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A Case Study

How an industry came together to identify challenges,
organize, and collaborate to overcome barriers and
begin making progress towards meeting California’s
energy efficiency and Zero Net Energy (ZNE) goals.

e Opportunities

e Challenges

e Strategies and Solutions

e Accomplishments / Success Factors

et
O  Transforming the Market
e What We've Learned
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Advanced Lighting Controls (ALC)
OPPORTUNITIES

» Save Megawatts of Wasted Energy

» Make significant progress towards Zero Net
Energy (ZNE) at reasonable cost

» Increase business activity for contractors
» Create jobs for skilled electricians
» Many more jobs via multiplier effect

» Boost U.S. manufacturing activity, revenue,
and employment




Lighting: 33 - 41% of Existing
Facility Electrical Energy

Electrical Energy Costs in Non-residential Buildings
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Approximately 3/4 of Lighting
Load is Non-Residential

Lighting Percentage of Sector Electricity
Consumption
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An Enormous Opportunity
To Save Energy By Retrofitting

Approximately 8.5 billion sg. feet of existing indoor
non-residential facility space in California

Lamp efficiency is improving

Controls are the biggest opportunity to save energy

Vast majority of facility space does not have
comprehensive advanced lighting control systems

Retrofitting, with systems that work, is key




The Indoor Opportunity

OId&'Lighting System Advanced Lighting System

1.1 watts per square foot 0.5 watts per square foot

» 55% Energy Load Reduction




And the Outdoor Opportunity




Example: Outdoors
Pre-Retrofit: 1775W Metal Halide

e Average 205 W per fixture / 898 kWh per year per fixture
e 10,250 W for lot with 50 fixtures / 44,895 kWh per year



Post-Retrofit (Low Mode)
Bi-level Smart, LED Fixtures

e Average 42 W per fixture / 182 kWh per year per fixture
e 2,075 W for a lot with 50 fixtures / 9,090 kWh per year (LM)
e 55-70% Energy Savings (Depending on Traffic and Usage)

-
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BARRIERS and CHALLENGES
to Broad ALC Adoption

technical systems haven’t generally
meet their considerable energy saving
potential for many reasons, including:

Lack of Contractor Experience
— Over-bid projects

R — Unfamiliar technology
o — Poor installations and
performance

o — Call-backs and customer

complaints




Systems Not Properly Installed

— Systems not
commissioned or
calibrated

— System overrides by
customers because
of problems

— Considered “bad”
technology




Installation Instructions
That Don’t Work

e Manufacturers
Instructions are
overly complicated
— Installation

literature hard to
read and follow

— Little or no time to
learn on the job




Additional Challenges

Providing contractors with the motivation and
the tools to promote ALC via effective marketing
and sales campaigns

Obtaining utility and government incentives

Educating, training and motivating the
“Specifiers” (Architects, engineers, & designers)

Adequate, available, affordable project financing

Motivating property owners, and managers to
invest in the technology




CALCTP Has Created SOLUTIONS
Via Industry Partnership

Criteria for industry-wide partnership
e Recognition of the challenge

e Shared goals

e High standards

e Enthusiasm and resources

* |nclusiveness and broad participation
e Long term commitment




CALCTP Founding Members

- California Lighting Technology Center
(CLTC) at U.C. Davis

- Southern California Edison

- The National Electrical

Contractors Association
(NECA) and the IBEW




A Collaborative Effort

- CLTC/ CEC
- SCE
- IBEW

- NECA

- PG&E

- SDG&E
- SMUD

- CA Community Colleges

- Manufacturers




California Advanced Lighting Controls
Training Program (CALCTP) Mission

e Established to provide business marketing and
sales education, and technical training to select,
install, commission, and maintain lighting systems
for new and existing commercial, industrial and
institutional facilities that are:

— Energy-efficient and cost effective
— Installed and function correctly

—
O — Improve the quality of the lighting for
o facility occupants




Comprehensive Three Level
Training, Education & Certification

Addresses Promotion, Design, Quality, and
Performance Factors

e The PROJECT must be CALCTP certified
 Three certifications required

1. Contractor top management: Business Dev.

:fi.,-‘"
O 3. Electricians: Technical

2. Middle management: ALC Systems
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1. CALCTP Rigorous Technical
Training and Certification

For state certified general electricians
Builds on existing state certification regulations

U.C. Davis CLTC reviewed and updated technical
curriculum

Over 60 hours of training
12 hours pre-requisite reading
10 hours of lecture

40 hours of hands-on lab exercises and
commissioning

Demanding exams, third party oversight
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2. CALCTP Business Development

Seminars

For licensed C-10 electrical contractors (the

employers)
e Builds on existing state licensing regulations

 New construction is way down; retrofitting is the big
countercyclical opportunity for contractors

e Full day class

* One element in utility recognized CALCTP
contractor and project certification

Marketing

Sales

Public Relations
Project Development
Finance




3. CALCTP Systems Training for
Middle Managers

e For C-10 contractor staff
e 12 hours of pre-requisite reading
e 10 hours of lecture

e First line of defense to review designs and
specifications that may be inadequate

contractor certification

O  Second Element of training required for




The Critical Role of Certification

e Standardizes entry level qualifications
e Based on secured exams
e Assures technical competence

 Ongoing assured competence through continuing
education requirement

e Empowers consumers to differentiate contractors
based on credentials recognized by utilities

e Accelerates adoption and market transformation




Plus Sales Training

Not part of certification requirement
Funded by Tom Steyer’s TomKat Foundation

50 hours of immersion training to sell
sustainable energy projects

For unemployed or underemployed sales
professionals

Sacramento, Los Angeles, Alameda County,
Orange County, San Jose, San Diego




Statewide Partnership Reflected in
CALCTP Training Coverage

e Training held at 6 California Community

College Advanced Transportation Technology
(ATTE) Campuses

e Also at 21 California Electrical Training Centers
e Supported by 9 California WIB Partners
e Open to all non-union and union state

O certified general electricians




CALCTP is Recognized
and Funded By

U.S. Department of Labor
State of California Employment Training Panel
Investor-owned utilities (I0Us)

California State Labor Management Cooperation
Committee (NECA - IBEW)

California Energy Commission Clean Energy
Workforce Training Program (CEWTP)

TomKat Charitable Foundation (Sales Training)




Training, Education & Certification
of Contractors and Electricians

e QOver 1,000 electricians trained & certified

e More than 150 contractors have completed
at least one of the two requirements

e CALCTP certified contractors and electricians
have completed ALC projects around
California with very positive performance,
and customer satisfaction outcomes

O




Resulting Performance Begins
Transformation of Market

= v Systems are installed correctly the first time
 Technology & controls strategy understood
J Inadequate designs/specs rejected
J Able to correct component issues on site
J Able to commission system and train users

v’ Utility incentive program under development

Considering a kicker for those installed

[ |
O (Standard custom incentive for controls,
o in CALCTP certified projects




Other Advantages

* Building emerging technology training on
foundation of existing skilled workers

— Training is minimal and much lower cost

 Knowledgeable contractors promote and sell
advanced control systems

— Reach many businesses (and some homes) that
have historically not participated in utility incentive

O programs
* |ncreased economic activity, in addition to
< ) job opportunities for electricians |




The Importance of Marketing

CALCTP Brochure for
Contractors
and
Electricians




| N California Advanced Lighting
C T P Controls Training Program

Connect to Greater Opportunities with

IMPORTANT TRAINING % 9
AND CERTIFICATION

in Advanced
Lighting Controls
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"PDE s a CALCTP cerlified
contractar The cerlification and
resourees availaile through CALCTP
give PDE an additional fevel of
credibility when we are educating
our clants an energy efficiency
projects POES CALETP centificstion
brepares our grganization fo capfura
additional "green” projects”

=Sheley Keftner Chipf Executive Officer,
PDE Total Ensrgy Solution:

Get CALCTP Certified.
Get a Competitive Edge.

When propely installed, advanced lighting controls can reduce
lighting energy use by 40-80 percent—improving enargy effi-
choncy and saving money, That's why demand is growing for
contractors and electricians with the experence, sxperfize, and
confidkence to complate advanced lighting contrals projects in
comimercial bulidings.

Be ready te meat the demand by registering foe the Californla
Advanced Lighting Controls Tralning Program (CALCTP),

CALCTP educates and certifies liconsad C-10 electrical contrac-
tors and trains state-ceriified general electriclans n the proper
design, installation, and commissioning of advanced fighting
control systems,

Nominal cost-Some Califomia training |s supported by lederal
and state grants

Conventent focatlons—Offered at nearty 30 Internstional
Bratherhood of Elsctrical Warkers and Mational Electrical
Contractors Associaticn Jont Apprenticeship-and Training
Committes centers and Community College Advanced
Transportation Technology Educalion campuses thimughout
Callfornia

Frexibio schediling — Courses you want, when you want them
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CALCTP Specs Are Here and So Are
the Opportunities

Mome municipal, federal, and private prdects anoe calling for
CALCTP job specs. CALCTP certification shows you have the
know-how o compete for—and win—these profects

Become CALCTP certified and be eligiblo to install the eneroy
efficiency measures that customerns want,

Three Steps to Becoming CALCTP Certified

Tep Management: CALCTP Business Develogment Seminars
Compietion —Cne-day, B-hour session for owners and tog-level
exocubives. Focuses on marketing, sabes, finance, and creating an
advanced llahting contrals brand Tor your compony,

Mid Management; CALCTP Systems Course Completion and
Certiffcation —10-howr course for contractor staff who do not
hold & curment state certification. Systems Course i needoed for
contractor curtificatban.

Certiffed Efectricians: CALCTP Technical Course Completion

and Cartification—50-hour course for state-certifisd genamat
electricians and afl suparvisory stalf who hedd a current cortifica-
tion. Combines classroom kecture with interactive and hands-on
components, including group discussions, device demonstrations,
calcudalion exmcises, and labordtory installations,

Make the Connectionto a
Successful Future!

Learn more about CALCTP courses, locations,
and schedules at www.calctp.org,

SCALCTR has taught me how o
propenly install advancea fghting
contrais: With this knowiedoe, M8
Herzog Electnc s mare confidant
brdling and winning-advanced lghting
controfs jabs. Certiffcalfon was critical
to my company winning and installiing
a Lutron 05 systemn at Brookffeld
Properties Landmark Square buliding.”

—Mike Goodwin, Project Mansger,
M.B. Herzog Electric
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.Q:' California Advanced Lighting
T Controls Training Program

Increase Your Visibility, Boost Your Success

All CALCTP cartified contractors and electriclans ar foatured in
an online directory that is the go-to source for advanced lighting
controls referrals,

CALCTP Partners
Southern California Edison
University of Cafifarnia, Davis—Califomia Lighting Technalogy Center

Cabfornia State Labor Management Cooparation Committee
for the [nternational Brotherhood of Electrical Workers and the

Matlonal Electrical Manufacturers Association
Cahfarnia Energy Commission

San Diego Gas and Eleciric

Sacramento Municipal Litility Enstrict

Pacific Gas and Elactric

Cabfarnia Community Colleige Systam

CALCTP Funders

U.S. Depariment of Labor

Statw of California Employmont Training Paned
Investor-Cwned Utilities

Cablarnia State Labor Management Coopéeation Committee
Tamat Charitable Feundation

Calfarnia Energy Commission Claan Energy Workforee
Tralniig Program

CALCTP recesnd 4 3% milton grant swarded undes Bhe Amierican Bncowry and Bementmenl Act of 005 Erergy Thiling and
Partrershin Gammi, i irgaenmanted by 17 US Diguatmant of Liatars EFpiymment s Tramag Ademrideation, Dne hurdeed peront
o s T PLINOS e LS00 1) SIESOIT 1T DIgram.

CALCTE m iy epadl opgsnrTumily prrogram, Auslfary ads and services s availalie uoon reguset 10 Ecfvoduall with @sabilfe
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The Importance of Marketing

CALCTP Brochure for
Prospects, Customers
and Specifiers




CAL&TP

Maximizing Energy Efficiency,
Sustainability, and Return
on Investment

CALCTP—the California Advanced Lighting
Controls Training Program—helps property owners,
managers, architects, engineers, designers, and
builders save energy and maney by optimizing

the operation and efficiency of adwvanced lighting
controls equipment and systems. CALCTP certifi-
cation Is the key to realizing the highest return on

your sustainable energy investment.
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CAL ) TP California Advanced Lighting Controls Training Program

What Is CALCTP?

CALCTR iz a stitewlds nonprolil, public/private parinership
infliative to Increase the offectivenass, efficiency, cofme-
niance, and wse of kghting contros in commercial, industrial,
and instiuthonal tactithes, CALCTP educates, tralns, and certi-
s C0 |icensad ptectrical contractons antl state-cerlifisd
peneral electricians in the propar installation, calibration,
programming, commizssioning, and maintenancs of advanced
Mghting controts systems. Advanced Iighting controls
syklems Includs devices such 4 dimmiors occupancy
sapsors, pholo=sensoes alectronis baliasts, and high-alfi=
clency larmps and fintures, as wall 35 communical kbn-hased
controd eguipmant.

Why Do 'We Meed CALCTP?

Advanced lighting controds systerns aro sophisticated
and cormplex

Unfartunatafy, in tha past. many advanced lighting controls
were not correctly installed and did not achisve the expatiad
energy savings CALCTP IS correcting that weakness with
rigorous comprehansive training and certfication that ablows
youl Lo identidy the contracions and alectricians who will da
the work proparty and dellver &n advanced lighting contmls
systmm that will perfarm optimally,

Califarmia owrrently has 9 billion square fest of commecias,
Inddustrial, and instituthonal space - Advanced lighting controls
Presant an endrmous opportunity b Imerove anangy
efficiency and sae billlons of dollars in @hiengy costs. Your
faciity could benafil substantially from s advanced lghting
contrats systam, Look for CALCTP certifed confractors and
elactricians, They have the training and espertise to provide
you with an savanced lighting controls system that produces
vai—the funcionality, comieniance; and returm on nvast-
manl you dasare

CALCTH recein 4 55 rrfion gramt auangied e the Arisncady Recomsry snd Sl sfmend Acf of JO06 Sy Travming s Parinersiis Granfs, an immismeihid by

Who Is CALCTP?

CALCTF 15 & nongralit collsborative eficet of the
folkowing organizthons:

= University of Calfiomnia-Davis

Calitfornia Lighting Technology Centar

» Sowthiesn Californis Edison

= Califoriia Energy Commission

« Callformia Community Coliege Systern

« Lan Diego Gas amd Eleciric

« 1 Lighting and Control Miantattuners

« Calilarmla Siate Labos Managamant Coaperatian Cammiitos

« Paciflc Gas and Electric
= Sacramento Municipal Uity Déstrict
= Mational Efectrical Manufacturers Association

CALCTF:s lunded by
= 115 Depariment of Labor
« Etate of California Employment Training Panasl
« Investor-Crned UiLites

« Calfarnia Siate Labos Management Cooperation Commities

« TomMat Chatitable Foumdathen
= Calfomia Energy Commission Clean Energy Workiorce
Tratilrg Program

How Is CALCTP Addressing the
Challenge and Potential of Advanced

Lighting Cantrols?

Al the progeam's cofs 15 rigorous, comprehensivie courss
devaloped by tha Unhversity of Californta-Davis' California
Lignting Technology Center, Thi tralning regirmen s composed
of W0 haoers 'of presaquisite study material, followed by W0 hours
af lecture, pits 40 hours of hands-on s work, Each lecture i
Iolkaiad by & lab segment Wwhere participants apply what they
have learmned by mstaliing the devices on electrical [ah boands,
unear tha supervision of CALCTR cortified instructors. To be
cartified, all participants must pass every lab practicom, and 3
domanding willten gxikm

CALCTP partrier utllities, which serve mone than 90 percent
af the Caldlornia markel, strongly support the use of CALCTP
certified contractors and esacticians on all advanced lighting
controls projects.

it WS Denarrnend of Labor's Emyiibymentand Thiling Admenisration Goe hndnd perom i of fhe grand Sy ane wesd iy sunpor Bhe progeam,

Maora Informatlon Is avallable

on the CALCTP website at:
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The Importance of Marketing

The CALCTP
Website

WWW.CALCTP.org

—
<
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California Advanced Lighting
Controls Training Program

Find a Contractor Become Cartifiled Resources What Is CALCTPY

CALCTF SAVES ENERGY \ _,

ABOUT THE FIND A CALCTP- FAST FACTS
PROGRAM CERTIFIED

LCA projects

i:’[_) NTRA[‘T{]R an inyesument

in advanced
lighting controls
pays for isell
in as litthe as

Ll

BECOME A CALCTP-
CERTIFIED
ELECTRICIAN

@) ool 4 o v 53

o JT CARNETES AmvEnond Lightmhg Conttan TTeing rradiee

Thit ashile fussad 10 Dart By Hie Amedin Reresery 3o Amivaesiviaht A= e noss § Oepddtmant of
EAfes EMmryt T Waimng AN Sl fer Sy Taewng Farmag s

CALCTP rezmsmrl § ¥, 007000 Qrant awaitss urder 1P Ame=unn REceeery Ui Beinvesiiesss Act of J009: Energy Traseng mo2 PRATETEND Granms
m nEwntal by e LS Depertment =T L30a" Ernplonmears e Tranmg ageeniyhman. |00 5T e gant fmd sre upes 15 mspe0nt T program
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What We’ve Learned

Draw industry stakeholder leaders together to
review the technologies, the market, the
opportunities, and the challenges

Keep meeting, reviewing and brainstorming until
an effective action plan consensus is established

Collaborate, cooperate and commit to a program
that will overcome the barriers to adoption

Be prepared for, and committed to, a consistent,
multifaceted, long term campaign




Conclusions

Technologies that work technically are just the
beginning
Understand the construction/retrofit industry

technical obstacles and what enables contractors and
trades people (the “Trade” category)

Create comprehensive high standards certified
training/education to address those issues

Keep costs down by utilizing skilled trades people who
require minimal training

Recognize, recommend, and then require the
technical certification




Conclusions

Understand the construction/retrofit industry
business obstacles and what motivates

contractors and trades people to adopt and
promote the technology

Provide business and work incentives that are
based on skill certification (not just equipment)
to drive the above

Train, educate and market to the “Specifiers”
(architects, designers & engineers)

Understand the adoption motivation of facility
owners, operators and managers
(the “Decision makers”)




Conclusions

Employ financial incentives to drive trade and
decision maker categories

Create consistent, long term, attractive, broadly
available financing programs

Market the above and sell to decision makers

Influence public/consumer opinion with public
relations and marketing

Each step in this process must be funded adequately,
consistently and for the long term because market
transformation absolutely requires it
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Conclusions

All the above creates the proof of concept platform,

and takes the first important steps in the process of

market transformation. Also prepares the market for
mass acceptance of energy action measures

Regulatory and legislative REQUIREMENTS must
follow and are ESSENTIAL to gain the comprehensive
adoption rates necessary to complete the process of
market transformation and achieve our ZNE goals.

(What would have been the adoption rate of
insulation, or double pane windows, without
building code requirements?)



Conclusions

 This blueprint is particularly applicable to trade
driven construction/retrofit market segments
(HVAC, building envelope, plumbing, etc.)

e The Plug-in Electric Vehicle Industry has adopted
the CALCTP format for infrastructure training and
certification. The industry-wide collaborative
program is the ELECTRIC VEHICLE
INFRASTRUCTURE TRAINING PROGRAM (EVITP)




Progress at Risk

Federal and state funding of the
California Advanced Lighting
Controls Training Program (CALCTP)
expires in March/April, 2012.

Thank You.

O



