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community college and workforce community through
regional labor market research and data

bugnessand indusgtry with conmunity collegesand
workforce organizationsthat are conmitted to developing an
outganding workforce

economic conpetitivenessin a region by partnering
with employers, education and economc developers
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W hat industries are driving growth <
In green enmployment? C-0E
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What indudries are driving growth?

Solar Ehergy

~

eSolar parels & related
component
manufacturing
(crystalline silicon cells,
thin film modules,
inverters, ...)

*Researchand
Development

l!\/lanufad uring

| Wholesale/

Distribution
» Supplies materialsand
equipment necesary for
manufacturing
(polydlicon, ingots
wafers etc.)

e Digribution to ingallation
contractors
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e Regdential
e Conmerdal
e Indudrial
o Utility-Scale
Condruction

Installation




W hat industries are driving growth?

Solar Ehergy: Industry Distribution

Manufacturing

| 12%

Solar 3
Installation W holesale

5204 Trade
 33%
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W hat industries are driving growth?

foremen

....
: : Current Est. 12-Month | Difficul
Installation Occupations . y
Employment Growth Hiring
Solar water or pool heati
. b " 2369 51.0% 53.1%
Indallerd technicans
Solar PV installers or technicians 4570 51.6% 50.9%
Sales representatives or estimators 2,443 53.3% 56.1%
Solar designers or engineers 1,814 16.1% 46.1%
Solar installation managers or project
gers or pro) 3.220 22.1% 50.9%




What indudries are driving growth?

....
: : Current Est. 12-Month | Difficulty
Manufacturing & Trade Occupations iy
g P Employment Growth Hiring
Production and operating workers 2,048 43.2% 53.7%
SQupervisord f production and
per\{lsor managersof productiona 1,049 38.8% 58.9%
operating workers
A ' k
.ccountantsand acoounting derksor 311 45 5% 29 1%
finance gaff
BEngineers 4,868 32.5% 52.0%
Salesand marketing occupations 1,391 55.0% 63.0%




What indudries are driving growth?
Training Preferences:

Solar Installation
_/

Solar indallation managers or | 280 21%
project foreman

Solar desgrers and engineers 21%

Salesrepresentatives and 2904
edimators

Solar photovoltaic ingallers or 2904 2204
technidans =
Solar water or pool heating 27%,

technicdans

20%

CENTERS OF EXCELLENCE
Inferm Connaci Advance

m Onthe job training

m Cudomized training
at your location

m Course at a local
training or education
provider

= A union
apprenticeship
program
Coursestaught
through an indudry-
gedfic assodation



W hat industries are driving growth? o*

.-‘..'..
Training Preferences:
Solar Manufacturing & Trade i
Sales and marketing staff 26% i J =Onthe job training
rgreers | A = Cstozed i

Accountants and accounting 30% m Courses at a local
clerks or finance staff training or education
provider
First-line supervisors or = A Lrion
managers of productionand apprenticeship
operating workers program
Production and operating Courses taught

through an industry-
specific association

workers




What indudries are driving growth? o*’

70 projects are planned in CA, most in the Inland Southern
California and Central Valley regions

Key fimings

Local condruction impads are few; no need in additional training
Technologies differ; the trend istowards low-maintenance PV
Labor intengty islower than didributed generation solar

Sgnificant defiaendes of power plant operator and manager skills,
not only for solar but for all energy

Xills needed: Commmunication, Badcs of energy and power sysens,
Bascsof power plant management, and Bagcs of solar technology

Lack of interes in power generation careersamong youth



What indudries are driving growth? oo’

Solar Ehergy: College Response

55 community colleges
In CA offer solar
prograns or COurses.

A.S. Degrees: 10
Certificates: 22

Individual Courses:

38 (when no solar degree
Is offered)
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Number of programs & courses by region

m Degree Certificate m Course
14 -
12 -
10
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What indudries are driving growth? o*’

Solar Ehergy: College Response

Inferm Connaci Advance

Program Challenges (n=17)
m Sgnificant Challenge = Some challenge Not an isue

Weak partnerships with local utility agencies
Lack of employment opportunities for..
Difficulty hiring qualified faculty
Lack of equipment, facilities or supplies
Low student enrollment
Keeping curriculum current with new..
Low student conpletion rates

Students not passing certification exams

0% 2000 40% 60% 80% 100%



What indudries are driving growth? o*’

 The need for PV Installers has been met. No need to create
new prograns

« There is a disconnect between the college prograns for Sales
reps/ estimators and industry requirements as enmployers are
still having high difficulty hiring. Colleges should explore this
In detail and possibly adjust/ create courses to address the
need.

« Develop a course on the basics of energy production, power
plant management, and solar technologies, together with
modules focused on conmunication and problemsolving skills.
Relevartt for colleges in Inland So Cal and Certral Valley.



W hat industries are driving growth? o*
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®
Wind Enhergy: California Resources _ (0
Wind farnmsin
California are located [\ S el SR TS
In5 distinct regiors. >
Solano County L‘\
Tehachapi
Altamont Pass | Mount./
— Mojave Desert

San Gorgonio

Pacheco Pass_—- Pass

e




What indudries are driving growth? o*’
Wind Turbine Technicians

Traditional <kills New ills

Good physcal condition for ladder dimbing
and occagonal heavy lifting

Underganding advancesin technologiesand
turbine desgns conputer software and
computer diagnogic sysens

Ability to work confortably at heights up to
350 feet

Experience usng hand and power tools

Hectricity (technidansneed to undergand
control sysems, and how power is
generated and connected to the power

grid)

Badc engineering ills

Hectrical; mechanical, hydraulic, and
electrical maintenance repair and
troubleshooting experience

Technidans hould be knowledgeable in
mechanicsand hydraulics (these sysens
control the pitch of the blade)

Meteorology and basc math

Safety certification

Tegting equipment and schematics




W hat industries are driving growth? o*’

 Wind Turbine Technicians can be calculated per:

— Megawatt: 10-20 Wind Technicians needed per
100 Megawaltts

— Turbine: 1 technician per 15 turbines

« California’s future wind industry will require anywnere
between 200 — 877 technicians in total (not annually),
depending upon a nunmber of variables

« Many jobs are out of state

Source: Wind Erergy Industry in California, California Community Colleges Centers of Excellence, 20009.


http://www.coeccc.net/wind�

W hat industries are driving growth?

Brployers offered many suggestions on how
community colleges can assist in providing a skilled
workforce for the wind industry:

« Develop curriculumwith high schools that teaches
conservationand renewable energy

« Train more engineers and engineering technicians

« Offer job readiness and work maturity skill training
to workers



What indudries are driving growth?

Occupational Employment & Growth, 2009

e As many as 36,000 new jobs are egimated to be created
datewide between 2009-2012.
e 7,500 building performance or retrofitting goedaligs (46% growth)

e 5,500 HVAC mechanics and technidans (28% growth)

im0

2/ 3 of all direct EEjobsarein in
traditional congruction trages

1/5 —in egineering, and a srall
number in new peaallzed “green” jobs

— UC Berkeley/ CRUC Sudy




W hat industries are driving growth?

60%

50%

40%

3-year Growth

30%

20%

10%
50%

®)

3)

)
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60%
Difficulty Hiring

70%

80%

(1) Bullding operators / engineers

(2) Project managers for
construction or design work

(3) HVAC mechanics, technicians
or installers

(4) Resource conservation
managers

(5) Conmpliance analysts or
energy regulation specialists

(6) Building controls systens
technicians

(7) Energy auditors or home
energy raters

(8) Building performance or
retrofitting specialists



What indudries are driving growth?

Enployers Top 3 Maost Important
Knomedge and Xkill Areas

e Ability to communicate with cusomers
Inwriting and in person.

« Underganding of local and gate energy
effiaency requirements and incentives for new
and exiging bulldings

» General underganding of the mechanics and
engineering of energy sysems induding HVAC,
lighting, and renewable energy sysems




What indudries are driving growth?

Water & Wastew ater

S Cal (2011):
7-county region
~350 employers

71 completed the survey
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Bay Area (2009):
6-county region

77 employers identified
45 completed the survey




What indudries are driving growth?
Water & Wastewater. Southern CA ¢

CENTERS OF EXCELLENCE

Inferm Connec

Water & Wastewater 2011 3-year New Ehg_lble fo Retire Replacement
. Growth Rate in 3 years
Occupations Employment ) Job Growth Jobs
(new jobs) (replacement rate)
Woater Treatment Operator 2,630 4% 100 18% 480
Woater Distribution Operator 4,060 7% 280 19% 770
Wast ter Treat t
astewater freaimen 3,400 3% 100 17% 570

Operator
Wastewater Collections 2,550 29/, 180 12% 310
Operator
Mechanic/Machinist 3,120 6% 120 24% 740
Elec’rr?c?an/Elec’rricicn 1,340 5% 80 339% 440
Technician
Electronic Maint Tech-

-e-c ronic Mdin enunce-?c 1260 8% 110 25% 320
nician /Instrument Technician
Total 18,360 6% 1,025 20% 3,625




W hat industries are driving growth? e

Water & Wastewater: Southern CA  C0E
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o So Cal water/ wastewater agencies are estimated to
enploy 18,360 workers in the seven mission critical
occupations.

« 4,640 new and replacement jobs are estimated to be
created in 3 years;, 20%

« W ater distribution operator is the
largest occupation, with more than
4,000 workersin2011.

« Retirement eligibility for water
distribution operators may be as
highas 19% over the next 3 years.




What indudries are driving growth? .:‘:,
Workplace Challenges: Southern CA !

CENTERS OF EXCELLENCE
Inferm Connec! Advence

BSignificant change W Some change | Nochange  Did not answer

100% T
75% +
50% +

25% 7

0% -+
Skill upgrades Water quality & Baby boomer Technological
environmental retirements advances
regulations



What indudries are driving growth? o*’

o A majority of enployersexpressed interes in community
college programsand incumbent worker training

e The highed level of interes wasfor wadewater treatmert
guerator and wasewater collections gperator training

e 12 community collegesin So Cal offer water/ wagewater
programs, majority of themare focused on training water
and wagewater operators



What indugtries are driving growth? e
Bio-Energy

 Bomassenergy isderived fromfive diginct energy
ources garbage, wood, wade, landfill gases and
alcohol fuels

» Bofuelsare a wide range of fuelswhich are in some way
derived frombiomass The term covers 0lid biomass
liquid fuelsand various biogases

nnnnnnnnnnnnnnnnnnnnn

Manutfacturing Professional, scientific, il Public administration Utilities

Agriculture, forestry,

fishing and hunting

Farming, timber, forestry

& technical services

Engineering, laboratories,
consulting, research &
development

manufacturing



What indudries are driving growth? o*’
Bio-Energy Employers
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Utilities
(136)

Agriculture, Forestry,
Fishing & Hunting
(15) Professional, Scientific,

& Technical Services
(108)



What indudries are driving growth?

....
1210 3year

: 2010 Erployment ; Qonth ; Qonth
BoHhergy Qmupetion Etimete (G) gg;a;d e g(g;ahed -
Bo-enargy nmarece/ Upanvisr (03 0 0% 0 %
Baressdat tednidan 753 0 07 b o)
Boerery ergresning 55 0 Wb 0 Wb
tedmaan
Boeagy Indruret &axtrds
tedridan qeratar S0 0 o o
Mithere/ Lardill ges gerardtion e
semiedridatoErda 40 0 1% 140 L)
Boenagy ressadh > o
ssisatasys 0. b 5% 1(03) 15%
Bdudspraessngtednidan 85 0 02 b 1Y)
Tatals 3,045 105 3% 350 11%




What indudries are driving growth? o*’

« Erployersindicate they are mog confortable with community college
training for three of the seven occupations (1) biofuels procesang
technidans (2) bio-energy ingrument and controls technicdans and
operators (3) methane/ landfill gas generation sysgem technicdans and
operators These three occupations account for 210 of the 350
projected new jobs

* Review the following congderations for the development of bio-
energy prograns
—geographic proximity to enployers,
—employment need,;
—leverage exiging programs

« Monitor gate and federal policy and legidation that may support
the growth and development of bio-energy in California.



What indudries are driving growth? o*’

« Developing technology, manufacturing, and serviang for alternative fuel
vehides and advanced transportation sysens

* Driving demand:
— Individual consumers commeraal and resdertial
— Legidatiory Regulation: Assenbly Bl 118, Air Quality Management
Digricts incentives
— Repladng/ adding alternative fuel vehidesto fleet inventories

* Arecent survey of trangt enployersfound that alternative fuel
vehides made up dose to 21% of their fleet

* Looking forward, enployersindicated a preference for CNG and

gashybrid vehides in the short-term (next two years), followed by
all-eledric vehides



What indudries are driving growth?

Sanple Ehployees
Erployer Type Erployment working with Alternative
(n=93) Fuelsand/ or Vehides
Gty oty 10,838 3,507
Government Heets
Autp& Truck Repair/ 4308 3645
Maintenance Vendors
Alternative Fuel Vendors 3,423 212
Trangt Agency 3,144 1,860
Private Conpany Heets 2,453 770
School Bus Heets 617 207
Sate Government Heets 414 70

Total 25,197 10,271



What indudries are driving growth? o*’
Future Training Needs

m Immediate Need (next 6 months)

m Future Need (next 2 years) Epr| OyerS’ TOp )

Engine Diagnosis and Repair [0 s0e Most Useful Traini ng TOpI(B
High-pressure Fuel System _ * Alternative Fuels Diag noss
ANZiEIS and Troubleshooting
Electrical Drive Systems and . . .
Battery Technologies _ ¢ Ste %fety COnSderatIOﬂS
Emission Systems Inspection  [NASYG 07N y CN_G1 LNG or Hydrogen
Cylinder Ingpection
FuelPropertes - | e Drive Train Conmponentsfor
First Re_?pt?n_der Safety ose% A% Hybrid/ Hectric Vehides
raining
e AC and/ or DC Cortrol
Fuel Station Maintenance _ CiraLits (Ele dric)

0% 50% 100%




What indudries are driving growth?

Compliance & Qustainability

 Policy, management and business application
that involve reducing negative environmental
Impacts ...

 According to EDD, the “green’ education,
conpliance and awareness sector enploys an
estimated 72,000 people across California

« Occupationrs still evolving; job titles vary

l—‘—\
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What “green” sllsand knowledge
do enployerslook for?




W hat skills and knowledge do enployers look for? e

 Partnership with the Enployment Development
Department to conduct occupational research of the
green aspects of 34 occupatiors.

« Key research questions.

— W hat green tasks do workers in these professions
perfornt

— W hat skills and knowledge are needed to acconplish
these tasks?

— What training and educationis necessary to geta job Iin
the industry?



W hat skills and knowledge do enployers look for? e

e Conducted 70 interviews with industry and faculty.

« Conducted 4 online occupational surveys.

— Recruited and partrnered with 19 California industry and
professional associations to promote surveys to nore than
70,000 of their members.

 Facilitated focus group in the Silicon Valley.



W hat skills and knowledge do enployers look for? e

o Surveyed architects about the tasks and job functions required
to work inthree areas. environmental inpact, energy
conservation, and water conservation.

« Sone of the commonly cited tasks for sustainable architects:

— Educate and informclients of the importance of environmentally
sustainable practices

— Design/ plan communities that are sustainable and follow smart
growth principles

— Qutreach to community/ neighborhood groups to build client and
community awareness

— Advocate for sustainable building policies and regulatic
Impact the construction sector



W hat skills and knowledge do enployers look for? e

* Most firms do not have any green certification
requirements for applicants.

« Yet, 40% of the firms surveyed prefer to hire architects
with a green certification, such as LEED.

« Only 13% of the firms stated that a green certification
would lead to better than average wages.



What sillsand knowledge do enployerslook for?

o Ingall utility smart grid technologies in subgtations and the
digribution sysem

 |Indall energy management sysems on conmeradal and
indudrial faadlities

e Maintain and repair Smart Meterst

e Connect Smart Metersto the Home Area Network*

o Connect appliancesto the Home Area Network*

« Connect renewable energy sourcesto the Smart Grid

o |Ingall digribution automation equipment

* Trouble shoot ingallation problens of Resdential Smart Meters



W hat skills and knowledge do enployers look for?

o Install a shoreside cold-ironing infrastructure

« Maintain shoreside electrical power facilities

Repair shoreside electrical power equipment

Connect & disconnect cables fromships to shore outlets

Pull wires, splice conductors, install conduits, and
assenble switchgear

Determine existing arc flash hazards




W hat skills and knowledge do enployers look for?

o Install electric charging stations in homes or
conmunities

« Conduct site assessments for electric vehicle charging
station installations to determne the mounting location,
electrical and any special installation requirements

« Safely install electric car charging stations according
to the manufacturer’s specifications

o Conduct installation and calibration of submeters



W hat skills and knowledge do enployers look for? e

o Electricians with green skills may advanced in their
careersina variety of ways.

— Commercial electricians that understand energy management
systemoperation, progranmng to naximze time of use
savings, demand managenment, and demand response may
progress to high level support, supervision, or sales positiors.

— Residential electricians that are dispatched for 2nd tier
trouble response for smart grid systens may progress to
supervision or training positions.



What skillsand knowledge do enployerslook for? e
Qustainable Occupations

Community Development
Director or Coordinator
Environmental Analyst, 4%
Investigator, or SpeC|aI|st
6%

Associate or Analyst
nmental Planner

3%
Projector Program ___
Mag:lger General Planner (
g Associate, Pri
- Planner Manager, o
Principal 56% S
‘ portation Planner

10%
Other Planne
5%

Sustainability Manage
Coordinator, or Spemallst
10%

Other
9%



What sillsand knowledge do enployerslook for? e
Work Experience Preferences 0

m Environmental Compliance
Sustainability Planning and Coordination

All Respondents ﬁ_ 48%

Planner — 43%
Community Development Director or Coordinator —
Principal — 63%
Project or Program Manager — 50%
Sustainability Manager, Coordinator, or Specialist — 82%
Environmental Analyst, Investigator, or Specialist —
Associate or Analyst - 40%

Other m 79%

T T T T 1

0% 25% 50% 5% 100%




What skillsand knowledge do enployersiook for? e

....
Planners. Education .0
Exhibit 3: EducationMeajorsfor Ramers
Engineer (all
specialties), 1%
City, Regional & Political
Urban Planni SCIence 4%
4 Public
Administration,
7%
\Environmental

Studies, 10%

Geography,

16% r, 15%
0



What skillsand knowledge do enployerslook for? e,

Time Spent on Sugtainability or Bwironmental
Conpliance Issues ona Typical W orkday

% of Respondents

Percentage of Workday (# of Respondents)
76% - 100% of Workday 18% (17)
51% - 75% of Workday 9% (8)
26% - 49% of Workday 20% (19)
16% - 25% of Workday 19% (18)

Lessthan 15% 33% (31)



W hat skills and knowledge do enployers look for? e

o Apply for grants to develop and inplement sustainability planrs,
programs and staffing

o Assist with the development of local sustainable land use and
transportation policies

 Participate inregional policy-making related to sustainability
« Prepare ordinances to increase sustainability in municipalities

« Review and comment on environmental (CEQA/ NEPA)
documents

« Review and issue Building Permits for green development (e.g.
solar panrels, LEED certified projects, etc.)



What skillsand knowledge do enployerslook for? e

Planners: Employment Options

Local, state or federal govt. — 34%

Private consulting firms __ 33%
Schoolsand colleges _— 16%
Health care facilities _- 4%
Large retail establishments _- 3%
Hotelsand amusement parks _- 3%
Other _- 3%
Manufacturing firms F 3%

0% 10% 20% 30% 4
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Where should community colleges
iInves resources?




Where should collegesinves resources? o

Green Job Opportunities

CENTERS OF EXCELLENCE
Inferm Connaci Advance

Key :

Solar

Wind

Energy Efidency

Bo-energy

Alternative
Trangportation

Compliance &
Sudainability

Suffident supply of
programs and courses

Limted applicationsfor
colleges

2/ 3 of jobsare
traditional occupations

Sow indudgry growth
means low enmployment

Look to large fleetsfor
local application.

Application across
indudries both private
and public.

Mog successul when teaching to indudry certificate sandards

Partnersnipswith employers near community college fadlities
embed wind turbine technidan training programswithin exigting
prograns

Invesment of new content into exiging course material; relationship
building; pipeline and apprenticeships teaching to industry
certification gandards

Monitor gate and federal policy and legidation that may support
the indudry in California.

Brbed content into exiging electrical and automotive prograns

Most needed: knowledge of regulationsand policy.



W here should colleges invest resources? o*’

 Findings fromthese studies were used to update
LMID’s occupational profiles:

 This information will help career counselors and
workforce developers prepare students and job
seekers for a variety of careers that have been
iImpacted by the green econony.



http://www.labormarketinfo.edd.ca.gov/�

Avalilable now fromthe COE

e Solar Reports @ www.coeccc.net/ solar
o Water & Wagewater Reports @ vwww.coeccc.net/ water
« Wind, Bo-energy, and more @ \Wwy.coeccc.rel

Comng Soon fromthe COE

o Updated solar research — Novenmber 2011

* Mobile Media Sudy — November 2011

o Southern California Water & Wadgewater sudy — November 2011
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http://www.coeccc.net/solar�
http://www.coeccc.net/water�
http://www.coeccc.net/�
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Thank You! b
Zhenya Lindstrom Michelle Marquez
Director, Center of Excellence Director, Center of Excellence
elindstr@sbecd.edu marquezm@mjc.edu
(909) 382-4072 (209) 575-6908
Theresa Milan

Director, Center of Excellence
milant@Iosrios.edu
(916) 563-3221

WORKFORCE a4 ECONOMIE
Inform Connect Advance DEVELOPMENT
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