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About T his Brief 
This brief provides an update on Californiaõs clean transporta tion technology industry 

(CTTI). The brief explores  how the CTTI benefits  the  state, where growth opportunities 

are found among three key regions, and what role public policies  have played and 

need to play to make the industry succeed ñthat is, to  òshift into high gear.ó 

This brief was produced by CALSTART. It was written by Ryan Schuchard with 

contributions from John Boesel, Bill Van Amburg, Chase LeCroy, and Molly Miller.  
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Executive Summary  

 
Californiaõs growing clean transportation technology industry (CTTI) is ready to 

shift into high gear on its way to becoming a major economic force in the state 

and nation.   
To facilitate this transition, the state government must provide support in order to  

ensure that new technologies developed by CTTI companies, entrepreneurs and 

investors will become widely used by 2030.  This is necessary for California to meet its 

ambitio us, trendsetting air quality  and climate protection goals.  

More than 300 CTTI companies employ over 20,000 workers in California , and the 

industry is just getting started. Areas with strong potential for growth include :  

Light-duty electric vehicles:  Tesla Motors, the first start -up auto company in the U.S. 

since WW II, plans to increase its California employee base from 9,000 to more than 

15,000 by the end of 2017. Other auto firms are exploring  electric vehicle 

manufacturing opportunities in the sta te.  

Clean medium and heavy -duty vehicles:  Several c ompanies  have started 

manufacturing facilities in Southern California to produce clean buses, trucks, 

components, and fuels.  

Advanced technology engines and components : Several start -ups are leveraging 

California engineering and technical talent to build a new generation of engines 

and parts . For instance, Achates Power, a San Diego firm that is developing a more 

efficient engine, has secured contracts with major manufacturers around the world.  

Clean , low -carbon fuel production and distribution:  California  is now home to 

over  20 low -carbon  biofuel plants . Companies in the  San Joaquin Valley ( SJV) are 

producing biofuel with very low lifecycle carbon emissions 

and making progress toward commercializing carbon -

negative renewable natural gas (RNG).  

New mobility services:  The Bay Area is a natio nal focal point 

for the development and growth of ride hailing and new 

mobility services. The opportunity to link zero -emission cars 

with these new services and autonomous vehicle controls could have a major 

impact on the automotive sector.  

A second automo tive center:  Auto  design studios have been located in Southern 

California for decades. Over the last five years, an even greater number of car 

companies and Tier 1 automotive supplie rs have opened Silicon Valley offices. 

CALSTART estimates that approximate ly 2,000 autoworkers are now employed in the 

Bay Area, in addition to  those working for Tesla.  

 

More than 300 Clean 

Transportation Technology 

Industry (CTTI) companies 

employ over 20,000 workers in 

California, and the industry is 

just getting started.  
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A Center of the Emerging Global CTTI 

Californiaõs CTTI has grown  into a diverse network of vehicle manufacturers, fuel 

producers, component suppliers, and servi ce providers . These companies are found 

throughout California, with growth under way especially in the South Coast, San 

Joaquin Valley, and Silicon Valley (see Figure 1).  

 

 
Figure 1: CTTI companies are 
found throughout Cal i forn ia 
and have st rong growth 
opportun it ies in the South 
Coast,  San Joaquin Val ley,  
and Si l icon Val ley. 

 

Industry executives credit this growth  to  steps taken by the stateõs governor s, 

lawmakers, and state agencies. Bold policy goals  that support CTTI  expansion 

include:  80% reduction in greenhouse gas emissions by 2050 , a  50% petroleum 

reduction by 2030 , and 1.5 million zero -emission vehicles on the road by 2025 . 

In addition, the state has fueled growth of the CTTI by providing funding for 

technology development and demonstration, vehi cle and infrastructure purchase 

incentives, job training, and construction of new manufacturing plants.  

If sufficient policy support continues, we can expect to see major advances  take 

place  over the next 10 to 15  years , with  vehicle and fuel technologies  that are in 

early stages of commercialization today  becoming  widel y cost -competitive and 

attaining  mass-market status. Direct job growth in the industry  could be measured in 

the tens of thousands.  

Help is N eeded  

The CTTI remains a young industry that is just hitting its stride. Achieving continued 

growth and meeting Californiaõs ambitious goals will require ongoing public -private 

partnership and significant, consistent and sustain ed commitment. We offer  

policymakers  three  main recommendations:  

1) Stay on the Pedal by Solidifying Targets and Extending Programs to at Least 

2030. Make Californiaõs target of  40% greenhouse gas ( GHG ) reduction  by 2030 

a legal statute, while reauthorizing and extend ing  Cap and Trade  and  the Low 

Car bon Fuel Standard (LCFS ) well beyond 2020 . 
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2) Require Top Performance with Strong Yet Feasible Air  Quality and Climate  

Standards . Maintain and extend ambitious but feasible standards for 

Advanced Clean Transit , ZEV Mandate, Phase 2 Medium and Heavy GHG 

Standard, Light Duty Fuel  Efficiency Standards , and  the  LCFS, while continuing 

to strive for being technology -neutral and flexible.  

3) Give the Needed Boost by Providing Sufficient Incentives to Meet the Stateõs 

Bold Goals and Mandates . Increase the amount of  funding to  Low Carbon 

Transportation from Cap and Trade  while  incorporating  multiyear funding 

commitments, with $2 billion cumulatively for the three years of FY 2016 -17, 

FY2017-18, and FY 2018-19 (an average of $650 -700 million per year).  

By implementing  the se recommendations,  California can leverage its leadership in 

agriculture, energy, technology, and design to both  meet its ambitious goals  and 

become a national and international center of the CTTI for decades to come.   
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Clean Transportation  Technologyõs 

Contribution  
 
California has developed the worldõs strongest policies to reduce air pollution 

and greenhouse gas (GHG) emissions from transportation  (see Figure 2).  

The state is pursuing these policie s for good reason. Eight in ten California ns live with 

unhealthy air, and the state is home to the five most polluted  U.S. cities for ozone 

and particulate matter, as well as the only two areas with pollution levels classified 

by the U.S. Environmental  Protection Agency as extreme. 1 Since the fede ral Clean 

Air Act was established in 1975, California has yet to come into compliance.  

Also, California is vulnerable to climate change, which threaten s public safety and 

undermine s the economy.  Climate change is expected to  worsen  Californiaõs 

drought s, wildfires, smog , and d ust, as well as  diminish water supplies  from snowmelt 

and contribute to sea level rise . These effects are already being felt. 2 

Why Clean Transportation T echnology?  

California õs air pollution is due  largely to  burning petroleum for tra nsportation.  The 

combustion produces ozone -forming nitrogen oxide (NOx) and particulate matter, 

better known as smog, that cause s cardiovascular and lung disease. 3 

Additionally, transportation accounts for 37 percent of total 

GHG emissions in California, the largest contributor to global 

climate change among all sectors  in the state .4 The share is 

nearly half when considering emissions from the drilling and 

refining of oil required to produce gasoline and diesel fuel.  

Californiaõs Clean Transportation Technology Industry (CTTI) is 

addressing these challenges  by producing cleaner and more 

efficient  vehicles and fuels, while creating well -paying jobs throughout the st ate and 

improving competiveness for California as a whole. Today the CTTI in California is 

made up of hundreds of companies (see Appendix for a list of 300 firms).  

Growth of High Quality  Jobs  

The CTTI is a major employer in California , providing  over  20,000 jobs includ ing 

around 3,000 in liquid fuels and 1,000  in vehicle charging. 5 The largest of these is 

Tesla Motors , with 9 ,000 workers . Tesla aims to  grow its workforce to 15,000 by 201 7.  

Other high tech firms are preparing to produce electric cars, which  we estimate  

could lead to more than 25,000 jobs in zero-emission car manufacturing  in California  

by 2020. These and other CTTI companies are profiled in the following pages.  

                                                      

1 American Lung Association (2016). State of  the Air 2016.  

2 California Environmental Protection Agency (2012). Californiaõs Third Climate Change Assessment.  

3 California Office of Environmental Health Hazard Assessment (October 2014). CalEnviroScreen 2.0.  

4 Air Resources Board (June 2015). California Greenhouse Gas Emission Inventory.  
5 AEE Institute (2016). Advanced Energy Jobs in California.  

Eight in ten Californians 

live with unhealthy air, and 

the state is home to the 

five most po lluted cities in 

the nation for ozone and 

particulate matter.  
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At the same time, Californiaõs CTTI creates  job s in other industries. The stateõs wider 

auto sector has expanded by more than 25 percent since 2011  to 47,000 jobs today, 

due in part to investments in clean transportation technologies .6  

Similarly, as Calif ornia pursues the goal of widespread transportation electrification, 

the state  is poised to expand its base of in-state jobs for advanced grid technologies 

(19,000 jobs today) and advanced energy production (142,000 jobs today). 7 

 

A Rush of New Manufacturing  

A rush to develop new vehicle production facilities is under way. Original equipment 

manufacturers (OEM s) that have recently built plants in the state include BYD, 

Complete Coach Works, Proterra, Motiv  Power Systems, TransPower, Wrightspeed, 

and Karma ñall makers of zero -emission vehicles , or ZEVs (i.e. plug -in electric and  

fuel -cell vehicles ). These investments follow a decade  when  very few new 

automotive plants were built in North America. 8 

                                                      

6 Jerry Hirsch (November 2015). The Future of the Automobile is Being Reshaped in California. LA Times.  

7 AEE Institute (2016). Advanced Energy Jobs in California.  

8 Robert Carr (December 2015). What's Behind the Recent Rise in Auto Plant Development. Nat ional Real Estate Investor.   

FIGURE 2:  CALIFORNIA AIR QUALITY AND CLIMATE GOALS 

Ongoing ¶ Widespread transportation electrification (SB 350, 2015) 

¶ 25% of Cap and Trade investments providing benefits to, and 10% located within, 
disadvantaged communities (SB 535, 2012) 

2019 ¶ Air quality attainment to 35 µg/m3 24-hour standard for San Joaquin Valley (ARB, 2014) 

2020 ¶ GHG reduction to 1990 levels (AB 32, 2006) 

¶ 10% reduction of carbon intensity of transportation fuels (LCFS, reauthorized 2015) 

2021-25 ¶ Air quality attainment to 12 µg/m3 annual PM 2.5 standard for four regions (Imperial 
Valley, San Joaquin Valley, South Coast) (US EPA) 

2023 ¶ Conversion of heavy duty fleets to New Technology Diesel Engines (NTDE) (ARB, 2014) 

2025 ¶ 1.5 million zero-emission vehicles (ZEVs) on road (Executive Order [EO] B-16-12, 2013) 

¶ 15% of new cars sold by major manufacturers are ZEVs (estimate based on most likely 
compliance scenario) (ZEV Program, 2012) 

2030 ¶ 40% GHG reduction from 1990 levels (EO B-30-15, 2015) 

¶ 50% petroleum reduction (Commitment in inaugural address, Governor Brown, 2015) 

2031 ¶ Air quality attainment to 75 ppb 8-hour ozone standard for San Joaquin Valley and South 
Coast (US EPA) 

2037 ¶ Air quality attainment to 70 ppb 8-hour ozone standard by 2037 (US EPA) 

2050 ¶ 80% GHG reduction from 1990 levels (EO S-3-05, 2005) 

¶ 100% of new cars are ZEVs (MOU with ZEV Alliance, 2015) 

Additional commitments are being developed for the post-2020 Climate Change Scoping Plan, LCFS, 2030 
Mobile Source Strategy, Short-Lived Climate Pollutants Strategy, and Sustainable Freight Action Plan. 
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Proterra, an all -electric bus maker based in South Carolina, has opened a 34,000 

square -foot office and R&D center in Silicon Valley, and built a manufacturing plant 

in Southern California with a  grant from the California Energy Commission  (CEC) . 

Proterra CEO Ryan Popple predicts, òWith transit buses alone, if we hit our 2020 

production targets, we will have  1,200 employees at our factory  in California .ó  

Proterra shows how successful CTTI businesses create jobs for suppliers , noting,  òOur 

supply chain consists of hundreds of parts and 2,400 jobs could be created as a 

result of our e xpansion. Thatõs a total of 3,600 jobs in Southern California and the 

southern end of the Central Valley.ó Among those are employees from the 

companyõs body components supplier, which has relocated to California.  

BYD, a Chinese manufacturer of electric buses, trucks, and cars, has focused its 

expansion on the Golden State, where it has built an electric bus factory in 

Lancaster. This is the first Chinese auto  manu facturing plant in the United States. BYD 

opened its doors in 2014 to create 300 jobs in the region, which at the time faced 

10.9 percent unemployment. BYD expects to grow its workforce to 900 by 2018. 9 

Proterra and BYD  are  two of many  CTTI firms that have  moved to  the Golden State. 

Although California is sometime s labeled as a place where regulations make it hard  

to do business, CTTI companies  say that the stateõs commitment to forward -looking 

policies is  a top  reason that future business opportunities in the state look  bright . 

Transformative Investments  

Californiaõs private and public sectors have made, and continue to mak e, major  

investments in CTTI. These include several investments of over $1 billion in electric car 

manufacturing alone (see Figure 3). If California stays the course, we can expect to 

see investments of this size in component and low -carbon fuel production  as well.  

                                                      

9 Kyle Field (October 2015). A Look Under the Hood at t he BYD Electric Bus Factory. CleanTechnica.  

FIGURE 3: BILLION DOLLAR BETS ON CALIFORNIA CAR COMPANIES AND PRODUCTS 

The CTTI has generated several investments of more than $1 billion to launch new electric vehicle 
manufacturing facilities in and around California: 

Apple is developing an electric car product that already involves an investment of hundreds of employees, 
according to news sources. A car could potentially be on the market by 2019. 

Atieva, a battery company owned by Beijing Automotive Industry Corporation (BAIC) and based in Menlo 
Park, has announced plans to build electric cars. 

Faraday Future, backed by Chinese billionaire Jia Yueting, has announced plans to build electric cars with 
headquarters in California. 

Google has made a major investment in autonomous vehicle technology and appears poised to launch a car 
venture or partnership with an existing OEM. 

Karma is hiring more than 100 engineers to produce an electric car. Karma has grown out of Fisker, which 
produced a gas-electric vehicle before it went bankrupt in 2013 and was purchased by Wanxiang Group. 

Tesla has created 9,000 jobs in California, with 5,000 in manufacturing. Tesla has 80 suppliers in the state.  
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Fuel producers continue to build major production facilities, with over 20 biofuel 

production plants throughout the state currently producing what is expected to be 

190 million gallons by the end of 2016  (see Figure 4) ). Two plants for renewable diesel 

(biomass -based petroleum diesel ) are being developed  with support from the CEC. 

 

 

F igure  4:  B iod ico 
l iqu id  b iofue l 
fac i l i ty  under  
construct ion in  
western Fresno 
County  dur ing 
2015.  The p lant ,  
one of  severa l  
provid ing jobs in  
the San Joaquin  
Val ley ,  uses energy 
generated ent i re ly  
by d ist r ibuted  
renewable heat  
and power. 

The CTTI is a top source of venture capital for California and the U.S. In 2015, clean 

transportation represented the largest share of venture capital investment in the U .S. 

($3.7 billion), and 90% of the amount ($3.4 billion) went to California. The same year, 

60% of Californiaõs clean tech venture capital was for the  CTTI.10 

Across the Board Impact  

Companies are developing clean transportation technologies throughout 

California, bringing capital and opportunities to revitalize communities in Stockton, 

Riverside, and Lancaster, and stimulating additional  regional investment.  

About three quarters o f companies in Californiaõs advanced energy industry have 

fewer than 25 employees. 11 CTTI firms in this category include  biofuel producers and 

refiners, component  and conversion ser vice providers , and entrepreneur s for grid 

technologies. Additionally, many construction and other short -term positions are 

opening up as new small business production facilities come on line. 12 

CTTI investments expand  existing industries. The information technology (IT) industry 

has long been a major partner with the automotive industry, and now IT companies 

are developing software to create networked and automated vehicles, make 

engines run more efficiently, enable ze ro-emission and hybrid power trains, and 

connect electric vehicles to the grid.  

                                                      

10 Next 10 (2016). 2016 Californiaõs Green Innovation Index. 

11 AEE Institute (2016). Advanced Energy Jobs in California.  

12 For example, see: California Energy Commission (2016). 2016 -17 Investment Plan Update for the Alternative and 

Renewable Fuel and Vehicle Technology Program.  
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Benefits for Communities  That Need Them  

The CTTI is producing technologies that are vital  for disadvantaged communities 

(DAC) . In these communities, zero -emission trucks and buses as well as near -zero-

emission versions (such as ultra -low -NOx natural gas vehicles  discussed  later  in the 

South Coast section)  immediately  reduce pollution by displacing vehicles that 

create ozone and emit part iculate matter.  

 

 
F igure  5:  San Joaquin 
Regiona l  Trans i t  D is t r ic t  
passengers board ing an 
a l l-e lectr ic  bus f rom 
Proterra  in  Stock ton,  
made possib le by a  gran t  
f rom the CEC. Other  zero-
emiss ion bus (ZEB)  
manufacturers inc lude 
BYD, Comple te Coach 
Works,  E lDorado Nat iona l ,  
Mot iv Power  Systems,  
New Flyer  Industr ies,  
Nova Bus,  TransPower,  US 
Hybr id ,  and Wr igh tspeed . 

In addition to SJRTD (see Figure 5), over a dozen California transit agencies have 

deployed more than 100 electric and fuel cell transit buses. Just a single electric bus 

manufacturer, BY D, is already providing buses to at least six transit agencies in the 

South Coast region serving routes in and around disadvantaged communities. 13  

Californiaõs public policies such as the Mobile Sources Strategy and Air Qual ity 

Improvement Program (AQIP) a re successfully  using clean transportation 

technologies to  improve air quality.   

Policies designed to reduce GHG emissions are cutting air pollution as well. For 

example, t he Low Carbon Fuel Standard  (LCFS), which aims to reduce the carbon 

intensity of Californiaõs transportation fuel pool by ten percent from 2010-20, has 

encouraged  the deployment of clean vehicles and fuels  which have helped the 

state to save an estimated $1.6 billion in potential public health impacts. 14 

Because of the many  benefits  tha t clean transportation technologies create for  

DACs, the CTTI is a powerful ally for helping  agencies  to  comply with Senate Bill 535 

(2012), which requires that 25% of C ap and Trade investments provide benefits to 

DACs and 10% of investments be located within DACs.  

Electric Cars Entering  Lower-Income C ommunities  

With support from  the California Air Resources Board ( ARB), Los Angeles is launching  

a  novel pilot program  that has de ployed 100 vehicles to provide electric ridesharing 

                                                      

13 Transit agencies include Anaheim Transportation Network, Antelope Valley Transit Authority, Gar dena Municipal Bus Lines, 

LA Metro, Long Beach Transit, and UCLA.  
14 Estimate by California Delivers as of June 2016 based on LCFS Compliance Report and Driving California Forward Study   
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to 7,000 residents.  While this initiative is just starting  out , it may provide a model for 

using clean ridesharing to help meet the needs of underserved populations.  

At least two electric cars, the Chevr olet Bolt EV and Tesla Model 3, will approach the 

average new auto  price at just under $3 5,000 by 2017.  Leases for new EVs  have 

been found f or $150 per month . As prices continue to fall and more models enter 

the market, EVs will become increasingly accessi ble.  

The Enhanced Fleet Modernization Program õs òPlus-upó project, a state program, 

gives the lowest income families up to $12,000 toward electric car purchase, and 

battery prices have also dropped, from $600 -$1000/kwh to less than $250 -$300/kwh 

over the p ast five years.  

The Zero-Emission Truck and Bus Pilot Commercial Deployment Project  (ZE Truck and 

Bus Pilot Project) , which supports large -scale deployments of comm ercial zero -

emission vehicles, requires that at least half of its funding go es to projects in DACs.  

Commercial  ZE deployments can be targeted to the most affected areas using 

CalEnviroScreen, a map  tool that identifies DACs neighborhood -by -neighborhood.  

Saving Money with More Advanced Fuels  

Transit agencies report that zero -emission buses are reducing fuel and maintenance 

cos ts. For example, SJRTD is using Proterra electric buses that are five times more 

fuel -efficient than diesel and which will save 520,000 gallons of diesel over the ir 

lifetime s.15 For SJRTD, even without GHG emission and air quality benefits, electric 

drivetrains make sense.  

Still, the adopt ion of  commercial plug -in electric and fuel 

cell vehicles require high capital costs . The LCFS provides 

incentives to help offset them.  By one estimate, the LCFS 

reduces costs  $0.07-$0.14 per mile when the credit price is  

in the midrange ( $60-120). Currently, LCFS credits cover 60 to 80 percent of the 

annual cost of the electricity required to power electric buses for Foothill Transit.  

Also, at least five  California  municipal fleets ñCarlsbad, Long Beach, Oakland, San 

Francisco, and Walnut Cr eekñhave begun using  renewable diesel  (RD), a biomass -

based petroleum diesel  with a carbon footprint  that is  60-70% lower  than 

conventional petroleum diesel . This switching has  be en  made possible by the LCFS, 

which  makes RD and other biofuels cost -competit ive with petroleum -based diesel.  

Because the LCFS is such an important driver of fuel savings, a group of  transit 

agencies has recently  written to California lawmakers asking for the LCFS to 

continue  well beyond 2020 . The letter not es that in addition to saving money, the 

LCFS reduces dependence on volatile oil imports , improves air quality, and has  a  

negligible impact on  the  retail price  of conventional fuel .16  

                                                      

15 San Joaquin RTD (February 2015). San Joaquin RTD receives FTA fundi ng for Electric Buses.  

16 Letter to Senate President Pro Tom Kevin De Le·n and Speaker Anthony Rendon (June 16, 2016), titled òCalifornia Transit 

Agencies Support the Low Carbon Fuel Standard.ó Available at www.calstart.org . 

The Low Carbon Fuel Standard 

(LCFS) saves money, reduces 

dependence on volatile oil 

imports, and improves air quality.  
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Key Regional Benefits and 

Opportunities  
In order for California to meet it s demanding air quality and climate goals, 

new  clean transportation technologies are needed for a wide array of 

settings, from passenger cars in Los Angeles to big rigs hauling produce 

from Fresno to the Port of Oakland.  

 

 

F igure  6:  CTTI  
growth 
oppor tun i ties are  
found throughout 
/ŀƭƛŦƻǊƴƛŀΩǎ {ƻǳǘƘ 
Coast,  San Joaquin 
Val ley ,  and S i l i con  
Val ley . 

Across the range of clean vehicle, fuel, and related transportation technologies, 

CALSTART has identified key areas of growth potential for California. These 

opportunities are concentrated in the South Coast, the San Joaquin Valley, and 

Silicon Valley (see Figure 6) .  

Californiaõs air quality and climate goals call for the commercialization  of clean 

transportation technologies that are  in some cases ready for l arge -scale 

deployment and in other cases still several stages away from commercial use. In 

order to achieve the stateõs goals, coordinated and sustained policy support is 

needed through sequential stages of technology development  (see Figure 7).  

The follo wing pages document progress that has been made in the South Coast, 

San Joaquin Valley, and Silicon Valley, and highlight key growth opportunities 

that are expected if  the  industry and policymakers continue to work together to 

bring new technologies throug h these commercialization stages to market.  



 

15 

 

  

THE SOUTH C OAST  
The South Coast, which i nclud es the counties of Los Angeles, Orange, Riverside, and 

San Bernardino  (see Figure  8), is home to approximately 17 million Californians, or 

nearly half of the stateõs population.  

A birthplace of car culture, the South Coast  is a hub of 

design for the auto i ndustry. Southern California receives 40 

percent of the countryõs freight imports through its two 

major ports, the Port of Los Angeles and Port of Long 

Beach.  

Although much has improved since the 1950s, when the 

region became famous for smog, the Los Ange les-Long 

Beach area still ranks highest in the nation for ozone 

pollution and fifth highest for particle pollution.  

Diesel exhaust is the greatest contributor to the regionõs 

persistent air problems, and the greatest sou rce of NOx is 

vehicles (led by heavy -duty vehicles).  Modeling by the  

South Coast Air Quality Management District  (SCAQMD) indicates that  significant 

penetration of zero or near -zero-emission heavy -duty vehicles  is needed to meet 

federal health standards . 

 

FIGURE 7: KEY COMMERCIALIZATION STAGES FOR CLEAN TRANSPORTATION TECHNOLOGIES 

Stages of development that require coordinated, sustained investment include:  

Fundamental Research and Standardization:  Studies on advanced technology business 

cases and technology feasibility, and development of standards for operability. Examples: 

Charging standards and business case for ZE trucks.  

Technology Development:  Development of components, subsystems, and comple x 

drivetrain systems, with focus on performance improvements and cost reduction. 

Examples: Advanced engines such as opposed -pistons and enabling technologies such as 

lightweight storage tanks.  

Small Early -Stage Demonstrations:  Integration of new truck and bus technology into 1 -5 

vehicles in order to evaluate technical performance and identify needed improvements. 

Examples: Zero -emission òbig rigó trucks for short haul and optimized alt fuel engines. 

Larger Pre-Commercial Demonstrations:  Support for larger s cale deployments of up to 50 

vehicles in order to evaluate real world performance in the field at commercial scale. 

Examples: Zero -emission buses and trucks for short haul applications.  

Early Commercial Deployment:  Long -term vehicle buy -down incentive prog rams to 

increase market penetration; performance -based fuel infrastructure funding tied to 

vehicle incentives. Examples: Deployment incentives for hybrid, electric, and natural gas 

trucks.  

Figure 8: South Coast counties. 
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Providing H ope  

Californiaõs standards and incentives for low-emission vehicles and low -carbon fuels 

have supported the early growth of an advanced medium - and heavy -duty vehicle 

market. They have  enabled the purchase of zero-emission trucks and buses  from 

diverse customers, including large corporations such as IKEA, small businesses like 

Redwood Products, and transit agencies throughout the region  (see Figure 9).  

To accelerate deployment, the Air Resources Boardõs California Hybrid and Zero -

Emission Truck and Bus Voucher Incentive Project (HVIP) has provided incentives for 

the purchase of 2,400 medium and heavy -duty vehicles. Approximately 60% of 

these fleets are located in underserved communities.  

 

Figure 9 Award o f 2000th 
HVIP voucher to a nursery 
supply business which 
purchased a medium-duty 
hybrid work t ruck by Hino. 
Part ic ipants include a 
sta f fer o f Cal i fornia 
Assembly member Freddie 
Rodriguez (second f rom 
lef t) ,  CALSTART Senior 
Vice President Bi l l  Van 
Amburg ( fourth  f rom le f t) ,  
and Cal i fornia State 
Senator Connie M. Leyva 
(far  r ight) . 

Through initiative s such as HVIP, and others,  the South Coast has become a major 

player in the global production and distribution  of  clean commercial vehicles , with 

over 15 companies now located in the region tha t are hard at work developing  

natural gas, hybrid, electric, powertrains, and hydrogen technologies.  

Zero-Emission Buses 

The South Coast has become a  national center of zero -emission bus development  

and manufacturing . Proterra (City of Industry), BYD (Lanc aster), Compl ete Coach 

Works (Riverside), Ebus (Downey) and El Dorado National (Riverside), and US Hybrid 

(Torrance) are all producing electric or hydrogen fuel cell zero -emission buses for the 

state and national markets. 17  

Some transit agencies are workin g to make their fleets completely zero -emission. 

Earlier this year, Antelope Valley Transit Agency became the nationõs first fleet to 

commit to operating a 100% electric fleet, which it plans to do by  2018. Shortly after, 

Foothill Transit, which operates more than 33 0 buses serving routes in Los Angeles, 

                                                      

17 The stateõs largest bus manufacturer, the Gillig Corporation, is based in Hayward (Northern California). Gillig produces a 

wide array of buses, but does not currently build a zero -emission bus. Gillig employs approximately 500 people.  
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Orange, and San Bernardino Counties, committed to 100% all -electric by 2030. 

Foothill has already fully electrified  one of its busiest routes.  

Other transit fleets in the South Coast Air Basin pursuing zero-emission bus es include 

the City of Gardena (GTrans), Los Angeles Metro , SunLine Transit, Orange County 

Transportation Authority, Victor Valley Transit Authority, California State University Los 

Angeles, and  the  University of California Irvine.  

California state investments are helping to spur the 

growth of the zero -emission bus market. In addition to 

providing purchase incentives through the  HVIP 

program , ARB is supporting the development of 

regional clusters of zero -emission buses and trucks 

with  the  ZE Truck and Bus Pilot Project . In the most recent solicitation, the project 

received 38 proposals ranging from around $2 million to $25 mil lion (awards had not 

yet been announced at the time of writing).  

The CEC has enabled  Proterraõs high-tech electric bus manufacturing plant in the 

City of Industry; BYDõs long-range, 35 -foot battery -electric transit bus, serving 

disadvantaged communities in  Los Angeles; the ElDorado National fuel -cell bus for 

transit operations at the University of California, Irvine  (See Figure 10 ); and New 

Flyerõs fuel-cell bus for SunLine Transit in Coachella Valley.  

Why Are Companies Coming to the South Coast?  

"We want t o be geographically near talent and near our market of early adopters,ó 

explains Proterraõs Popple about his companyõs presence here. òOne-third of our 

customers are in California.ó With the City of Industry plant, òWe are smack dab in 

the middle of the si ngle largest U .S. market.ó 

 

 
Figure 10: Hydrogen fuel 
cell electric bus at 
University of California, 
Irvine, which is expected 
to run 4,000 miles per 
month. Developed in 
partnership with Anteater 
Express, Ballard Power 
Systems, ElDorado 
National, BAE Systems, 
and CALSTART, with 
support from the CEC. 

òPeople want to be able to come kick the tires,ó Popple continues. òBased on my 

Tesla experience, I learned that it is critical to get as close to your supply chain as 

possible for troubleshooting.  If they have a question about the technology, we c an 

say to them, ôGet in your car and come down here and we can show you.õó 

BYD is a major global manufacturer of batteries, solar panels, and electric vehicles 

based in China with $9 billion in revenue worldwide . With 300 employees in the 

South Coast area,  BYD chose California for its first U.S. manufacturing plant because 

Antelope Valley Transit Authority 

and Foothill Transit have 

committed to operating 100% 

electric bus fleets.  
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it has the largest and most attractive market for zero -emission buses.  The company, 

with Warren Buffet as a major investor, is also developing electric trucks and believes 

California will  be the epicenter for that market as well.  

òWe have been on a pretty aggressive hiring binge,ó says Macy Neshati, Vice 

President of Sales for BYD Motors, headquartered in Los Angeles. òObviously hiring is 

based on activity. We have a backlog of 100 buses and climbing ,ó Neshati said in 

late 2015.  

Start-up TransPower,  which  launched four years ago in San Diego and with over 40 

employees, is developing and building low - and zero -emission tractors and trucks for 

customers, including  firms operating at  the Por ts of Los Angeles and Long Beach. It is 

likely that opening facilities in the port area will become a practical necessity for the 

company in order to provide on -site support , TransPower CEO Mike Simon predicts.  

As these manufacturers expand , there will be additional economic benefits for the 

region as suppliers also increase in size. For example, Los Angeles based Ricon 

provides passenger windows for BYDõs buses as well as ramps and lifts for the 

companyõs trucks. òAs our business grows, so will theirs,ó Neshati says, forecasting 

that the number of direct jobs at BYD will climb to 800 in 2017 and 1,000 to 1,500 

within just a few years.  

òThese are highly desirable jobs,ó comments Popple about Proterraõs work. òWeõve 

learned the hard way that paying minimum wage for production means you get 

minimum quality. You donõt get true craftsmen until you give benefits and equity.ó 

Simon says that 40% of jobs at TransPower are in 

engineering and technical management, and about 

half are in skilled technician roles. òThere are no 

minimum -wage jobs in this model. Even the lowest -rung 

fabricator has high -caliber welding or wiring skills,ó he 

explains.  

Zero- and Near -Zero-Emission Trucks at  South Coast P orts 

Los Angeles and Long Beach rank number one in the nation in ozone pollution, 

number three in the nation in year -round particle pollution , and numb er four in short -

term particle pollution. 18 Particle and ozone pollution in particular affect children 

and the elderly , as well as  individuals with lung disease, heart disease, and asthma.  

The American Lung Association notes, òPeople who have lower incomes  face 

greater risk from air pollution. Often, they live closer to the sources of pollution, 

including near major highways or factories. Sometimes they are more likely to have 

diseases that put them at higher risk.ó Given the Los Angeles Basinõs great 

popul ation density, this is a serious state health issue.  

It is unfortunate that ports, which bring so much economic prosperity to the region, 

are also major  contributor s to concentrated pollution. Fortunately, the state has 

                                                      

18 The American Lung Association (2015). State of the Air 2015.  

òThere are no minimum-wage 

jobs in this model. Even the 

lowest -rung fabricator has high -

caliber welding or wiring skills.ó  

ð Ryan Popple, CEO, Proterra  
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made it a priority to reduce harmful emissions in these areas, helping the ports 

launch a clean truck program in 2012 that has phased out older, high -emissions 

tractors, lifts, and other harbor vehicles to reduce some pollutants by 80 percent in 

the first two years.  

òThe LA region is clearly the hub for this technology,ó says Simon. òThe Port of LA and 

the Port of Long Beach are in a n area  that has major environmental and traffic 

problems, but over the last five years or so there has been a lot of money in vested 

for decreasing emissions throughout  the South Coast. This has been one of our 

biggest sources of funding and the ports are an increasingly important part of our 

business.ó  

Currently, 45 percent of the vehicles manufactured by TransPower are intende d for 

use in the LA area. òIn terms of dollars, itõs more like two-thirds of our business,ó Simon 

explains.  

 

 
Figure 11: All-
electric class 8 
drayage (short 
distance good 
movement) truck 
from TransPower 
that hauls 80,000 
lbs. loads for the 
Ports of Los 
Angeles and Long 
Beach. 

With the help of funding from SCAQMD,  CEC, and ARB, companies are developing  

zero and low emission  drayage trucks to  service ports . Recent advances include  an 

all-electric Class 8 drayage truck by TransPower  (see Figure 11), an all-electric and 

range -extended hybrid drayage truck by Artisan Vehicle Systems , a plug -in hybrid -

electric Class 8 drayage truck by Volvo , a natural gas range -extended electric 

drayage truck from Kenworth and BAE Systems , and  an  all-electric drayage truck 

from BYD. 19  

The above  examples demonstrate the potential for  California public agencies and 

industry  to create real new vehicle technologies together , and show that ARBõs use 

of Cap and Trade  funds  is successfully driving  serious new industry  commitments . 

                                                      

19 TransPowerõs headquarters is in Poway, Northern San Diego County. To date most of its vehicles have been deployed in 

the South Coast Air Basin and, as a result, the company is hiring people in the region to prov ide service and support.  
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Clean, Low -Carbon Fueling S ystems  

The South Coast hosts a nascent industry of production for clean, low -carbon fuel. 

For instance, CR&R is producing renewable natural gas from mixed municipal solid 

waste (MSW) in Los Angeles , with support from a CEC grant and motivation by a 

state law requiring landfill operators to divert 75% of organics by 2020. With this 

project, waste is injected into the Sempra natural gas pipeline for Shell Energy North 

Americaõs use as a transportation fuel.  

The nationõs largest developer and operator of natural gas vehicle fueling stations, 

Clean Energy Fuels, provides both compressed and liquefied natural gas for 

operators of transit and trucking fleets.  

GreenKraft and Quantum Technologies, both based in Orange County,  are also 

active in the natural gas vehicle industry . GreenKraft add s natural gas and other 

alternative fuel systems to existing car, van, and truck classes for commercial fleets 

(called òupfittingó), and Quantum provides natural gas and hydrogen cylinders  to 

leading suppliers for the truck and bus markets. IMPCO, headquartered in Santa 

Ana, creates bi -fuel engines and other systems that reduce vehicle emissions.  

Recently, Cum mins Westport Incorporated has  commercializ ed  a natural gas 

engine for heavy -duty trucks that  produces 90% fewer NOx emissions (0.02 grams 

per brake horsepower -hour). This òultra-lowó NOx engine, developed with support 

from investments made by public agencies, meets a Near Zero certification by ARB 

which is equivalent to a 100% battery truck using electricity from a modern 

combined cycle natural gas power plant.  

A Center of Deployment for Hydrogen and Fuel C ells  

With over 50 hydrogen stations, the South Coast has one of the largest networks 

anywhere. Fuel cell bus maker US Hybrid is ba sed in the area, and hydrogen fuel 

systems producers Air Products, Linde, and Praxair are local employers. The region is 

poised to be a center for expansion and export of hydrogen as the market grows.  

Kudos to the South Coast A ir Quality Management Distric t 

Much of the progress described is a result of steady efforts by the South Coast Air 

Quality Management District ( SCQAMD ) over the years . For nearly two decades, the 

districtõs Technology Advancement Office has provided important seed funding to 

allow com panies to develop and bring cleaner transportation technologies to the 

market.  

SCAQMD investment played a critical role in the development and improvement of 

the heavy -duty natural gas engine. First deployed in the regionõs transit sector 

during the 1990 s, the trucking industry has begun to diversify its fuel stream over the 

past decade, making wider use of natural gas as a strategy to both improve 

emissions and save money.  SCAQMD also  deserves credit for fostering  the cluster of 

advanced medium and heavy -duty vehicle technology companies in the region.  
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Whatõs Needed in the South Coast?  

As policymakers seek to promote development of the CTTI in the South Coast, they 

should:  

1) Continue to target incentive funding across the multiple stages of technology 

commercialization . Incentive  funding is needed to build critical mass in the 

marketplace for early -commercial  electric  drive, fuel cell,  and  range -extended 

electric vehicles, as well as very low -carbon  fuels and tra nsportation systems that 

increase system efficiency through automation, routing, and mode -shifting . 

2) Ensure that public investments will be sustained over many years . Californiaõs 

ambitious air quality and climate goals call for incentive funding  and other 

investments that will change as new technologies mature, but the  general  need 

for shared public -private investment will  continue for several  years if not 

decades to come . 

3) Develop strong but flexible, long -range GHG regulatory requirements , including 

fuel economy rules  for 2027 onwards , which  encourag e investment and 

innovation in the region  that  will keep California on a path for 2050 GHG 

reduction goals . Investments made in this space will assist the air district in its long 

standing effort to meet federa l air quality and health standards.  

The payoff for investing in South Coastõs CTTI includes cleaner air and GHG 

reduction, as well as development of a major economic hub. If California is 

successful, the South Coast will become a key exporter of clean tra nsportation 

technologies as other states and countries , too, address major impacts from freight 

and other aspects of transportation.  

 

THE SAN JOAQUIN VALLEY 
The San Joaquin Valley, home to Fresno, Stockton, 

Modes to , Bakersfield , and many smaller tow ns (see 

Figure 12), has approximately four million inhabitants . 

The SJV is well known for its agriculture industry, and is 

also a major transportation corridor.  It is home to 23 of 

Californiaõs most underserved communities.  

The San Joaquin Valley (SJV) has some of the highest air 

pollution levels in the nation, with Fresno/Madera 

ranking as the most polluted metropolitan area for both 

year -round and short -term particle pollution.   

The SJVõs air pollution is due t o emissions from vehicle 

tailpipes, agriculture, and petroleum production, as well 

as surrounding mountain ranges and weather inversions 

that inhibit air circulation.  
Figure 12: San Joaquin Valley counties. 
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Transportation causes 80 percent of the regionõs NOx emissions, half of which are 

from he avy -duty trucks.  Off -road vehicles specifically are major contributors to the 

regionõs emissions of NOx, PM 2.5, and volatile organic compounds.20 

The San Joaquin Valley Air Pollution Control District  (SJVAPCD) has made significant 

progress against these ch allenges. In 2015, the distri ct provided over $21 million to 

support purchases of 1,153 clean cars and 444 clean trucks, and $1.4 million in 

incentives to install 140 Level 2 and Level 3 electric vehicle chargers.  

 

 
Figure 13: Class 8 
All-Electric Yard 
Hostler from 
TransPower at IKEA 
distribution center in 
Lebec. Made 
possible with 
funding from the 
U.S. EPA and the 
San Joaquin Air 
Pollution Control 
District. 

Through the Ag Tractor Replacement program, SJVAPCD has provided $80 million 

for  small farmers to replace more than 2,200 SJV -based agricultural tractors.  The 

SVJAPCD has also funded an all -electric TransPower yard hostler at the IKEA 

distribution center in Lebec ( see figure 13). 

Liquid Biofuels  

The most significant CTTI activity in t he Valley has been the growth of the biofuel 

industry . Companies producing c lean, low -carbon  fuel are developing new 

facilities, including plants for biodiesel  (see Figure 14) and ethanol, and more 

recently, renewable natural gas.  

òAgriculture generates a significant amount of biomass which can serve as a 

feedstock for current and future lower carbon fuels,ó says John Boesel, CEO of 

CALSTART. òIn addition, given the regionõs relatively lower costs, there could be 

some good opportunities for advanced vehicl e and component manufacturing in 

the Valley.ó  

Many of the biofuel producers already providing manufacturing jobs are using 

waste material as feedstock, thereby helping to eliminate  waste  and create clean 

new energy sources at once . 

                                                      

20 San Joaquin Valley Air Pollution Control District (2016). Report to the Community 2015 -16.  
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FIGURE 14: SELECT BIOFUEL PRODUCERS IN THE SAN JOAQUIN VALLEY  

¶ AltraBiofuels (Goshen)  

¶ Biodico (Fresno)  

¶ Calgren Renewables (Pixley)  

¶ Community Fuels (Stockton)  

¶ Crimson Renewable Energy (Bakersfield)  

¶ Greenbelt Resources (Paso Robles)  

¶ Pacific Ethanol (Madera and Stockton)  

 

According to CEO Harry Simpson, Crimson Renewables spent $42 -$45 million in 2015 

to operate a Bakersfield plant that employs 30 and is currently producing 

approximately 25 million gallons of biodiesel per year. The company is making 

improvements expected to increase production by 2 million gallons per month.  

Biodico, a company that uses cooking oil collected at local restaurants as the 

feedstock for its biofuel production, recently completed an economic analysis of its 

10 million gall on -per -year biofuel facility near Fresno. òIf you include construction, 

transport of goods, and services, the plant has a $40 million annual economic 

impact and that is just counting direct expenditures,ó says Russ Teall, the firmõs CEO. 

The total economic  impact is approximately $165 million annually. On average, a 

biodiesel plant of this size supports 70 direct jobs and 274 indirect jobs, and 

generates approximately $11 million in annual tax revenue.  

Crimson Renewables, Biodico, and other biofuel produce rs are operating  in the  SJV 

in part because of California state policies. The LCFS, outlined earlier, has been 

instrumental for encouraging development of the biofuels industry in the SJV and 

statewide, according to a recent letter on behalf of 57 low -carb on fuel producers. 21 

Teall and Simpson are optimistic about the potential for further growth of the biofuel  

industry in the Valley. òIf the LCFS is extended to 2030 there would be a need for 540 

million gallons of diesel equivalents with a carbon intensity under 20 ñjust for diesel 

compliance,ó says Simpson. òCalifornia can meet the target with approximately half 

of those fuels produced in -state given the right circumstances.ó  

Simpson would like to see the Central Valley agriculture community, municipal 

fleets, and other fleet operators move toward a blend of 10 -20 percent biodiesel. 

Several Pilot / Flying J tru ck stops and independent truck stops along Interstate 5 

and Highway 99  already  sell blends  of biodiesel greater than 5 percent.  

òTruck stops and agricultural users benefit from LCFS and RFS (Renewable Fuel 

Standard) credits that result in biodiesel being cheaper for them compared to an 

equivalent volume of petroleum diesel. We should do some education targeted at 

                                                      

21 Letter to Senate President Pro Tom Kevin De Le·n and Speaker Anthony Rendon (July 6, 2016), titled òCalifornia Fuel 

Producers Support t he Low Carbon Fuel Standard.ó Available at www.calstart.org . 
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retail fuel station operators and large agricultural concerns to achieve increased 

biodiesel blending,ó Simpson recommends. 

Teall adds that emplo yees can live near a biodiesel facility where they work without 

health risk, which is not necessarily the case with  a petroleum refinery.  

The CEC has supported the growth of the industry by providing targeted grants 

through competitive solicitations to hel p cover the capital costs associated with 

plant construction.  

At the Port of Stockton , Community Fuels operates an advanced biorefinery with  a 

production capacity of 25 million gallons per year  and a storage terminal that can 

distribute more than 70 millio n gallons per year (see Figure 15) . The biodiesel is sold to 

the petroleum industry, where it is blend ed with diesel fuel in order to meet the 

requirements of multiple state and federal regulations.  

 

 
Figure 15: 
Biodiesel 
production facility 
with a capacity of 
25 million gallons 
per year, operated 
by Community 
Fuels in Stockton. 

 

Morten son sees the Stockton operation  as a hub of economic activity, with indirect 

regional jobs created for suppliers and contractors serving the plant. The company 

chose the location because of its strong logistics and scalability to support future 

expansion of the business.  

Ethanol plants  are also operating in  the  SJV. The nationõs sixth-largest producer, 

Pacific Ethanol, produces 40 million gallons per year at its Madera plant and 60 

million gallons per year in Stockton . The firm deploys  pioneering cellulosic 

technology from EdeniQ  which helps reduce its carbon intensity . Neil Koehler, 

Pacificõs President and CEO, says the company aims to be the leading producer 

and marketer of low -carbon renewable fuels in the country.  
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Renewable Natural G as 

Facilities for r enewable natural gas (RNG)  prod uction , which captur e biomethane 

from waste and convert it into fuel, are emerging in  the  SJV. RNG can be derived 

from wastewater treatment plants, landfills, and dairy farms,  

RNG is already used to  generate stationary power  in the SJV. For example, in Tul are, 

Colony Energy Partners is producing 400 million cubic feet per year of RNG with 

anaerobic digesters to process dairy manure, food and agricultural processing 

residuals, restaurant and cafeteria food scraps, restaurant grease trap residuals, and 

organi c municipal solid waste. In Pixley, Calgren Renewables and Pixley Biogas are 

producing RNG using anaerobic digesters to process cow manure from three local 

dairies.  

RNG projects like these could become models for creating transportation fuel , and 

indeed, òRNG to transportation fueló demonstration s are und er way  around the 

region . Harvest Power Tulare is developing a digester -to -pump biomethane project 

for on -site Compressed Natural Gas (CNG) fueling.   

Just outside the Valley, Clean World Partners is developing RNG for the Yolo County 

Transit District and Sacramento South Area Transfer Station from two Sacramento 

landfill gas projects, and Recology is fueling its CNG fleet using a developing 

anaerobic di gester in Vacaville.  

Michael Boccadoro, President of West Coast Advisors , think s there is a future for 

develop ing and using RNG for transportation fuel in  the  SJV. òThere is a lot of 

trucking in the Valley for agriculture. Heavy -duty truck operations and the dairies, 

farms, or chards, and wineries all have trucks that could 

use renewable CNG ,ó Boccadoro said.   

All classes of t rucks and buses can use RNG, including 

buses with compressed natural gas (CNG)  engines that 

are found in about  half of the stateõs transit agencies. 

For these vehicles, RNG has extremely  low GHG 

emissions, because capturing and combusting  RNG as 

a fuel  prevents methane, which is a highly potent 

greenhouse gas, from entering the atmosphere.  

According to ARBõs scoring, the carbon intensity of RNG fuel is negat ive , because 

the production process leads to emissions with lower net climate impacts . 

State funding is support ing  the growth of RNG in the SJV. With revenue g enerated 

from Californiaõs Cap and Trade Program in 2015, the Department of Food and 

Agriculture awarded $11 million to fund several digesters  which are scheduled to be 

built by the end of 2016.  

To drive  further expansion, Boccadoro notes that  more state funding is required to 

support new capital expenditures  at dairies. òWe need more than 5-6 digesters. We 

need [to build] 20 -40 a year,ó he says. òThe payoff is huge just for the upstream 

benefits alone. E very $2 -4 of Cap and Trade  funding would result in a ton of carbon 

dioxide equivalent pollution.ó 

òThe payoff (for dairy digesters) 

is huge just for the upstream 

benefits alone. Every $2 -4 of 

Cap and Trade funding would 

result in a ton of carbon dioxide 

equivalent pollution.ó 

- Michael Boccadoro, President, 

West Coast Advisors  
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In addition t o environmental benefits, RNG is an opportunity  for job creation . 

According to an estimate by the Coalition for  Renewable Natural Gas, the 

development of  RNG production facilities  can create  as many as  120 direct and 

indirect jobs per project . With the rig ht combination of incentives and state 

investments, the SJV could become the stateõs biggest center for RNG production 

and jobs . 

Vehicle Technologies  

To meet the growing demand for electric vehicles, Tesla Motors opened a 431,000 -

square -foot specialized pr oduction facility in Lathrop, near Stockton, in 2015.  By mid -

2016, it has created more than 300 jobs .  

The SJV has also become a key test and proving ground for new zero -emission trucks 

and buses. IKEA and two of the region's largest agricultural producers , Harris Ranch 

and Grimmway Farms, are in the early stages of piloting all-electric , Class 8 yard 

tractors, funded by the SJV Air Pollutio n Control District and the CEC .  

At the end of 2015, the first of these tractors, built by TransPower, had been in 

ope ration at IKEA's California distribution center in Lebec for 18 months and had 

accumulated more than 20,000 miles of use. Now, Ikea is actively pursuing other 

projects and is very interested in deploying electric yard tractors throughout the U.S. 

and Canad a.  

Several school districts in the state have begun using electric buses built by Motiv 

Power Systems, including the Kings Canyon Unified School District in Reedley. Even in 

rural areas, zero -emission buses and trucks contribute to improving the SJV air 

quali ty. As a direct result of CEC funding, the San Joaquin Regional Transit District 

(SJRTD) deployed the first two zero -emission, electric buses ever placed into revenue 

service in the SJV. As a result of their impressive performance, the SJRTD has been 

succe ssful in securing additional funding and is now expanding its zero -emission bus 

fleet.  

These clean vehicle demonstration and deployment projects, supported by CEC 

and ARB ( and funded by Cap and  Trade), are playing a key role in developing the 

next generation of cost -effective, reliable, and durable commercial vehicles. Many 

of these vehicles operate frequently in  the  SJVõs underserved communities (DACs), 

and the development and growth of the cle an commercial vehicle sector will 

provide direct and measureable benefits for the many such communities in this 

region.  

A Clean Transportation Center  

In 2015, CALSTART, with  funding from the CEC, launched the San Joaquin Valley 

Clean Transportation Center  with aims to  rapidly deploy cleaner vehicles and fuels 

and  to  identify and develop CTTI growth opportunities for the SJV  (see Figure 16).  

Working with local fleets and stakeholders, as well as CALSTARTõs 150 member 

companies, the organization will help t o that deploy ment of  advanced, clean and 

low -carbon vehicles in the SJC DACs  is a high priority . As of June 2016, in less than 
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one year of operation, the SJV Center had already succeeded in securing more 

than $8 million in new state clean transportation te chnology grants for the region.  

 

 
Figure 16: Plug-in 
hybrid electric car 
(Chevy Volt) at the 
San Joaquin Valley 
Clean Transportation 
Center in Fresno, 
which was launched in 
2015 by CALSTART 
with support from the 
CEC. 

 

òWe are aiming to generate a multiple  of at least ten -to -one  on the CEC investment 

in the SJV Cente r,ó says Boesel. òWe might have been able to hit that target in the 

first year if the amount of Cap and  Trade funding allocated to low -carbon  

transportation had been higher. We had some really strong projects that not only 

would have reduced greenhouse gas emissions, but also cut smog forming 

emissions.ó With the ideas developed and the teams 

formed, the Center will pursue other funding sources, 

Boesel adds.  

The opportunity for growth of the  CTTI in the  SJV is 

additive to the existing primary source of transportation 

energy in the region. Oil production in t he SJV, 

particularly in the south, is largely responsible for Californiaõs rank as the third largest 

oil-producing state in the nation. Approximately half of the oil consumed in California 

is produced in state, while the other half is imported from abroad. 22 

Therefore, nearly half of the money Californians pay for crude oil is going overseas. 

For quite some time, the state will continue to need and benefit from the oil 

produced in  the  SJV. There is an economic opportunity to be seized by replacing the 

imported oil with in -state produced, low -carbon  transportation fuels. 23 The growth of 

the low -carbon  fuel industry  in the region will have the benefit of keeping our 

transportation energy dollar s in the state, generating direct regional economic 

benefit s.  

Whatõs Needed in the San Joaquin Valley ? 

To support continue d  grow  of the CCI  in the SJV, state policymakers should:   

1) Extend t he Low Carbon Fuel Standard (LCFS) well beyond 2020 . The LCFS already 

provides  meaningful  economic value and encourages production of low -

                                                      

22 Imported oil accounts for about 40 percent of oil consumption nationally and nearly 50 percent in California.  

23 Low-carbon fuels are creating meaningful new business lines for conventional fuel  distributors such as Golden Gate 

Petroleum and retailers like Pilot Flying J.  

We are aiming to generate a 

multiple of at least ten -to -one 

on the CEC investment in the 

SJV Center.ó 

- John Boesel, CEO, CALSTART 
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carbon fuels in the SJV. Continuation is needed to spur  further investment and 

production .  

2) Continue to invest in match -funding programs that defray start -up capital costs 

of demonstration and pilot plants for newer low -carbon  fuel technologies.  

3) Prioritize the development of clean fuel infras tructure , which stimulates 

construction jobs and helps  to keep transportation energy funds in the region.  

Continuing grant funding from  the CEC and encouraging utilities to invest in 

infrastructure will support CTTI growth in the SJV.  

4) Continue to support expansion  of the early EV market . With  its 150+ national 

company members , CALSTART will be working closely with the Governorõs Office 

of  Economic Development (GoBiz) to pursue new CTTI manufacturing 

opportunities  like the one made by Tesla Motors in Lathrop . 

Executives at CTTI companies say that SJV has a lot to offer and they express interest 

in developing new facilities in the region. Executives  are optimistic about their 

prospects to improve air quality and to  grow high -quality manufacturing jobs if the 

state continues its commitment to strong goals, standards, and incentive funding.   

 

SILICON VALLEY 
Silicon Valley  includes Alameda, Santa Clara, and San 

Mateo Counties at the southern end of the  San Francisco  

Bay Area  (see Figure  17). The region  has a population of 

approximately 3 million  and  is known worldwide as the 

center of the information and communication 

technology (ICT) industr y. It is also a major hub for 

venture capital and biotechnology.  

Over the past few years, the region has become a major 

source of growth for the national CTTI. Start -ups and 

Fortune 500 firms alike have moved to the area to 

leverage its engineering and int ellectual talent.  

There is consensus among the CEO s of the worldõs largest 

automotive companies that the next 10 years will see 

more change than in the entirety of the previous century.  

To be a change leader in the t ransportation sector, many are tapping the 

innovation culture in Silicon Valley.  

The growth of the CTTI in Silicon Valley has been most significant in four areas: (1) 

Electric vehicles (EVs) and related components and services; (2) Advanced vehicle 

and eng ine controls and systems; (3) Transportation Network C ompanies  (TNCs); 

and (4) Car company and Tier 1 auto supplier R&D centers.  

Electric Vehicles and Related Components and S ervices  

Tesla Motors is the largest generator of jobs in Californiaõs CTTI. Prior to the successful 

announcement of its third car, the Model 3, Tesla was employing over 9,000 skilled 

Figure 17: Silicon Valley counties. 



 

29 

 

workers in the state. According to executives at the firm, more than 65 percent of its 

employees self -reported as non -Caucasian.  

Based on the very p ositive response to the Model 3, there are now reports that Tesla 

is seeking to fill 6,000 additional jobs in California for a total of more than 15,000. At 

its manufacturing plant in Fremont, there are more Tesla Motor  employees working 

on a daily basis t han ever employed when the plant was owned and operated by a 

joint Toyota -GM joint venture  (see Figure 18) .  

Relative to the stateõs air quality and climate goals, the significance of Tesla Motors 

goes well beyond its 9,000 to 15,000 employees in Californi a and the tens of 

thousands of cars on the stateõs streets. Tesla is driving innovation throughout the 

entire automotive industry, and motivating other auto manufacturers to innovate at 

a quicker pace. Tesla says that it now plans to make pickups, buses, a nd heavy duty 

trucks.  

 

 
Figure 18: Tesla Motors 
electric car 
manufacturing facility in 
Fremont. Tesla has 
announced plans to build 
a pickup truck, passenger 
bus, and heavy duty 
truck. 

From 1985 to 2005, many large auto firms closed down plants in the Midwest and 

reopened in the South to take advantage of lower cost labor and more favorable 

regulations. It appears now that the next generation of carmakers sees a California 

location as desirable because it will help them to  take advantage of the stateõs 

talent and culture of innovation, as well as to be close to 

the nationõs largest electric vehicle market. 

Tesla Motors has played an important role in driving major 

new automotive investments in the area, which in clude new 

entrants fro m China, Faraday Future, Atieva, and NextEV.  

Silicon Valley is not just the home to new EV ventures, but  it 

has also spawned two new firms developing electric propulsion systems for trucks 

and buses. Launched by a Tesla co -founder, Wr ightspeed Electric is developing 

range -extended, electric -drive retrofit kits for Class 3 -6 trucks, and in mid -2016, 

announced deals to provide hybrid electric propulsion systems to a New Zealand 

Tesla is driving innovation 

throughout the entire 

automotive industry,  and 

motivating other auto 

manufacturers to innovate at a 

quicker pace.  






















