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A Case Study

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

• Opportunities

• Challenges 

• Strategies and Solutions• Strategies and Solutions 

• Accomplishments / Success Factors

• Transforming the Marketa s o g t e a et

• What We’ve Learned
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Advanced Lighting Controls (ALC) 
OPPORTUNITIESOPPORTUNITIES 

Save Megawatts of Wasted Energyg gy

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

Increase business activity for contractors

Create jobs for skilled electriciansj

Many more jobs via multiplier effect

Boost U.S. manufacturing activity, revenue,Boost U.S. manufacturing activity, revenue, 
and employment
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Lighting: 33 ‐ 41% of Existing 
F ilit El t i l EFacility Electrical Energy
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Approximately 3/4 of Lighting 
d d lLoad is Non‐Residential
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Source: SDG&E



An Enormous Opportunity pp y
To Save Energy By Retrofitting

• Approximately 8.5 billion sq. feet of existing indoor 

non‐residential facility space in California

• Lamp efficiency is improving

• Controls are the biggest opportunity to save energy

V t j it f f ilit d t h• Vast majority of facility space does not have 
comprehensive advanced lighting control systems  

• Retrofitting, with systems that work, is keyRetrofitting, with systems that work, is key
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The Indoor Opportunity

Old Lighting System Advanced Lighting System

55% Energy Load Reduction

1.1 watts per square foot 0.5 watts per square foot

8

gy



And the Outdoor Opportunity
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Example: Outdoors
Pre Retrofit: 175WMetal HalidePre‐Retrofit: 175W Metal Halide 

• Average 205 W per fixture / 898 kWh per year per fixture
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Average 205 W per fixture  /  898 kWh per year per fixture 

• 10,250 W for lot with 50 fixtures  /  44,895 kWh per year



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

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



BARRIERS and CHALLENGES
d d ito Broad ALC Adoption

Sophisticated and complicated ALCSophisticated  and complicated ALC 
technical systems haven’t generally 
meet their considerable energy saving 

t ti l f i l dipotential for many reasons, including:

Lack of Contractor Experience
Over bid projects– Over‐bid projects

– Unfamiliar technology

– Poor installations andPoor installations and 
performance

– Call‐backs and customer 
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Systems Not Properly Installed

– Systems not 
commissioned or 
calibrated 

– System overrides by 
customers because 
of problems

– Considered “bad” 
technology 
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Installation Instructions 
That Don’t WorkThat Don t Work

• Manufacturers 
instructions are 
overly complicated
– Installation 
literature hard to 
read and follow

– Little or no time to 
learn on the job
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Additional Challenges

• Providing contractors with the motivation and 
th t l t t ALC i ff ti k tithe tools to promote ALC via effective marketing 
and sales campaigns

• Obtaining utility and government incentives• Obtaining utility and government incentives

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

• Adequate, available, affordable project financing

• Motivating property owners and managers to• Motivating property owners, and managers to 
invest in the technology
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CALCTP Has Created SOLUTIONS
Vi I d t P t hiVia Industry Partnership

Criteria for industry wide partnershipCriteria for industry‐wide partnership

• Recognition of the challenge

• Shared goals

• High standards

• Enthusiasm and resources

• Inclusiveness and broad participation

• Long term commitment
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CALCTP Founding Members

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

‐ Southern California Edison
‐ The National Electrical                

Contractors Association
(NECA) and the IBEW
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A Collaborative Effort

‐ CLTC / CEC
‐ SCE
‐ IBEW
NECA‐ NECA
‐ PG&E
‐ SDG&E
‐ SMUD
‐ CA Community Colleges
‐ Manufacturers
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California Advanced Lighting Controls 
Training Program (CALCTP) Mission

• Established to provide business marketing and• 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

I h li f h li h i f– Improve the quality of the lighting for      
facility occupants
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Comprehensive Three Level 
T i i Ed i & C ifi iTraining, Education & Certification 

Addresses Promotion Design Quality andAddresses Promotion, Design, Quality, and 
Performance Factors

• The PROJECTmust be CALCTP certified• The PROJECTmust be CALCTP certified

• Three certifications required

1 Contractor top management: Business Dev1. Contractor top management: Business Dev.

2. Middle management: ALC Systems

3 El t i i T h i l3. Electricians: Technical
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1. CALCTP Rigorous Technical 
Trainin and CertificationTraining and Certification 

• For state certified general electriciansg

• 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• 12 hours pre‐requisite reading

• 10 hours of lecture

• 40 hours of hands‐on lab exercises and40 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 (theFor licensed C 10 electrical contractors (the 
employers)

• Builds on existing state licensing regulations
• New construction is way down; retrofitting is the big• New construction is way down; retrofitting is the big 

countercyclical opportunity for contractors
• Full day class

– MarketingMarketing
– Sales
– Public Relations
– Project Development

Finance– Finance

• One element in utility recognized CALCTP 
contractor and project certification
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3. CALCTP Systems Training for 
Middle Managers

• For C‐10 contractor staff

• 12 hours of pre‐requisite readingp q g

• 10 hours of lecture

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

• Second Element of training required for Second lement of training required for
contractor certification
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The Critical Role of Certification

• Standardizes entry level qualifications

• Based on secured exams

• Assures technical competence

d h h• Ongoing assured competence through continuing 
education requirement

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

• Accelerates adoption and market transformationAccelerates adoption and market transformation
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Plus Sales Training

• Not part of certification requirement

F d d b T St ’ T K t F d ti• Funded by Tom Steyer’s TomKat Foundation

• 50 hours of immersion training to sell 
sustainable energy projectssustainable energy projects

• For unemployed or underemployed sales 
professionalsprofessionals

• Sacramento, Los Angeles, Alameda County, 
Orange County San Jose San DiegoOrange County, San Jose, San Diego
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Statewide Partnership Reflected in
CALCTP Training Coverage 

• Training held at 6 California Community 
College Advanced Transportation Technology 
(ATTE) Campuses(ATTE) Campuses

• Also at 21 California Electrical Training Centers 

S t d b 9 C lif i WIB P t• Supported by 9 California WIB Partners

• Open to all non‐union and union state 
certified general electricianscertified general electricians 
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CALCTP is Recognized               
d F d d Band Funded By

• U.S. Department of Laborp

• State of California Employment Training Panel

• Investor‐owned utilities (IOUs)( )

• California State Labor Management Cooperation 
Committee (NECA ‐ IBEW)

• California Energy Commission Clean Energy 
Workforce Training Program (CEWTP)

h bl d ( l )• TomKat Charitable Foundation (Sales Training)
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Training, Education & Certification 
of Contractors and Electricians 

• Over 1,000 electricians trained & certified

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

• CALCTP certified contractors and electricians 
h l d ALC j dhave completed ALC projects around 
California with very positive performance, 
and customer satisfaction outcomesand customer satisfaction outcomes
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Resulting Performance Begins 
T f ti f M k tTransformation of Market

Systems are installed correctly the first timeSystems are installed correctly the first time

Technology & controls strategy understood

Inadequate designs/specs rejectedInadequate designs/specs rejected

Able to correct component issues on site

Able to commission system and train usersAble to commission system and train users

Utility incentive program under development

Standard custom incentive for controlsStandard custom incentive for controls,          
Considering a kicker for those installed       
in CALCTP certified projects
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Other Advantages

• Building emerging technology training on  
foundation of existing skilled workersfoundation of existing skilled workers

– Training is minimal and much lower cost

K l d bl t t t d ll• Knowledgeable contractors promote and sell 
advanced control systems

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

• Increased economic activity, in addition to    
job opportunities for electricians
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Th I t f M k tiThe Importance of Marketing

CALCTP Brochure for 

C t tContractors

andand

Electricians
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Th I t f M k tiThe Importance of Marketing

CALCTP Brochure for 

P t C tProspects, Customers

and Specifiersand Specifiers
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Th I t f M k tiThe Importance of Marketing

The CALCTP

W b itWebsite

www.CALCTP.orgwww.CALCTP.org
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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• Keep meeting, reviewing and brainstorming until 
an effective action plan consensus is established

• Collaborate, cooperate and commit to a programCollaborate, 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
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Conclusions

• Technologies that work technically are just the 
beginningbeg g

• Understand the construction/retrofit industry 
technical obstacles and what enables contractors and 

d l ( h “T d ” )trades people (the “Trade” category)

• Create comprehensive high standards certified 
training/education to address those issuestraining/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
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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• 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)

U d t d th d ti ti ti f f ilit• Understand the adoption motivation of facility 
owners, operators and managers                     
(the “Decision makers”)
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Conclusions

• Employ financial incentives to drive trade and 
decision maker categoriesdecision 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 
l d krelations and marketing

• Each step in this process must be funded adequately, 
consistently and for the long term because marketconsistently 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 ofand takes the first important steps in the process of 
market transformation. Also prepares the market for 
mass acceptance of energy action measures

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

(What would have been the adoption rate of 
i l ti d bl i d ith tinsulation, or double pane windows, without 
building code requirements?)
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Conclusions

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

• The Plug‐in Electric Vehicle Industry has adopted g y p
the CALCTP format for infrastructure training and 
certification. The industry‐wide collaborative 

i th ELECTRIC VEHICLEprogram is the ELECTRIC VEHICLE 
INFRASTRUCTURE TRAINING PROGRAM (EVITP)
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Progress at Risk

Federal and state funding of theFederal and state funding of the 
California Advanced Lighting 

C t l T i i P (CALCTP)Controls Training Program (CALCTP) 
expires in March/April, 2012. 

Thank You.
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