffi Develop new pilots “smart 
buildings”, building 
operator training, and 
solar PV and hot water.

ffi Expand successful 
activities statewide

"d“l®f®velop integrated DSM 
programs across resources, 
including energy, water, and 
transportation.

ffi Establish on-going working group to develop and 
implement blueprint for integration.

ffi Implement pilot programs 
that integrate solutions 
across resources.

ffi Expand successful 
approaches.

ff! Assess the current state of integration-enabling 
technology and develop a guidance document 
detailing a technology development path for fuller 
integration. (2009)

ffi Prioritize integration-enabling technologies in 
RD&D and ET programs based on the 
technology assessment.

ffi Update biennially. ffi Update biennially."^'Hftmote development and 
support of new technologies that 
enable or facilitate DSM 
Coordination and Integration

Section 8 - Page 73 72!! t ftrlbL-LffiffiJl Wi-«E | | •J-ffiffiJ|ffi
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Att fflJ ◄ffiffi-1 | ffl«01 cfflo ffi <ff J ffiffi

JttffWIkfflc ffiffi
By 2020, California’s workforce is trained and fully 
engaged to provide the human capital necessary 
to achieve California’s economic energy efficiency 
and demand-side management potential.

WBm

■3mJ$ffiffitffffffM -ffi
the goals established in the Plan will require at 
least two categories of personnel development: 
completely new types of jobs that do not exist 
today (e.g., corporate emissions manager) and 
supplemental training for existing positions (e.g., 
training engineers to enhance energy efficiency).

This cross-cutting sector demands a truly 
statewide coordination effort that integrates 
energy efficiency training into a wide range of 
public and private programs. This effort will 
include the California Department of Education, 
the Department of Employment Development, 
industry and labor associations, educational 
institutions at all levels, technical and vocational 
training organizations, community based non
profit organizations, and the business 
community.

Workforce Education and Training (WE&T) 
focuses on educating and training people to 
perform the jobs needed to reach California’s 
clean energy goals. The lOUs currently provide 
efficiency-specific training and education 
courses to fulfill needs associated with 
implementing IOU programs; efficiency-specific 
course materials; training for third-party program 
implementers; and energy efficiency and 
sustainability curricula at K-12 schools.

In order to accommodate the dramatic increase 
in energy efficiency activities envisioned by this 
Plan and required by AB 32, California must 
develop a trained workforce, including people 
qualified in energy-efficiency engineering, 
construction, maintenance, program design and 
implementation, and financial analysis. Meeting

<H ffiffi

1. Establish energy efficiency education and 
training at all levels of California's 
educational systems.

2. Ensure that minority, low income and 
disadvantaged communities fully 
participate in training and education 
programs at all levels of the DSM and 
energy efficiency industry.

Students develop careers and existing workers develop 
skills and knowledge that advance DSM businesses, policy, 
research and development, and education, ffi 
Individuals from the targeted communities take advantage of 
programs that specialize in energy disciplines at all levels of 
the educational system and successfully advance 
themselves into rewarding careers in the energy services 
fields.

■
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s«f nsnf*mt ffi
An effective, comprehensive WE&T program for a new energy efficient economy requires collaborative 
efforts by many entities. It is not the core mission of utilities to effectuate the level of change needed to 
create a comprehensive WE&T program, nor can ratepayers fully fund the effort. In addition to the 
educational institutions themselves, participants in defining and/or providing energy efficiency WE&T 
resources include:

ffi ffifHJ |-» J-0-|California Department of 
Education and the Department of 
Employment Development, Federal 
government (e.g., Department of 
Labor), specialized State agencies 
(e.g., licensing boards) and local 
governments (e.g., building 
departments) to recruit train and 
prepare workforce candidates for 
technical and professional careers.

ffi <f ) ZDffl-tt TMDB)DTfM The
University of California, the California 
State University, community colleges, 
school districts and private colleges, 
universities, and technical schools.

ffi I ffi* •J-JOTBHV t<? i-ffHf1 IffMD
ffi H -jWjffl-^ Organizations funded 
to provide education, career 
development and workforce training 
programs (i.e., Greenlining Institute, 
Apollo Alliance).

ffi f d*) ◄□IVd’ flffl | ffi H -JWfffM
Trade unions, the Sheet Metal and Air 
Conditioning Contractors' National 
Association, the California Building 
Performance Contractors Association, 
home rating organizations, and energy 
efficiency associations.

Several strategies must be initiated or completed in the near term to more thoroughly define, initiate and 
drive long-term WE&T development and strategic planning.

and linked to the statewide energy efficiency 
web portal.

i J H *~ Gh r4! i"ffl[ j The 
Task Force, comprised of energy efficiency 
program administrators, the CPUC, and 
educational experts, will fulfill administrative 
functions including: developing a needs 
assessment RFP; selecting the third party to 
conduct the needs assessment; and 
managing the needs assessment evaluation. 
The Task Force members will continue to 
help implement the goals and strategies set 
forth in this Plan.

# 1-Oft*i rl* -Lff • J "“Di$"LJ rJUtti IffH 1« 4i
"ffl-if/p y ) "Offl-ft 1$J ~Ofl I WE&T 
needs are best organized and approached by 
identifying the enabling or supporting 
educational sectors. Thus, five educational 
sectors have been defined for addressing 
WE&T needs and opportunities: Kindergarten 
through high school, adult education and 
community colleges, technical training, 
colleges and universities, and minority, low 
income and disadvantaged communities.

11 i JJ</4i 44J «• J -□ An in-depth 
formal statewide training and education 
resource inventory and needs assessment is 
necessary for long-range strategic planning 
and delivery. The needs assessment and 
resource inventory will be structured to 
produce short-, near- and long-term 
workforce strategies to support each sector 
defined in the Plan. Information in the WE&T 
Convener Report65 provides an excellent 
start for the assessment. The assessment 
will be completed by a third-party with its 
process managed by the CPUC and lOUs, in 
collaboration with the California Department 
of Education.

i h -> <- i H Hi ffi Iflt The web portal will 
include links to various demand-side 
management (DSM) related training 
programs and will allow for a single point of 
communication. The portal will also serve as 
a repository for all demand-side management 
and energy efficiency training, educational 
conferences, and career opportunities. This 
portal will be created and funded in 
collaboration with other appropriate entities,

± Section 9 - Page 75 74[ffiffHtO -<Mi m ftffflEfl ffi
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Table 4: Overview of Energy Efficiency Initiative Scenarios 
Defined in the 2008 Goals Study

Category of 
Initiative

Description Scenario

Low Mid High

IOU Programs Continuation of 2006
2008 program mix 
through 2020

Partial
incentives

Partial
incentives

Full incentives

Codes and 
Standards

Title 24 Building 
Standards ratcheted 
multiple times

Residential:
10% ratchet in 
2014 only 
Commercial: 5% 
ratchet in 2014 
only

Residential: 10% 
ratchet in 2011 
and 2014 
Commercial: 5% 
ratchet in 2011 
and 2014

Residential: 10% 
ratchet in 2011, 
2014,2017 
Commercial: 5% 
ratchet in 2011, 
2014,2017

Federal appliance 
standards updated 
according to DOE 
schedule issued in 
2006

Updates to 
standards for 
residential 
clothes washers, 
dishwashers, 
central AC and 
room AC; 
updates to 
standards for 
commercial 
packaged AC 
units

Same as Low Same as Low

Big Bold Initiatives Zero Net Energy level 
achieved by 2020 in 
residential and by 
2030 in commercial 
new construction

Residential 
60% Tier 2 
25% Tier 3 
Commercial 
40% Tier 2

Residential 
80% Tier 2 
60% Tier 3 
Commercial 
55% Tier 2

Residential 
100% Tier 2 
90% Tier 3 
Commercial 
70% Tier 2

HVAC standards 
modified to match “hot, 
dry” conditions

Accelerated 
penetration of 
SEER 15 AC 
units

Accelerated 
penetration of 
SEER 15 AC 
units

Accelerated 
penetration of 
SEER 15 AC 
units

Huffman (AB 
1109)

Lighting measure 
efficiency increased 
according to adopted 
Title 20 standard

Low compliance Mid compliance Mid compliance

Source: 2008 Goals Study

Big Bold Initiatives
ffi-• Iff□ |fflciffi> ft! Ht

b KH»N!nj®:w?:nin f|®!!nj®IOTcf|!!*t!!^|D|I*|.n-/5!!!!a H

fflJ I
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Caribr ■

,c..:
In his 2012 State of the State address, Governor 
Brawn stated that “California is leading the nation 
in creating jobs in renewable energy and the design 
and construction of rroeefficienfcuildings and new

in achieving the® goals.

Eracy Hoary
Energy efficiencyemains California’s top priority for 
meeting new electricity needs and is a key strategy 
for increasing jobs and reducing greenhouse gas 
emissions from the electricity sector. Fast and current

3
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Idfedlvc E?©c§f 
E§mti **
To lurtlw California's goal of achia/ing all cost- 
effective energy efficiency/foserrbly Bi112021 (La/ine,
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r* Wg>
Basting ounaings ai90 prwiae a trerrenaous opportu
nity for Icw-oost energy savings, reduoed gieenhouse 
gas amissions, and job creation. More than half of 
California’s 13 million residential units and more than 
40 percent of ocrrmercial buildings were built before

3,

!

1,

metric tons of carton emissions.

f&B/i&leBBcy
ttiBip California has more than 10,000IWVof rerawable 

generating capacity on-line, withestirrated tech
nical potential (which does not reflecbooramic,

"The Energy Commission, theCalifomiaRjblie Utili
ties Commission, and the Air F^souroes Board have

9
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CnHjmis
-y

■«/dr^s1C

In 2002, the California Legislature established the

18 TlTeCalifomiaFliblicUtilitiesGrrmissicn recently estab
lished procurement quantity requirements for interim years of 
21.7 percent (2014); 23.3 percent (2015); 27 percent (2017);
29 percent (2018); and 31 percent (2019). Decision 11-12
020, Decision Sitting Froaiwrmt Quantity fequir&nents for 
Rstail Sillers for the Ffenembles Rxtfolb Standard Rognarg
Dxxnnfef 1,2011, dccs.cpuc.ca.gcwA/'CROJEF/l.IN^LCE-
CiSICN/154695.FDF.

19 Michael Refer, presentation at the December 8,2011, Califor
nia Foundation on the Envi torrent and the Eiorniiy Energy
F^oundtatrle Sirrmit on Distributed Generation, w/wv.cfee. 
net/_docurrents/Rcker.pdf.
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a^1:h3sfeRnBAEUeQpEd^aTiG&B8lbi(Z)1(9

Bicmass 1,070 632 25 5,745

48 0

,5'iD i,oao 4,441

149

Wnd r No data u

1.9074.314Total .005

Sxiroe: California BTergyCemmissian

A Sources of the data include the Energy CcxrmA 
siarsQ.iarte1y Fuels and Energy Rsport Database and 
rcUFPSdat^iase; (TIC's GJdatafcasa (vww/.cpuc.

ca.gyjIRDererg/l^sreNsb^/}, and CAC staff1 
update crt Installed edacity under SB 32.

B. Solar R/ systems under SB1 {(B..C staff calculation 
forCSf Energy Cbrmissicn staff1 calculation forNEhP. 
and Etrargy Cdrrnission staff calculation as refilled 
by feFGJs for their portion), IheSetfCfeneraticn 
Incentive Ftegrarrt (enefgycenter.org/irdEK.php/ 
incentive-progams/9^f-gsnsaticn-incaitive- 
progranVsgipKfoxrrBnts^sgip<jocirTTents), anci the 
Emerging Ftemafales Rogram (vwwv.enegy.oa.cp// 
renei/vables/'srBging.rereMfoies/}.

CVyrd turbine systems in theSelf-Gfeneration incen

tive Rogram (enef^csrter.org/incte<.php/inoentive- 
progiams/self-genenation-inoentive-progra'TV 
sgipdoanTsnts/sgip^foxiTEnts) and theBnaging 
RerB/vahles Rogram (www.energyca.gar/reneiAiables/ 
errergi rgjsr BAsbles/)

20 Deperriing on the data source, total nena/vable generation varies hetwaen 15 
and 16.5 percent of statewide retai I sales from referable generation in 2010. 
Procurement and generation sources include: The R»m Source Disclosure 
Program, CFLC R^SCcmpliarioeR /Cormission RFS Tracking, and
the Ccrrmission’s Total %stem Ftwer.

D. Includes 3019 MA/of utility scale and wholesale dis

tributed generation wind edacity. California B3data 
on wind projects located intheC&lifomia SDandthe 
EEnergy Qirmisacn'sCFS^ Database. energyalmaTac.

ca.g:teeteiricif/teeh.qfer/ for wind projects located

outside tfc California ISO.

21

include wholesale EG wind capacity.E "Rial update! in 2011.
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represented only about 5 percent of statewide renewable generation.

23

shop/2011-09-14.transcript.pdf.
22

24 The Energy Corrrrission ackrewleclges that historical contract 
failure rates are rot predictive of future rates, which could be
law or higher.O' —... uj -r-----
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l£tfe2Reihfnyl^ga^l29bfr8yOQOI\/^u^Gfhfatfvl^,B/vel^pBci^ty2QK)

Sunils 1,700 760

4,700 1,825 2,875

Upgrade

145

156

800

I JI
Sourae: Cal ifomia Biergy Ccrrmissiort, ftenewabfeftwar in California: Status and Issues December 2011,

25 RET1 was initiated in 2CX)7 as a joint effort among theCFUC, 
the Energy Qxtmission, the California 130, utilities, and other 
stakeholders. Ftimary goals we to identity transmission proj
ects reeded to accommodate Cal ifomia’s renewable energy 
goals; promote designation of corridors for future trangnis- 
sitxi I ire development; and make transmission and generation 
siting arid permitting easier, RsfmmbleB'ierg/Tianawsskm 
Initialise Phase 2B Final Ftijori RETM000-2010-0)24= IVfeay 
2010,vwwv.energy.ca.gcw/reti/dociments/inde9<.html.
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mar in California: Status arid Issue® Dscerrter 2011.

27

with another long-term contract.
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28 Tlis 87 percent estimate assumes that electricity demand, the

29
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i

____ i

RaTtgatiFferrittiTjl&es
For utility-scale remwabie plants, the primary plan
ning and permitting challenges are environmental/ 
land use issues and fragmented and overlapping 
permitting processes. F^re/vable facilities can have 
a variety of environmental and land-use impacts 
depending on location and technology. Because the 
majority of re/v nere/vable development is proposed

30 California BwgyQirmissian, see; mm.awgy.
ca,ga//33by2020/clcrunBnts/rerB«bIe.prqeetsFECXJByn
erationTracking.ProjectsJ^portpdf.
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•kickThe Energy Ccrrmission initiated an Oder Insti
tuting Informational Proceeding in December 2010 to 
evaluate lessons learned during the licensing of large- 
scale renewable facilities in 2010 with the goal of 
identifying innovative approaches to future planning 
and permitting (seeChapter 6).

•kick"The U.S. Department of Energy's (US DCE) Selar 
Arerica Qties Rogram provided funding for cities 
that promote solar power and streamline interaction 
betwsen local goemrent and residents.!

•kickitting for utility-
nclicle:

"IheUS DCEsSunShot Initiative provides fund
ing toenoourage cities and counties to streaniine and 
digife permitting processes and to develop imova- 
ti\e information technology systems, local zoning and 
building oodes, and regulations.

***"ThereckT published the multidisciplinary

•kick Cal ifomia’s/^ssartily Bill X113 (V. Manuel Fbrs, 
Bedford, and Skinner, Chapter 10, Statutes of 2011), 
passed in 2011, recp res the Energy Gcmmission 
to, upon appropriation, provide$7 million in grants 
to qual if iecbounties for developing or raising rules 
and policies (including general plan elerents, zening

•kickThe Energy Gcrrrr«ssion’sFLiblic Interest Energy 
Fteearch (PIER) Program is funding research to 
help reduce theenvironmental impacts of renewable 
energy facilities, including strategies to diminish the 
effects of desert solar and wind projects on sensitive 
species. For more information about the role of the

kick Many jurisdictions are supporting renewable DG 
by identifying permitting barriers, developing ecpe- 
dited permitting processes, offering online permits 
for solar FV systems, and offering permit fee waivers 
for solar and wind projects. "TheCalifomia County 
Planning Directors/Association is also coordinating a 
multi-stateholder effort to draft a model ordinance for 
solar electric faci I ities for cities and counties across 
the state.

31 Executive Crtier S-14-08, November 2008, directs state 
agencies to create ccmprehensivre plans to prioritize regional 
renewable projects based on renes/raUe resource potential and 
protection of plant and animal habitat. The Energy Ccrrmis- 
sion and the California Department of Fish and Garre signed 
a memorandum of understanding formalizing a Fterewable 
Energy Aten Team to implement and track progress of 
this effort. Sae Desert l^navabie Energy Conservation Ran 
website at vwwv.ctep.ag.

kick"TheCceanRotectionOxincii reoentiy passed a 
resolution reocnmsnding that “the EnergyCcrrmis- 
skn should adopt an oosan renewable energy policy 
that guides the state’s goals for the development of

32 Rena/wable [Energy Art ion Team, Best Management Radices 
and Guidance Manual: Desert Rsim/abie EhargyRqjects 
December 2010, vwwv.ctep.ag/dociments/inde9chtml.
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•kick In consultation with the CFLC as the regulator of 
QJs’ energy efficiency programs, provide a triennial 
statewide estirrate of energy efficiencypotentiai and 
targets fcir a 10-year period.;

•kick Prwide leocrrrrendations to publicly owned 
utilities, Legislature, and theGwemor of possible 
improvements by the publicly owned utilities.

n

v

ment of these efforts.

•kick Efegiming in 2007 and every three years thereaf
ter, identify all potentially achievable oost-effeetive 
electricity energy savings. Using theefficiencypo- 
tential estimates, establish annual targets for energy 
efficiencysavings for the red 10-year period.

n_K

Ublr a
kkk Fteport on program oost-effectiveness and third- 
party energy evaluation, measurement, and verifica
tion (EM&V) of program savings.

tvstrOvedliilities?
Fkgcas
"The QJs administer efficiencypnograrns under theto:

•kick Include a summary of the publicly owned utilities’ 
savings and evaluation, measurement, and verifica
tion (EM&V) studies in the
RB'pctt (Bfi).

83 lie terms for energy efficiency"targets” and “goals” are used
interchangeably. There is an established convention (at least 
sines 2004) that theCFUC and Dis use the term “pals, ”
Firblicly owned utilities have adopted the term “targets” since 
that is the term used in 26 2021,
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TUefi 2009arJ2D10&M9aTEfBTflLies

4,810 523

117 94

54 48

nrted aril haw no I

10 (eega.cpue.ca.c m'sPliblic

l

RtiidyQfVHilJifes?
Rqgex
In 2010, all publicly owned utilities ocrrbined spent a 
total of $123 mi 11 ion on energy efficiencpograms, a 
15 percent decrease from 2009 and the firstltop in

85 In its December 23,2011, written comments on the draft 2011 
'P rated that it is “evaluating an updated version 

of the lighting pregram, which will be targeted to capture 
additional energy savings from the small business market that 
are historically ciifficultfo reach with efficiencypragrams.’'
(www energy.ca. gw/2011.energypol icy/cfcaments/ccm-
mmtsjbraftjepr/inciexphp).

84 California Rfolic Utilities Commission, BiergySf/cmgBa/u-
ation Fbpori: for tfe 2009 Bridge fii«fngfierioQ',,J3niary 2011,
\Aww.cpuc.ca.ga//hR,rdonlyres/D660Cre3-578649C7-B250-
OO675D01953C/O^B/aluatiorf^portforthe2OO9BFFteriod.pdf,
p. 23.
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resolutions.

I

atlTa^tstr2011
jr

Imm i

n■ LD i
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"The publicly owned utilities’ savings reported in this 
dociment have not been rrodifiecbs a result of 
independent verificationstudies. Uhlike the DJs, for

t

in
s
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"Ths /^ppl ianos Efficiency Standards (^pplianoe 5

ES

j

82

plicy/inciexhfml.

83 CD. Barley, C. 1.feley, R Anderson, and L Ratsch, Ncfcainfaer
2008, Bidding/Bwica Astern Rsseardi Flan forRscictimof 
Misoellareous Electrical Loads in ZeroB'erg/Hjwg National 
Renewable Biergy Laboratory and US, Department of Energy 

718, page 5, vwwv. rirel ,ga//etotx/fy09cn
sti/43718.pdf.

81 lie breakdown of 2009 annual household electricity
consumption by end use is: lighting, 22 percent: refrigerators 
andfreeaers, 20 percent; television, computer, and office
equipment, 20 psoent; air conditioning, 7 percent: pools and 
spas, 7 percent; dishwasher and cooking, 4 percent; laundry, 
4 percent; spate heating, 2 percent; water heating, 3 percent;
and miscellaneous, 11 percent, California Energy Oiirmis- 
sion, 2009 California Fbsidential appliance Saturation Stud/, 
October 2010, page 3, www.enerar.ca.gw/2010publicatiorB/
CB1200-2010-OW/CB1200-201G-004-ES.PDF.

84 US, Energy Information Mninistration, March 28,2011, 
Share of Biergy Ubed byfippliances and Qmsimer Electronics 
Increases in US Homes, available at; www.eia.gw/aiistiifs
tion/residential/reports/electionics.cfrn.
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¥
Lighting is the largest electrical load in both hemes 
and businesses, accounting for 35 peroent of com
mercial annual electricity use and 22 percent of 5

85
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IS

future:; utility incentive programs.
ti

lt

«s,

GirplHTE
5

Gcmplianoewith Building Standards is much better 
lor new construction than Ibr alterations to existing 
buildings, primarily because alterations aie frequently 
made without the required permits. VMthout the

/

•kick"The nature and seriousness of the violation

•kick"The number of violations

•kick"The persistence of the violation

•kick"The length of time over which the violation oc
curred

•kick"The wi i Ifuiness of the violation

•kick"The violator’s assets, liabilities, and net worth
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•kkk •kick"Flie harm to oonsimers and 1d the state from the 
amxnt of energy wasted because of the violation

"The Energy Qrrmission and CFLC should 
coordinate future investor-owned utility “new 
oonstruction-reiated” programs with the Energy 
Gcnrnission’sefforts tomset the ZNE goals through

3 •kickI "The Energy Ccnmisskn, CFLC, builders, and 
other stakeholders should ool laborate to acocmpi ish 
workforce development programs to impart the skills 
recessary to change building practices to acocmpi ish 
Z\E in newly constructed buildings.

Nbw|yQrEbictofELildh^
•kick "The Energy Gcrmission and CFLC should work 
jointly on developing a definitiorDf ZvE that incorpo
rates the societal value of energy (consistent with the 
time dependent energy valuation approach used for 
California’s Building Energy BfrdenqjBtandards).

BastrgBifctTp
•kick"The Biergy Ccrrmission and CFLC should coor
dinate future investor-owned utility energy efficiency 
portfol ice with the programs and rules developed in•kickThe Energy Gcmrnission should adopt triennial 

building standards updates that increase the energy 
efficiency^ newly constructed buildings by 20-30 
percent in every triennial update to achieve Z\E stan
dards for newly constructed homes by2020.

i-

/

•kick "The Biergy Gcrrrnission should adopt reach 
standards for newly constructed buildings that 
provide best practices energy efficiency levels for the 
martetplaoe to strive for and serve as a means to pul I 
the industry rapidly to the level needed to achieve ZvE
goals.

•kkk "The Biergy Gcmrission, CFLC, local govern
ments, the state’s utilities, and builders should 
collaborate toenoourage the building industryto 
reach these advanced energy efficiency levels in a 
substantial segment of the market through industry- 
specific training and financial incentives.

89
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kkk •kick"File Energy Commission should oj'ieNPfFlA pi lot 
programs to identify lesans learned and opportuni
ties for improvements in rating systems, financial 
products, woftforoe development, oonstrrer educa
tion, and program coordination.

"The Energy Ccrrmission should collaborate with 
i ndustry to develop reach standards for appl ianoes 
that set higher erpectations inCalifomia for the qual
ify and performance of te/appl ianoes.

•kick"The Energy Ccrrmission and CFLC should col
laborate to develop voluntary LED qualify performance 
standards.

“ ' TheCFLC, the Energy Commission, theState 
Treasurer, and other agencies should ool laborate with 
local governments, the financialindustry, and other 
stakeholders to promote the availability of financing •kick"The Energy Ccrrmission should engage in DCE 

proceedings that are developing federal test methods 
and appl ianoe standards.

I

•kick "The Energy Commission should focus significant 
resources during the red Bui Iding Standards update 
on efficiencyimprovements in bui Iding additions and 
alterations.

QnpImBVUhSfet^
•kick"The Energy Ccrrmission should immediately begin

UnJIlJa LjpJtH lUnlUD authorities provided by SB 454 to increase ocrrpli- 
anoewith the/Appliance Standards.

•kick "The Energy Ccrrmission should adopt appl ianoe 
standards that focus on reducing plug loads to enable 
Cal ifomia’sZ'E goals to be achieved.

kkk"The Energy Ccrrmission and CFLC should em
phasis joint efforts to achieve improved ocmpl ianoe 
with the Bui Iding Energy Effieienqand /Appl ianoe 
Standards.•kkk "The Energy Commission should oontinue to adopt 

standards for appl ianoes that represent the most 
signifieantetatei/vide energy savings potential.

kkk "The Energy Ccrrmission and CFLC should col
laborate on research to identify the most oost-effec- 
tive opportunities for new appl ianoe standards and 
to reevaluate easting standards to identify the most 
ocst-effective opportunities for updates to achieve 
greater energy savings.

kkk "The Energy Commission and CFLC, inoollabora- 
tion with utilities and other stakeholders, should 
jointly develop a roadmap to meet the lighting energy 
savings mandated ty£B 1109, including new appli
ance and bui Iding efficiencystandards and market

eweisoftransform 
energy ef 5.

70
99

SB GT&S 0717949



Bill Powers Testimony

IKcffunfar ■QTITffel'^ llm11 DU C|JP KflJoU .
nS<

cyFii JF^jcit
^rty£L.Ji3L_jL__ t
F^oognizing the grcwing interdependencies among the state’senergy 
andenviorrental agencies, theCalifomiaAirFteounoes Board 
^RB), CalifomiaBwiiarrentai Protection /Agency (Cal/EFA), Califer

86 These documents are available at: wwwracleanenergyfutuiB.org,

87 Becuthe Order S-03-05, ga/,ca,gw/naAS,php?ici=186l
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The purpose of tl

kkk Ccmpileedsting policy goals to support inter
agency planning and managerrent. *

•kick Identify policy interdependencies, key milestones, 
and del ivery risks to improve ocnmunications and 
oooperatkn.

I
ret

kkk Use adaptive managerrent practices “to identify 
policy overlaps, oonflictsjunanticipated or un
intended oonsequenoes, and to mate necessary 
trade-offs and oourse corrections.”88

j

N

}

i

33 Califmm’sCle&'iBTeigyFukm, 2010, Oerweypage2, see: 
wwwraclean8nergyfuture,org/2821/282190a82®40,pdf.
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Cn July 6,2011, the Energy Qrrmission held an IEFR 
workshop jointly with the/^RB, Cal/EPA California 
ISO, and CRJC to discuss updates to the California’s

reflect new information.

OGCmsacrB
"The metric presented at the workshop shews histori
cal and forecasted Q-Gemissions from 2000 to 2020. 
Bmission forecasts provide a reference for assessingning updates to include:
1

•kick 33 percent F^newables FbrtfolfoStandard (EPS) 
legislation Senate B11 (SB) xl 2 (Bmitian, Chapter 1, 
Statutes of 2011-12 First Extraordinary Session).

•kick "The goals in theGt>/emorIsClean Energy Jobs 
Ran, including:

-kick 12,000 M/Vof local isd energy by 2020.

"kick 8,000 M/Vof large-scale rerawable and 
associated transmission lines.

Eha^Scieny"kick Develop 6,500 M/Vof oembined heat and 
power (Q-P) aer the re<t 20^ears.

"The metric presented at the workshop shews Califor
nia inwestor-ewned utilities’ (ICUs) and publiclycwned 
utilities’ energy savings ficm2006 to2010. "The

•kick IVbtrics and data references to indicate progress 
toward achia/ing Cal ifomia’s clean energy goals 
and indicateopportunities for theCCEFagencies to 
propose oourse corrections.

89 At the workshop, staff presented wen metrics and fair “data 
references” that were intended to provide supporting informa
tion to the metrics, lie GCEF agencies ultimately chose to 
abandon the distinction between data references and metrics, 
and refer instead to all as “metrics;'

90 See: www.cacleanerErgyfutire.org.
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3

DBratff^^xree
Demand response general ly refers to a reduction in 
customers’ electricity consumption ever a given time 
interval in response to a prioe signal, other finan
cial incentives, or a reliability signal. "The demand 
response metric provides a historical view of the 
estimated levels of demand response for the DJs 
from 2009 through 2011, and a projection to2020, 
which assumes broad deployment of advanoed meter
ing infrastructure. Staff plans to modify this metric 
as more information becomes available through the 
CFLCs Smart Grid Rjlerraking.

based on thi sis.92

"This metric presented at the workshop shows on-line, 
nameplate capacity for all electricity generation 
resources inCalifomia by technology ficm2001 toF&BwdMhacy 2010.

"The metric presented at the workshop shows the 
amount of renewable generation for California, ©elud
ing large hydro, from 1983-2009 and estimates of the

92 mw,cpuc,ca,gw/hR/rtlor'!lyiEs/2*a34S7A'CD21 -46STA2TT 
757A30G42OB3/O/aiiP3::;teporttotlieligisiatureO['fiLpcjf,

91 Cal ifornia Energy Cirririission, lily 6,2011. workshop, ccm- 
ments available at: www.energy.ca.gov/2011.energ/policy/
docurrents/2011 -07-06jAorkshop/ocrrments/.

93 Nameplate capacity is the maxiimm possible output from a 
generation facility under specificanctitions as designated by 
the manufacturer.
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95 If existing renewable energy facilities 2GIV1/V 
and smaller (about 3,000MA/of wholesale 
and customer-side DS) are counted toward the 
12,000 IWVgoal for localized renewable energy 
resources, the Governor's goals would acid about 
17,300MA/of new rena/vable energy facilities 
by 2020 and 1,000 MA/of new energy storage. 
Using CFUC input assumptions, the California 
BO study on 33 percent RPS modeled “base 
loadcase” scenarics, adding about 17.500MA/ 
to20,800MA/of new renewable facilities by 
2020, lie scenai 1 a large amount of
energy efficienty(more than 18,000GS/tr) was 
achieved by 2020 beyond the lewis included in 
the 2009 energy demand forecast, (https://¥www 
pg9,am/regulation/LongTefTrFtosure2010TlP/ 
Testimorw/CA1£02011/LcngTenrRocureOOl0-
OtR.Jest.CAED_20110701_212930.pdf,
Exhibit 3,Iable6,)Ib=Q.Pgoal extends to
2032; depending on the renewable resounoe 
mix, the amount of energy efficiencyachiaed, 
and replacement of gas-fired power plants in 
California thatuseOIC, adiie/amentof theC-P 
goal may not begin in earnest until after 2020, 
“Rst 2020, additional investments in renewable 
generation may be needed to replace generation 
expected to cfecl ire over the course of the next 
decade, such as generation from expiring coal 
contracts. Generation firm a number of these 
contracts, which currently represents about 10 
percent of total generation serving California, 
isexpect&d to decline by 61 percent between 
2010 and 2020 due to constraints imposed by 
the Emission Fterfotroanae Standard, f^rreining 
coal contracts are expected to expire; between 
2027 and 2030, which will require replacement 
with a mix of renewable and thermal generation 
with storage to satisfy electricity needs while 
still meeting greenhouse gas emission reduction 
goals, ” www.energyca.gw/2011 publications/ 
CBC7150-2011-002/CH3-150-2011-0Q2-LCF- 
EW1.pdf.

TiaBrMrEfBBcn
Twelve transmission projects are underway in the California ISO's 
footprint that will provide sufficientapacity for the state to achiee

94 vwAW.energy.ca.gov/2011.energypoi icy/doanients/2011-07-06,.work-
shop/ocmments/S&npra,.EnefgyJJtilitiesJDrnpaniesJjiTmTentsj)n_
jDint_A_2011 -07-20_TN-61463.pdf.
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RsavelVbcpi
pipits. A reserve margin is a measure of the amxint of 

electricity imports and in-state generation capacity 
availabie oyer ayerage peak demand conditions. "The 
metric shews avai labie reserve margins in compari
son toCalifomia’s 15 to 17 percent planning reserve

Electric Wide p/)
"The metric presented at the workshop shews actual 
sales-to-date of Evfe in California, a scenario of 
anticipated sales under the ^10 Emission Whicle

'
1

<
ErBtyDjTBTi

1

"The metric on energy demand shows statewide 
electricity and natural gas consumption ficm 1990 
to 2008 by end-use sector and shows electricity

c
<

GrE-Tha^iCMigFhEffiQt
"This metric provides information to track oerrplianoe 
with regulations to phase out onoe-thnough oooling 
(QIC) at 19 power plants in California. Of these, 16

nia at the same point in time.

96 lie muter of transmission projects (12) differs fnm the 13 
projects iderrtifiedin Chapter 2 because this metric includes 
only projects within the California ED balancing authority 
area.

97 Net peak is total electricity demand at peak on the customer
side, plus utility transmissioi and distribution losses, minus 
peak demand met by self-generation.
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that did not material is.

a
n-

NfetialGslhBtailies al

ig
Wether by choice or necessity, natural gas will pla/ 
a significantrole inCalifomia’senergy future. This 
conclusion prompts the following basic questions:

■kickTowhatedentwill California’s future energy 
supply include natural gas - what might be the 
demand for natural gas?

Is

***V\hatwill betheoost toCalifomiaof this 
demand for natural gas - at what price might it 
be available?

***V\hat can be done to understand and to manage 
the risks associated with this role of natural gas 
in Cal ifomia’s energy supply?
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BffortgCMbrtfeRtetial
GteRtBVUh9±iliV
Natural gas is a heavily traded ocmrodity in a market 
characteri$d by prioe volatility. Over the last decade, 
dai ly spot market prioes for natural gas traded at 
Louisiana’s benchmark l-fenry Hub have spited several 
times. Figure 4 11 I

•kick Reference Case: assures a “business as
usual” starting point case

•kick High Gas Price Case:
demand and i
resources

•kick Low Gas Price Case: assures fewer gas 
demand and less constrained, lower erst gas 
resources

•kick Constrained Shale Gas Case: assures

Die

1Q6Brath*ite », Riser!: Kennedy, RassiVliller,
Rater Rjgl ia, VM11 iamWtod, 2011 Natural (lias Mattetfissess-
msnt: Cutkxk, California Energy Gcrrmissiort, Electricity 
Supply Aialysis Division, Fiibl ication Number: CBD-200-2011 - 
012-33.1.inal report expected March 2011,

107 Dr, Metlock is the James A Baler III and Susan G, Baler, 
Fellow in Energy and Resource Bxiicmics and Deputy □ rector 
of the Energy Foam of JarmesA Baker III Institute for Public 
Fblicy at Rioe Uhivrersity in I.busten, Texas,
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•kirk •kickHigh Finding and Development Cost Case: Average annual growth rate in U.S. gross domes
tic product is 2.6 percent.

kick"The marginal oost curve for gas supplies reflects 
year 2011 vintage state of krrwledge about the 
underlying gas resource base and production 
technologies.

kkk kkkLow Finding and Development Cost Case: Average annual rateof “teaming” improvement in 
gas technology is 1 percent.108

kkk Shale gas development in Nsn York is constrained 
per current moratorium.

kkkally the discovery costs. Iran, Iraq, andNtensuelado not enter themartet 
until 2020.

ht
108“Learning impraerent” means increased productivity 

achieved through practice, self-perfection, and minor innovate ¥
tions.
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Integrated EnergyFbl icyfeport (IEFR)

spring 2012.

119 Kavalec, Chris, Tern Grin, Mark Qminel li, Nicholas Fugate, Tsisli Oautun, and 
Gen Sharp, Pielininaiy California Emrg/Demancl Forecast, 2012-202^2011, 
CBT20CT20! 1 -01130, avai lable at: mmenefggca,ga//2G11 publ icationsCEIT
200-2011 -011 £BIF2QCT2G11 -011 -33.pdf.
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in
the easting process.

es,

3?;.
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F %

jJ

The

12QT region’s coincident peak is the actual peak for the region, 
whi le the nonooincident peak is the sun of actual peaks for
subregions, which may occur at different times.

stakeholders the opportunity to share information,
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•kicknia’seconcrryrr^ debate ftari its historical pattern. 
Staff considered some Icy poinl the
discussion:

California Solar Initiative ((51): "This program is 
managed by theCFLC.

•kick Self-Generation Incentive Program (S3P): This 
program is managed by theCFLC.•kick "The substantial drop in housing prices may affect 

migration patterns, specificallyncreasing immigra
tion. It is I itely that California will not experience the 
same pattern of depressed population growth as seen 
in previous recessions.

kkk New Solar hfames FSrtnership (N3-P): "This pro
gram is managed by the Energy Ccrrmission.

kkk Utility Incentives: Administered by publicly owned 
utilities such as SacramentoMunicipal Utility Dis
trict (SMJD), LAW3, Imperial Irrigation Dstrict, 
BurbankV\Mer and Fbwer, Qty of Glendale, and 
GtyofFSsadena.

kkk Changes to average home si$ and location me/ 
have a significanteffect on demographic drivers.

kkkQer the ooming decade, climate change me/ 
introduce constraints on water suppl ies.

kkkAlternative indicators, such as personal debt, 
ma/become more valuable at providing insight into 
energy consumption patterns.

or

lyfeji^uta ckuj 11 I|jhjd

The
or

je

kkk Emerging Renewables Ftogram (ER3): "This pro
gram is managed by the Energy Commission.
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emissions technology, projected forward.

Era^ESnaryhpds
Cal ifiomia’s energy pi icy identifieaenergy efficiency 
as the “resounoeof firsthoioe” fcir meeting Califor
nia’s future energy needs. As such, efficiency oodes 
and standards, programs, and other plicies playa
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12 12Xalifomia Energy Ccrrmission, Electricity Supply Analysis Divi
sion, Chris Kavalec, Ehergy&ficiencflogram Characterization 
in Energ/Qimisssbn Demand Rsmcasts: SakeholderF&spec- 
tkm and StaffRxcfimBridations: Draft Staff RjprPtigust 
2011, CET20Q-2Q11 -t lable at: www.eneigy.
ca.gcw/2011 publications/CB>200-2011 -01(KH>200-2011 - 
010-SQpdf.2011-GOS/CKT20T2O11 -CC5-S3.pdf.
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•kick Utility programs b^ond 2012, inducting residen
tial, ocmrercial, and industrial.

•kick Further updates to state Title 20 and 24 stan
dards along with updated federal appliance standards.

•kick"The CFLCs Big Bold Energy Efficiency Initiatives.
first efficiency staidards.

eri:;ra/-oaiSLiTptiai ratios.

!

)

ReiiminaiyimiurJe: V
I

124 Itron, Inc. fissistanos in Updating theErergyEffbiencgiaMirigs 
Goals for 2012art]'Beyond, adopted byCFUC in March 2037, 
www,cp,jc,ca,go//SR/ tdonlyres072B6523-FC1 t74964Mff3~ 
MB8300gE8S|3/0G)aIst.|:ctat«Rf)ort.pctf.

112
120

SB GT&S 0717970



Bill Powers Testimony

113
121

SB GT&S 0717971



ffifflJ J >-Dc?fflI^Z |RJ W^1 K ffl+H *H - I ffi*IW
Bill Powers Testimony

I Oi.t HHPS > Mlt-.kM', 
1 ■

ff!J *Qfft H:B; _ -;;teffitffND^iJowD5

HD-1--1- •rl$TJDtf'»[-ffiI<*f««a 1
!i0<§e ISs7!ffi-Lffio —ffigS6"*H ffi—qjffil iBH |ffi—-‘•ffijiffi <J]tB |ffi^6*B ofl-<flffilJ |-*Baffi flflffi- jffi-H ffi -QffiJ ij
flfl-ffi-ffil-1 <?ffi!J T I fliffi"^jnJ |ffi#-[ffHlJffiJ3-ffifl-<fffiJ ffi|iffj$%&&ffjJffieJ 1 1 fliffi R ffi—f MfiJ offj|iffi4J T i |QH ffiH
H iJ iffi—yffifli si-LRB^Ktffi-siffil ffisiJ ^ffi B ^ ^ ffi I (ff i - ^ - ff iB B H ff i Si B T -si )ffi * lJ ffifl-ffifl-1 x oBffi(<n 1 ffi I Roffi + ffi-i ffi(<fl,JflH
1 rffO 1 ffio * ffi-| 1J rffi - - ffiSiffil((ffi + ffi(lotfH lWffW!rftf»p-i !♦-

/ I ffi!! Iffi I oOdffi" nT*5ffii ffi" □ hR
ffljlflffH R Rfiffi hBffi •J I 1 E*ffi"RJ<!J |ffi#~ Iffi Qffi -MfiR i—ffi-ffio 1 -RfiliB-RflBffil ffil 7 
fl-jffihflffii-1 lo-’siB^iX(ffiH IJ <5ffiflB n h- IffiflflD-VDsffi-ffi.sflJ l iEffR-^nffieR—
-~1 -uffiJ offi |I ffi D | U-i’-H ffi |J otfi t {(ffi-j 1J M - . ffi -flffiflflflao-^ )ffi2-BffiRRR lltffi*^- |ffi 1 

offiei-^ffi*^Bffi ^E^H R ©ffi -. ffiRffi i o^ffil R -H |ffi—S!ffi'4)$ffi -fl 
-ffidB I 1 IS^RSoR R ffi-45ffi-ffi o7'! • ^3o 0)
ffi
• □ ffi - |ffi |! ff io BB ff i-*(ffi—H ffi!J 1 1 BoTfi "MHV |ffi#—ffifiBo^ H ffifirB |effi-dB
jij H ffi-ffi <n • dOooffi-ffH lJ <jffi_43_
41 cf *!! J *-
ffi
ffi
ffi

1 1 !! -! "
122

SB GT&S 0717972



Bill Powers Testimony

ffifflJf ff 1C fflJcT •
Action Plan: Commercial Building Sector

2010-2012
Developed by ZNE Stakeholders

Cngagc 3uOwww.Engage360.com
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t fiffi+ijfifflfti
This Zero Net Energy (ZNE) Action Plan jr (-•ffl|Di IfflcL 1/14) -)• $ commercial buildings sector
achieve the goals described in the California Long Term Energy Efficiency Strategic Plan •Cfl |*t 1!!|

(fD A ffi

Publicly-noticed workshops were held to revisit the two major goals outlined in the commercial chapter of 
the Strategic Plan and solicit input and support for the development of this Action Plan. It was through 
this workshop process that Energy Division began to look for volunteers (later called champions) to step 
forward and help assist in the implementation leadership of the ZNE Action Plan. This Action Plan reflects 
the input of Energy Division, Champions, and ZNE workshop participants (Appendix H). 
Recommendations from workshop participants are located in Appendix A, as well as throughout the 
document. Following are details on the individual workshops2 including purpose and outcomes.

1. October 19, 2009 = First workshop, located at the CPUC in San Francisco, focused on Goal 1: 
New Construction and key strategies forgetting to zero in the five key areas of codes, 
benchmarking, incentives, design community support, and technology transfer/R&D. Key players 
and chronological sequence of issues were also discussed.

2. December 8, 2009 = Second workshop, located in Irwindale at Southern Californ Ifl H ffi P #* j 
Customer Technology Application Center, focused on Goal 2: Existing Buildings and how to 
increase the rate of energy efficiency in key market sectors. Topics included: engaging the 
broader community and roles of the private industry and state agencies.

3. April 7, 2010 = Third workshop, located at the Pacific Energy Center in San Francisco, focused 
on key strategies echoed at previous workshops, the selection of near term milestones, mapping 
of key organizations to specific actions, and identification of priority strategies. The Action Plan 
process was initiated at this stage, as well as approaches on how to bring this document to life.

ftffflWHfffl ffi«f0!!- ffi
Published in 2008 by the California Public Utilities Commission (CPUC), the Strategic Plan outlines 
energy goals and efficiency strategies for key market sectors (commercial, residential, etc.) and 
crosscutting resources (e.g., HVAC).3 In order to guide long-term changes in the market by reducing 
barriers to the adoption of energy efficiency measures (to the point where publicly-funded intervention is 
no longer appropriate) > market transformation > the Plan embraces four specific programmatic goals,
!• [ ® LRJ |OT b h b cffiH ®ffl+-4i 44 |ffl® Ml Gtrtffl-IffH H I<N t -10-032).4 Unlike traditional 
regulatory approaches, the Plan identifies near-term, mid-term and long-term milestones to move the 
state towards these BBEES. The Big Bold Energy Efficiency Strategies are:

All new residential construction in California will be zero net energy by 2020 

All new commercial construction in California will be zero net energy by 2030

1 CPUC, ffifflJ h •Ofz*// isffjB,
2 http://www.cpuc.ca.gov/PUC/energy/Energy+Efficiency/EE+Workshops/.
3

Ibid, Table of Contents.

4 Ibid, 4.

(Sep 2008): http://www.californiaenergyefficiency.com/docs/EEStrategicPlan.pdf.
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-| Heating, Ventilation and Air Conditioning (HVAC) will be transformed to ensure that its energy
!!J«fifflJ| (fflcT_| -Iffiff - ffifflJ® - ]□ i -J

0 All eligible low-income customers will be given the opportunity to participate in the low income energy 
efficiency program by 2020.

■f |c?-J4fflHffllJ II -• P ffiffifflHffll-MJ !IJ II -n I 11 |J ®J -M H ®t |!! -1 «IJ It t t ®®ffl!l-JTI® | • b |j-®tj Ifflfi
technologies, services and even philosophies in program design are required. Stretching beyond the 
scope and participation of the existing ratepayer-supported utility programs, achieving the goals in the 
Strategic Plan requires involvement of stakeholders outside of investor owned utilities (lOUs). While the 
Plan is a policy-oriented document that sets forth leadership and vision, the ZNE Action Plan is a way to 
operationalize the zero net energy goals of the Strategic Plan for the commercial sector. Not only does 
this document help the broader California community proceed step-by-step towards achieving the 
- i-iT njl -• bJ Jfflj*J 4J ®J VI |ffi1iJJQ|but it also provides meaningful engagement for stakeholders. This 
document focuses ffi®| ◄H b b-ij □ II -• |_ fflbJ | -Jj |ZNE goals for the commercial sector, new
construction (Goal 1) and existing buildings (Goal 2). Goal 3 (commercial lighting) has been incorporated 
in the 2010 Lighting Chapter (added to the Plan in September 2010). The Lighting Action Plan (available 
by end of 2010) will provide more detail, strategies and milestones for this crucial crosscutting resource.

(ffifflfi i -C ffik o ffi
Engaging industry leaders and influencers, as well as relevant agencies, stakeholders and utilities, is 
critical for successful implementation of the Plan. To make stakeholder participation in strategic planning 
activities meaningful and focused on achieving milestones, the ZNE Action Plan is designed to identify 
the key actions required to achieve Plan milestones, secure leaders for the steps to achieve these 
actions, and track and report on progress against the Plan. This roadmap is comparatively succinct and 
graphical in nature, in the hopes of facilitating comprehension and action by the broadest cross section of 
California players as possible. The ZNE Action Plan is based on a literature review, a series of public 
workshops (related to both new construction and existing buildings), ongoing outreach to key 
stakeholders (see Appendix G & H) and participation in both state and national commercial building 
efforts (see Appendix D).

ffiffl4flJ P-*l |ff)l |®-Wa The ZNE Action Plan is designed to achieve milestones identified in the Strategic 
Plan. However, with more than 30 milestones in the commercial sector recommended for implementation 
in 2010-2012 alone, actions must be prioritized. Moreover, given both the dynamic nature of the energy 
efficiency (EE) marketplace and concurrent efforts in other sectors, the ZNE Action Plan does not seek to 
launch all strategies identified in the Plan by 2010, nor does it provide a highly detailed plan for the entire 
near term (2010-2012) implementation. Instead, the ZNE Action Plan focuses on priority strategies 
needing immediate attention, and an overview of activities to be launched in 2011 and 2012. These 
priority strategies were defined and vetted through workshops with the broader stakeholder community.

fi !$+-*- ffl!! Continued work with the broader stakeholder community is the core focus of this
action plan, including manufacturers, contractors, local governments and others. Ongoing coordination is 
essential to track progress, develop accountability and acknowledge success, as well as generally 
provide high-level coordination to accelerate progress. The initial approach to the ZNE Action Plan 
includes identifying champions for each milestone. Via an initial set of workshops (existing buildings, new 
construction and the joint action plan for both), industry leaders were identified to take on responsibility for 
the achievement of Strategic Plan goals. Champions include people from relevant state agencies, 
buildings industry, utilities, and a wide range of trade groups and nonprofit organizations. Many of the 
champions who have volunteered are already working on some aspect of the action plan in their 
professional work. In the near-term, the CPUC will serve as a central organizational point for Plan 
champions, providing both online (www.Enage360.com) and offline facilitation of the CN-1 cf ffl® network,
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OA^ | J1 © W .Etpclencf

as well as tracking progress towards milestones. Regular updates will be provided on actions and 
progress indicators via www.Engage360.com. Additional champions from the broader marketplace will be 
essential to truly institutionalize the Plan in the fabric of the state.

ffiLIt  fflFor each strategy discussed in this action plan, activities were ordered in a step-wise
approach to achieve milestones. While this document serves to create a broadly distributed and easy-to- 
understand approach to the ZNE Action Plan, additional project management tools are employed to (a) 
identify groups already working on key issues related to the ZNE Action Plan, (b) identify likely 
organizations and individuals who would be able to help deliver a milestone, (c) identify champions who 
can take responsibility for specific tasks, (d) estimate time to achieve a specific action and (e) record any 
progress.

he

the

__
I 2012'I
h«mmuTmm..i

| 2010 I

0 10 20 30 40 50 60 70 80 90 100

ffifflfi|-1fff«QHiffifffi*fflcT D- OUtoMt-1 ffief!!ffl| ffi
/ • !J O H , a joint project of the Urban Land Institute and

PricewaterhouseCoopers, characterizes the commercial buildings market as follows:
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?ffiffiJ IHiH H o M 1 
commercial real est

|I !i:
b >uffe 3 U Its

more than 40 percei
l !......... ,

thepr ?;Se
fi-

To date, California has more zero net energy buildings (residential and commercial) than any other state 
in the nation (see Appendix E for details). When reviewing this action plan, it is important to consider the 
impact of the global recession (2008A2010) on commercial buildings. The market for commercial 
buildings is in a substantial decline, which will likely continue for several years. This decline will 
significantly impact development of new projects, as vacancy rates in commercial properties are high and 
lending is tight. Construction of public buildings has already slowed and will likely continue to lag, as 
government entities tighten budgets and passage of school bonds may prove difficult. For existing 
buildings, there will be financial difficulties, but also some opportunities as tenants try to maximize the 
value of rental dollars and owners look for ways to cut buildings expenses, including the use of energy 
efficiency. However, with financing and cash both in short supply, the drop in building values may make 
owners reluctant to invest in their buildings.

Still, with the advent of the Strategic Plan, utility programs have new features that support achieving zero 
energy commercial buildings. UflD-rf'G_ PJ| j!! | cf-j$ |-| jfflDj + Mpcf |j|JcfJ{i 
energy use (leading to zero energy buildings) and private efforts (including from the architectural, 
engineering and green building communities) are targeted to fundamentally change energy-use aspects 
of the built environment. With this unprecedented multi-party effort focused on zero energy buildings, 
California is on the path to transform how buildings are designed, constructed and operated.

H <+^cf MfitW!! I

ffi
| | |f«0J J ••ffiJ fficfo • ffi
ffi | JVS’®1 -1 1 California could consider moving beyond quarterly cycles in the private sector, as
well as the 3-year policy cycles, in order to create the next generation of buildings that will move

p I tf_|! "#IK»on.
ffi| ffiJ I®-1 | II Jffl®D TThe market includes a wide variety of building owners with divergent perspectives, 
as well as thousands of manufacturers, services providers and building occupants. Any effort to change 
the commercial buildings sector must leverage market leaders where change is most possible, while 
also changing market perceptions. Target markets should be identified as a focus for the next few 
years. See Appendix C for suggested markets for early adoption.

□ | -1 | -fi | $ - |$d*Financial mechanisms that reward, or at least support, depth of energy savings 
need to be developed, including a cost-effective assembly of best practices in ZNE retrofits. These ZNE 
best practices must document lessons learned, as well as identify payback periods and provide 
linkages across multiple program efforts.

■f || !!J®Lnffl I I IT There is need for a broadly representative group, including a range of public 
and private sector volunteers, to help coordinate efforts to advance the action plan. Achieving ZNE 
goals is a complex process requiring actions related to code development, design tool improvements 
and financial mechanisms. California must create ways to facilitate long-term commitments to the 
Strategic Plan effort from both public and private institutions.

5 Miller, J.Dffiff!J/!!-!!/ »/J D H Jo*lffi i?!J jfiSJl (Oct 2009): 1. http://www.uli.org/ResearchAndPublications/EmergingTrends.
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ffiffifflJ I®1—ffl®-® fflcffTIDCzin order to advance fflJ h® cf !_□*? £3 H |c?ffl®ffl | _-f| cTalnd successfully

create demand forZNE buildings^ the ZNE Action Plan must track and report on progress. Ongoing 
stakeholder engagement will benefit from visible demonstrations of success and how the strategies and 
milestones are working both independently and collectively to achieve Plan goals.

ffiffiOl JT ffl I □- •'-••I ZNE will be helped by the development and
market diffusion of new technologies (e.g. LEDs, hybrid lighting, heat pumps, integrated multi-stage 
units, solar-thin film). The marketplace needs to supply these innovations s and consumers must begin 
to demand these new products instead of old technologies.

Page 6Overview

129

SB GT&S 0717979



Bill Powers Testimony

PA Enpray Efficiency 
Un Strategic Plan •

fl |ffh$- ->$ ffi
The Zero Net Energy Action Plan includes:

1 SIrl±t+!!It «ffAn overview of the strategy and why it is important to focus on these activities now.

1 fflJ | --1 | ffA graphical depiction of milestone progress, based on percent
complete in the action plan.

1 ◄! !!| identifies the milestones to achieve the strategy and has specific activities,
is time bound and is aligned with champions in the industry.

1 ff|J !l|J!! !S»0|-1 J») f «*®r h ^Additional actions that were identified via stakeholders as
potential strategies/milestones to include in an update to the Strategic Plan.

‘ll-Hffiffll-Lffi-H-rlt JHfflj
ffiffHh«-D cT iJtfj_ w IH«-J 1|- Po |M«J cf_ p- 10-Pffl TH Jn (construction will
increasingly embrace zero net energy performance (including clean and distributed generation), reaching

hpo urn.1

Tp - hlpW$ftiT ^ffifflJ|Tfiffiin f(t« -ffi
□ Iffr-1-^ f(iJ-ft!!5fllin-L| ffi xf(io• ±»fl-L|ffiXJ ffi-ti-ffi
- ffnx| ffi xf(i • x».flx|ffjn/3ffifflfffiT fffi!!-fflXJ | fffitffi

♦HTi
Energy codes are a key policy strategy included in the Strategic Plan to reach zero net energy buildings. 
To achieve 100 percent zero net energy new construction buildings by 2030, building energy codes need 
to be a driving policy instrument and ultimately the mechanism by which zero net energy is broadly 
achieved. No incentive or market-based program can achieve the market penetration routinely achieved 
by codes. The progressive pathDO |- |ffl cffflJ $-V _|01 I G |-p<NlJ 1*$ G-pfflpp-lJ j<|fflG pp®1|
indicate to the market how codes will advance over the next few years. It is critical to begin to enable 
these future codes now, given the time-intensive process > and the far-reaching impact > of the 3-year 
cycles to update codes and standards.
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OA^ | J1 © W .Etpclencf

JHf c? 6fi
i...... i T ..!...... i.......r ■ r T" r k

fi i k

►
i
§ 10 20 30 40 SO 80 70 80 90 100

Profits ty - 4)

While voluntary tiers are established (1 -1 -1), approximately 17 percent of the action needed to reach the 
ffD3l !fll|l | CM-term (2010-2012) milestones to integrate T24 and AB 32 (1-1-2) are complete. For context, 
here are a few accomplishments on the path to ZNE codes and standards by 2030:

&!! tfl-L J |- HlffThe California Building Standards Commission recently approved and enacted &!! H1- J |- Hi, 
updating the 2008 Title 24 (T24) codes, with consensus and adoption from the Department of Housing 
and Community Development, Division of the State Architect, Office of Statewide Health Planning and 
Development and the California Energy Commission (CEC). &!! H1- J |- Hi incorporates three levels of 
energy efficiency: a basic level (Title 24), 15 percent over T24 and 30 percent over T24. Cities and 
counties may adopt one of the three levels as part of their local codes process.7 These tiers of codes 
can also be noted as reach codes.

H-ffiffl-1 | -•■Reach codes are voluntary and are adopted by cities and counties to signal where the 
market is headed. Several cities and counties are adopting reach codes that are more stringent than 
statewide standards (Title 24) through local ordinances. These local ordinances will provide lessons 
and best practices as we move toward progressive code implementation in the state. These cities 
include: Redwood City, Los Altos, Marin, San Rafael, Union City, Morgan Hill, Richmond, Palo Alto, 
Chula Vista, Santa Clara, San Jose, Sonoma, Hayward, and San Francisco.8

T

T T

ffi

"■""THB8 lfflffijTy j • ◄ :

i Complete?rT
Establish one.or two
tiered voluntary EE

CEC voluntary levels; Part 11 of Title 24 
(California Green Building Standards Code)

61ffm±l«lt MffiH t-rnH-H HH II !! tHCP CtHI t» PH Itl-HH-aPI « 1 HVP CtHH I P PHPia-PIHli I
ffht <Hen 1H teCted1! f he te HflfHf-Wl L|nni □ Cl| l n PE Piled as one-third complete in 2010, two-thirds in 2011 and 
three-thirds in 2012. These charts will be updated regularly on www.Engage360.com.

7 California Building Standards Commission, Jf fZ-fflf 0 • (Jan 2010):
http://www.documents.dgs.ca. gov/bsc/documents/2010/Draft-2010-CALGreenCode.pdf.

CEC, Zrffl -CV Cm/® -/E •* J / /y»/#;//'ppc ////«/ 1 fr-HU 0 -(last viewed Aug 2010):
http://www.energy.ca.gov/title24/2008standards/ordinances.

8
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San Diego is at risk of outages under heavy load

Huntington Beach units 3 & 4 

increase import capability to 

San Diego.

Load
4438 4882 4438 4882
3048 3048 3048 3048Total gen

Import capability 2100 2100 2450 2450
51485148Load can be served 5498 5498

Reserves available 710 266 1060 616
Reserve requirement 

Reserve margin
603 603 603 603

♦107 13457

§Conservation and demand response will provide additional margin.

irO California ISO
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Activating Huntington Beach units 3 & 4 also mitigates the 

Los Angeles area outage risk that arises under heavy load 

conditions.

• Without both SONGS units, the Los Angeles area is 

short approximately 240 MW.

• Huntington Beach units 3 & 4 add 450 MW, thus 

mitigating the shortage.

i
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These actions mitigate the outage risk.

• Return Huntington Beach 3 & 4 to service

• Accelerate Barre-Ellis transmission upgrade
• Accelerate completion of Sunrise and related outage planning
• Fully fund Flex Alerts and restart CPUC 20/20 program
• Fully utilize available demand response (e.g., as SCE air 

conditioner cycling)
• Seek additional military and public agency demand response
• Take longer-term steps to increase available demand response 

system-wide
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s« t:

While this white paper is the most recent evidence of Southern California Edison’s 
engagement in the energy storage space, the company’s interest spans several decades. In 
the late 1980s, ivested in a pair of energy storage projects. The first was a 200
megawatt (MW) pumped hydro facility christened the Eastwood Power Station, which 
has been operating since 1987 as part of the laps ck Hydro Project;’ During the
same period, SCE collaborated with the Electric Power Research Institute (EPRI) to bring 
about the first large-scale battery pilot targeting grid stability. A 10 MW, 4 hour (or 40 
MW-hour) lead acid battery was installed at SCE’s Chino substation, which operated 
intermittently from 1988 to 1996.6 The project proved to be a useful source of data, 
especially concerning the numerous technical challenges associated with operating over 
8,000 cells in 56,000 total square feet ofwarehouse.' The legacy of the Chino battery 
continues to emerge in today’s literature, serving most recently and with some 
interpretive flexibility as a model for analyses performed by storage industry advocates.8 
In the early-1990s, ctric Vehicle Test Center (EVTC) began validating battery
technologies for both automobile and stationary uses. To date, the center has shepherded
an all-electric fleet of nickel metal hydride battery.powered vehicles over 19 million
miles, while also testing diverse advanced battery modules in a laboratory recognized 
with a presidential visit from Barack Obama in March 2009.9

In accordance with its historical leadership in the technical arena, SCE launched a 
dedicated energy storage strategic planning effort in January 2010. A variety of drivers 
brought about this endeavor. First, advances in science and manufacturing compelled a 
revisiting of technologies previously confined to research and development activities. 
Second, federal stimulus funds targeted the “green tech” sector through 2009’s American 
Recovery and Reinvestment Act, totaling $620 million explicitly for energy storage 
projects with a further S3.5 billion in related smart grid investment.10 Other nationwide 
events also addressed storage, including attention from the Federal Energy Regulatory 
Commission11 a igress.12 Third, California regulatory and legislative bodies have 
expressed interest in encouraging the nascent industry.1’ Finally, increasing mandates for 
renewable energy focused attention on potential intcnnittency and grid stability issues, 
where storage may provide potential solutions. All told, the time was right for SCE to 
strategically reassess energy storage.

Others in the industry also formed similar conclusions about the need to re-examine 
energy storage. In the next section, this paper reviews three notable efforts in more detail.

Sec http Cwuww. see, coni fPoweyatidEnvmrtrtPeiiifPowerGe.fieratiofrtBi.gCreekFivdrof
6 See Chino Battery Energy’ Storage Power Plant: First Year of Operation, EPRI TR-101786, Dec. 1992 at 
http mmV-epri.com -portal'serveT.pt?Abstract id-TR- tO [786
' Ibid, see pps. S-4 through S-5
8 See the California Energy Storage Alliance June 2010 white paper comparing storage to a gas-fired peaker at
http:wAwvw.stoyagealliatice.orewreseitfai.ions/CESA Peaker vs Storage 2010-06- 16.pdf
As an additional historical footnote, members of the Chino EPRI-SCE project team went on to found the national Energy Storage 
Association (ESA).
9 See http; wvww.see.com-Feature'Obama-FV-Tech-Center.htm and h fipwwvww. see, cotp f?Rnveran dFn vironm entTWiV-hackgroiipdriii format, ion-tc.him
10 See http:--www.energv.gov-'recovery-'smartgrid.htm
51 See FERC Energy Storage Request for Comments at http:;www.ferc.gov-roediafheadlines;20I0-'2010--2-'Q6--14~10--notice.pdf
52 See Storage Technology of Renewable and Green Energy (STORAGE) Act at http:Cyuvdern.senaie.govrifflo-mediartlocMtorage.pdf
53 See California Senate Bill 2514 at http:Cwww.leginfo.ca.gov.-pixb.-'09- iOTilEasrrt.-'ab 2501 -2550-ab 2514 bill 20100929 chaptered.pdf
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Thoroughly reviewing all the relevant literature recently published on energy storage 
would require a lengthy paper unto itself However, SCE’s team found three studies of 
particular interest based on their respective approaches, results, and frequent industry 
references. While SCE independently arrived at its application-based methodology and 
associated conclusions, a comparison with these reports provides readers with useful 
context and background on how others in the industry are thinking about storage.

*«v *«v *«v

Seventeen discrete uses of energy storage (labeled as applications) were defined and 
described in the Sandia report. Respective benefits were also calculated at a high level 
and quoted in dollars per kilowatt. The applications were not mapped to particular 
technologies, rendering precise benefit-cost analysis infeasible. Instead, the authors 
highlighted relevant technological considerations. Paired applications formed the 
proposed synergies, but these were not grouped into larger “bundles” of benefits. Unless 
explicitly detailed by the application (e.g., end-use), potential synergies also were not 
associated with a specific physical location on the electric value chain.

Sandia’s investigation thus concludes by creating financially attractive 
propositions” using pairings of generic benefits. However, this falls short of a full 
benefit-cost evaluation which would incorporate more specific technology and project 
parameters. Each discrete benefit may be used to provide high level cost targets, without 
further understanding the constraints set by a project’s technological costs and physical 
location. In SCE’s opinion, however, such valuations are narrowly applicable in real 
world situations.

'value

frr frr frr

! 1 liver. Jim & Coreys Garth; Sandia National Laboratories, Energy Storage for (he Electricity Grid: Benefits and Market Potential 
Assessment Guide. SAND20I0-0815, February 2010 
n ibid, see 'fable 37, pp. 121

California Fneray Commission and KI2VIA., Inc.. Research Evah.tati.on of Wind Generation. Solar Generation. and Storage Impact 
on the California Grid, CMC PIHR Final Project Report, CiiC-500-2010-010, June 2010
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renewable energy. The project further measured the effects of renewable variability on 
system operation, and then ascertained how energy storage and changes in energy 
dispatch strategics could improve grid performance. The white paper, therefore, was not 
intended to provide a holistic assessment of storage, and instead modeled the specific 
operational impacts associated with pre-defined renewable penetration scenarios.

Major paper conclusions include:

ffi

ffi 2 additional

ffi re effective 
pently, 30-

ffi dated with 
I duty.

In summary, this report provides an analysis of renewable resource impacts on
California’s grid operations .. particularly the changes in ramping and regulation
requirements ..and offers storage as a promising mitigation option. While insinuating
that storage could be the most cost-effective solution for renewables integration, the 
authors do not thoroughly demonstrate this through full benefit-cost modeling. 
Additionally, the analysis is by design bounded in scope and therefore lacks the breadth 
of potential operational uses necessary to fully evaluate energy storage applications, even 
those addressing renewable intermittency, across the electric value chain.

* * *

In late 
technolo
solutions for renewables integration issues, specifically those caused by excess wind in 
the Electric Reliability Council of Texas region. In contrast, EPRI approached
its assessment through the lens of market-based analyses on four broad storage 
technology options: I) Compressed Air Energy Storage (CAES), 2) Liquid Air Energy
Stora ! , i Ilk batteries, an<: i :■ tributed batteries.

published a report valuing specific energy storage projects and 
.... the CEC white paper, it focused on storage’s potential to provide

1 electric Power Reseat'd] Institute. Economic and Greenhouse Gas Emission Assessment of i "tiiizing Energy Storage Systems in
ERGOT, 1017824, Technical Update: November 2009 '
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dioxide emissions (e.g., CAES and LAES make combustion turbines more efficient, and 
batteries are charged by electricity with off-peak portfolio emissions).

Three high level conclusions emerged from the study. First, the second generation CAES 
system provided attractive investor rates of return. Second, distributed batteries were the 
only storage options which provided higher societal benefits than costs, but high capital 
costs kept rates of return low. Finally, considering Texas’ resource portfolio and 
efficiencies lost during the charge-discharge cycle, all storage devices led to slight 
increases in CO2 emissions.

Unlike SCE’s approach, EPRI’s analysis evaluated energy storage from a technology- 
driven perspective. Its focus on hypothetical projects in defined locations on the electric 
system and resulting benefit-cost comparisons also provided noteworthy private return 
and societal benefit estimates. These assessments, however, failed to account for other 
potential operational uses and associated value streams (such as avoided T&D cost for 
distributed batteries) which might accrue to similar applications.

While this literature review does not delve into the intricate modeling and analysis 
assumptions of each report, higher level commentaries on others’ methodology and 
conclusions illuminate SCE’s methodology in relative terms:

ffi

ffi

ffi

Now that the industry and analytical background have been introduced, readers arc 
positioned to better conceptualize SCE’s valuation methodology.

15
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ration methodology consisting of
four distinct steps (Figure 1):

1. We first identified the discrete operational uses where storage could theoretically 
be deployed across the electric value chain. Each of these uses independently 
derived value, providing a potential benefit stream.

2. These operational uses were used as “building blocks” by which we developed 
specific and practical applications. An application/ was defined as a practical 
combination of potential operational uses of energy storage across the value chain 
as a function of both physical location and operating profile. Twelve 
representative applications were developed, each of which prescribed individual 
requirements and preferences.

3. Using these requirements and preferences, we matched each application with 
“best fit” technology options. Developing an understanding of the various 
technology options, including their capabilities, cost projections, and commercial 
availability timelines was also a necessary task during this phase.

4. We assessed the resultant application-technology pairs from feasibility and 
economic perspectives, developing a high-level assessment of each.

Figure

l> 1: P2: I>3: l’4:

rA

This methodology has the additional benefit of firmly reflecting SCE's core 
competencies, which include a deep understanding of electric systems and markets, as 
well as visibility to the entire grid from central generation to end user. The remainder of 
this report will expand in detail on these steps, eventually providing strategic conclusions 
and recorn m endation s.

16
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Stc il Uses

A major task of the SCE energy storage effort was to comprehensively identify the 
operational uses energy storage could potentially fill. An operational me is a discrete 
single me for storage that can independently derive value. These were not based on 
technological capabilities, but rather all the different functions energy storage (regardless 
of the technology utilized) might serve on the electric grid from central generation to end 
user. Once an exhaustive list of operational uses was created, they were bundled into 
practical applications through a process described later in this report.

In an attempt to populate an exhaustive list of operational uses, it was necessary to 
determine!

ffi what “fills the need” now (e.g., current solutions) 
a clear definition of the use 
potential issues with current solutions
technical specifications of operational uses (e.g., high/low capacity and/or energy 
requirements)
the time frame (duration) of charge/discharge periods required (e.g., seconds, 
minutes, hours)
the length of time the solution will be needed (e.g., one season, two years, 
permanently)
market considerations (e.g., CAISO regulations and/or product definition)

ffi
ffi
ffi

ffi

ffi

ffi

The chargc/dischargc characteristics or requirements of an energy storage device are the 
other key parameters in defining and understanding potential operational 
uses. “Discharge duration” defines the period during which a storage device must be able 
to provide energy and capacity to the electric system. On one end of the spectrum of 
energy/capacity requirements are dynamic response uses, such as “power quality” 
(voltage support) (#21) and “renewable output smoothing” (#10). Dynamic response 
applications require quick reactions to a system event or signal. These uses involve short- 
bursts of power to maintain system reliability and consistent operation. They are also

17
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more easily compared to quick-response generation, used for ancillary services, or 
transmission / distribution equipment such as capacitors. On the other end of the 
spectrum are operational uses associated with energy shifting. These can be compared to 
today's demand response and time-of-use tariff programs that either shape load to lower 
system peak or lower the need for generation resources like “peaking” natural gas 
combustion turbines. Even before the full storage applications (groupings of operational 
uses) are defined, the diversity of potential uses for energy storage is clear. For example, 
it is not practical to make economic or technical comparisons of a device providing 
intermittent resource output smoothit id a device providing distribution system
upgrade deferral (#17) in a meaningful way. This difficulty is a major driver for SCE's 
application-specific approach in which SCE sets up a framework to compare energy 
storage devices within a specific application.

POTENTIAL OPERATIONAL USES FOR STORAGE SYSTEMS
Grid location Minimum duration of output energy (continuous)

Medium (2 min - 1 hour)

(7) Provide spin / non-spin 
© Provide ramping

Short (< 2 min) Long (1 houp+p _

e Provide capacityGeneration

© "Firm" renewable output

© Shift energy© Provide frequency regulation services

Avoid dumD energy and/or 
minimum load issues

Provide black start 

® Provide in-basin generation

O

©
© Avoid congestion fees 

© Defer system upgrades

© Improve system reliability -----------

© Defer system upgrades

Transmission y-v Improve short-duration 
’W performance

© Provide system inertia 

© Improve power quality
...««•~ **■ «*

Distribution
@ Mitigate outages

© ...
@ Maintain power quality

©■ C.:

'v_ ; ■. 5 ■ .7 . .t . -

End user .

.____________
Dynamic response

A description of each operational use (within SCE’s context) is provided below.

1. Spin / non-spin
An energy storage device could provide spin / non-spin products in California 
Independent Service Operator (CAISO) markets. These “operation reserves” ancillary 
services require ten minute response time when called, either while already operating 
(spin) or ready for fast response (non-spin). The CAISO currently procures 7% (split 50
50 between spin and non spin) of any given hour’s load in operating reserves, with
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procurement requirements if they are provided by hydro resources, 
pation in these separate hourly-bid markets required two hours of 
iis is being altered to half an hour.

.s not currently a formal CAISO market product, initial research has 
nay be a potential service in the future, particularly to help with 
ition. Ramping would provide a longer duration (15-30 minute) 
ensure daily ramping capabilities match load profiles.
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to meet system ioaa at anotner time wtien it is needed.

rt without electric 
An energy storage 

use is difficult to 
y compensated for 
f many attributes 
ocurement.

ility. In SCE’s case,
■s Angeles basin. As
u u f !h of-•mt n. on cjifo

pwciix |JW1 IUU 1 ll-UCIO 111 tgWilWl

: power intermittently on a minute-to-minute 
.elds an array of photovoltaic panels from the 
array drops during that time. Once the cloud 
ction. Such minutc-to-minutc variability can 

nave negative etteets on tne system peg., transmission and distribution loading and 
voltage fluctuations, etc.). An energy storage device / system can react to PV output and 
respond instantaneously to drops in production by discharging its own energy. Similarly, 
it could soften the increase in energy production after a cloud passes over, by charging 
the device. Such “smoothing” of these short-duration fluctuations could lessen the
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potential operational challenges associated with integrating large amounts of intermittent, 
must-take renewable energy into the electric grid.

i

i

t

i

i
f
0

improving transmission system performance.

12. System inertia
System inertia is provided today by large, conventional generation resources. The 
“spinning mass” of these devices can provide large amounts of power to the grid 
instantaneously in the case of a system reliability event. While storage would not do this 
exactly, the power electronics associated with a device could be designed such that they 
simulate system inertia by quickly discharging power onto the grid, if and when required.

irred when transmitting 
these costs. Using an 
by transporting energy 

transmission line, would
.

15.
' improve the reliability of the transmission grid 
evice could replace a technology solution that 
, a Static VAR Compensator). As explained in 
m to provide one or more useful transmission

An
in
cui
use
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i—I s u « L > \.w a «

e
i

1
l

distribution level, the storage device would 
.tage. For example, if a distribution line had 
ty storage device downstream (on the load 
charge, customers could continue to have 
nate “tic” can also be maintained with the 
>t currently designed for islanded or isolated 
ergy storage device placed in key locations 
n customers could fill the need.

(PV) generation) are
Q ( ' P li a e ale r\ Ik n n 11 m

eievn Jiv-'iij vi|.jk5tt wc4iis tuiu ci w IIUIII U1V

system planning protocols state that 15% 
backflow on the distribution grid at any given time may be acceptable, further study is
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location.

level of power quality above and beyond what the 
order to meet this need, these customers often invest 
and energy storage systems. Many already have 
is such as batteries and flywheels to fill this need.

Each operational use provides a quantifiable value that can be used to perform further 
calculations. For each of the 22 benefits identified, Figure 3 summarizes the value 
metrics and continuing uncertainties (non-engineering related) that are associated with 
monetizing those potential benefit streams. For the purposes of further application 
analyses, many of the uncertainties had to be resolved through assumptions, which are 
described in further detail as part of Appendix A. The circumstances surrounding these 
operational uses will also vary by application.
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Energy Storage

Energy Storage Is Key To A More Efficient Grid
We are applying decades of know-how in energy storage to solve one of our industry’s most pressing challenges: 
storing intermittent renewable energy.

Advanced storage technology will play an important role in the smart grid. One day, strategically-positioned storage 
devices will give the grid new flexibility and resiliency. As a result, we and other utilities will be able to rely more on 
intermittently generated renewable power.

At our Electric Vehicle Technical Center — one of only twoll.S. Department of Energy (DOE)-approved energy 
storage technology test sites — we have many years of experience in energy-storage technology. Our research 
and testing in electric-vehicle batteries has expanded into testing for larger applications, like bulk storage in the 
electricity grid. Today, our researchers are testing grid-scale storage technologies at generation sites, in 
transmission hubs, at the distribution level, and at power delivery points.

Utility-Grade Lithium-Ion Batteries
In partnership with the DOE, we are testing the limits of large-scale lithium-ion batteries for storing intermittently- 
generated wind energy. The project, taking place in California’s Tehachapi wind resource area, stores wind energy 
in utility-scale battery systems. Our partners in the project are battery manufacturer A123 Systems, the California 
Independent System Operator Corporation, California State Polytechnic University - Pomona, and others.

We believe our work in energy storage will help identify storage systems that can work throughout the industry, and 
spur production to help bring down the cost for everyone.

FOR OVER 100 YEARS...LIFE. POWERED BY EDISON.

Copyright © 2011 Southern California Edison. All Rights Reserved

Find this article at:
//www.sce.com//PowerandEnvironment/smartg rid/energy-storage.htm
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Funded in part by the Energy Storage Systems Program of the U.S. 
Department Of Energy through National Energy Technology 
Laboratory

LoTc Gail lac, Naum Pinsky 

Southern California Edison
November 3,2010
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* Policy Challenges
- The challenge/opportunity

* Testing a Solution: Tehachapi Storage FVoject Overview
- Description of the project & objectives
- Operational uses
- Conceptual layout
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cy Initiatives
Highlighting potential areas for borage applications:
* High penetration of Solar and Wind generation

- Executive order requiring 33% of generated electricity to come from 

renewable sources by 2020
* Zero Net Energy (ZNE) residential construction standard

- “ ZNE home” Title 24 in 2020
* Rug-in Electric Vehicle (REV)

- Up to 54,000 PB/S by 2012 &1 Million by 2020
* Ffenewable Portfolio Standard (RPS>)

- Distributed FV(1-2 MWFVrooftop): Up to 250 MWof SCE-owned solar 

photovoltaic capacity and up to 250 MW owned and maintained by 

Independent Power Producers (IPR)
- California Solar Initiative (C3) - 3,000 MW of customer-side solar photovoltaic 

capacity by 2017
* SJEs Energy Efficiency Goals

- Load Control: 1000 MW of Demand Response (DR) by 2017.
- Conservation: Forecasted 10% of energy consumption reduction using in- 

home display.
i
o(S>a s

I 3;Jo m
H \ P a>

V)3 at.
3uo

I O
■5So

-J
© Copyright 2010, Southern California Edison00

o
IO
IO


