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Glossary of Terms:
ACCII: Advanced Clean Cars II rule
BC: Baja California
BCS: Baja California Sur
BET: Battery Electric Trucks
BEV: Battery Electric Vehicles
CA: California
CARB: California Air Resources Board
COMCAL: Commission of the Californias
CTP: Clean Truck Program
DC Fast Charger: See Level 3
Drayage Trucks: Under CARB rules, a drayage truck is
an on-road vehicle of over 26,000 pounds that
transports freight, such as containerized, bulk, or
break-bulk goods, in, to or from ports or intermodal
railroad yards. In Southern California, drayage trucks
transport goods to and from the Ports of Los Angeles
and Long Beach as well as the border commercial ports
of entry including Otay Mesa, Tecate and Calexico.
E2/3W Electric two-wheelers (bicycles, mopeds,
scooters and motorcycles), and three-wheelers
E4W: Electric four-wheelers (passenger vehicles)
EMDECs: Emerging Markets and Developing
Economies
EV: Electric Vehicle
EO-N-79-20: Executive Order N-79-20
FCV: Fuel Cell Vehicles
HDEV: Electric HDVs.
HDV: Heavy Duty Trucks. Any vehicle exceeding
26,001 pounds including: street sweepers, city transit
buses (Class-7 trucks); big rigs, cement trucks, dump

trucks (Class-8); and 18-wheeler big rig trucks
(Class-9).
HVIP: The Hybrid and Zero-Emission Truck and Bus
Voucher Incentive Program (HVIP)
ICE: Internal Combustion Engine.
LDEV: Electric LDVs
LDV: Light Duty Vehicles includes cars, vans, SUVs,
pick-up trucks with a gross vehicle weight of less than
or equal to 10,000 pounds.
Level 1: This AC EC charger uses a standard 120-volt
receptacle and is the slowest way to charge your car.
The average charge is 4 miles per hour. A full charge
on Level 1 can take around 30 hours.
Level 2: This AC EV charger can charge up to 30 miles
per hour. A full charge can take 8-10 hours depending
on battery size.
Level 3: Also known as DC faster chargers and utilizes
a 480-volt receptacle. Can provide up to 80% charge
within 30 minutes.
Li: Lithium
MDEV: Medium Duty Electric Vehicles weigh between
14,0001 (Class-4) and 26,000 pounds (Class-6) and
includes: box trucks, delivery trucks and bucket trucks
(Class 4-5) as well as school buses and beverage trucks
(Class-6).
M-HDEV: MDEVs and HDEVs together include electric
Class 4-9 trucks.
NZE: Near Zero Emission
Non-ZEV: Non-Zero Emission Vehicles
PHEV: Plug-In Hybrid Electric Vehicle
TRL: Technological Readiness Level
ZEV: Zero Emission Vehicles

ADVANCED CLEAN CARS II (ACCII) RULE: AN ASSESSMENT OF
ECONOMIC OPPORTUNITIES & CROSS-BORDER IMPACTS IN
THE LAS CALIFORNIAS REGION
Executive Summary
I. Background:
On August 25, 2022, the California Air Resources Board (CARB) approved the Advanced Clean
Cars II (ACCII) rule.1 ACCII codifies into law Executive Order N-79-20 (EO-N-79-20) originally signed by
California Governor Gavin Newsom in September 2020 to set as a goal that 100% of all passenger cars and
trucks sold in the state would be zero emissions vehicles (ZEVs) by the year 2035. Also, by 2045 all medium
and heavy-duty vehicles (truck and buses) sold in California (CA) would also be ZEV where feasible.2 100% of
all drayage trucks would also need to be ZEV by 2035.3
ZEVs include electric vehicles (EV) and
hydrogen fuel cell vehicles (FCV).
ACCII was approved to respond to emerging challenges due to climate change, building upon
California’s efforts to de-carbonize the state’s economy away from fossil fuels with the goal of protecting
the health and safety of communities and workers while also creating high quality jobs tied to the ZEV
transition.
While California is one of 15 U.S. states along with the District of Columbia that have committed to expand
the ZEV market, California’s 2035 100% zero emissions target for autos, trucks, and other heavy vehicles is
among the most ambitious in the nation.4
ACCII’s regulatory mandate will no doubt have ripple effects across other U.S. domestic and international
markets including the neighboring Mexican states of Baja California (BC) and Baja California Sur (BCS). This
white paper explores emerging cross-border opportunities, issues, and barriers that policymakers from the
states of California, Baja California, and Baja California Sur should consider through the Commission of the
Californias (COMCAL).

II. California’s EV Market:
4-Wheeled Passenger EV:
With over 14.2 million registered automobiles, California accounts for 13.5% of all registered automobiles in
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the United States 5 owned by what amounts to less than 12% of the entire U.S. population. 6 Today, close to
43% of all electric light duty vehicles or LDVs (cars, SUVs and light trucks) in the United States (including
plug-in hybrids) can be found in the state of California. Of the total vehicles in California, 55% are in the
five-county region of Southern California (encompassing Los Angeles, San Diego, Orange, Riverside, San
Bernardino, Ventura, and Santa Barbara) closest to the California-Mexico border

Medium & Heavy-Duty EVs (M-HDEV):
Another of California’s EV market segments is that of medium and heavy-duty trucks (including drayage
trucks) and buses (including school and transit buses). As of June 30, 2022, there were a total of 1,943
registered medium and heavy-duty ZEVs on California roadways. This includes 1,369 buses, 306 trucks, and
268 delivery vans. 7 The medium and heavy-duty EV market is particularly important given ACCII’s
regulatory mandate to have 100% of all drayage vehicles in the state of California to be ZEV by 2035. The
demand in California for Class-8, heavy duty EVs (defined as trucks over 33,001 pounds and includes most
big rigs, cement trucks and dump trucks) has been spurred by a commitment by the state to invest SD$2.00
billion over three years (2021-2023) to promote the zero-emission transition for this class of vehicles. 8,9
While the percentage of M-HDEVs on California’s roadways is currently small, market and regulatory
pressures in the state of California are spurring investment in R&D to develop electric and autonomous Class8 drayage trucks to meet the demands of California’s warehouse and distribution sector. So today, Class-8
options do exist to meet the fast evolving regulatory and market demands in the state of California. An issue,
however, is the cost and financing of M-HDEVs as many of these vehicles would need to be purchased by
independent operators with more limited financial means.
California’s fast growing EV market has the potential to catalyze expanded economic development
opportunities for the touristic corridors of BC and BCS frequented by EV vacationers and temporary residents
from California. The potential also exists for expanded investment in manufacturing and assembly of vehicles
and charging infrastructure in Baja California, in particular, Tijuana, Tecate, and Mexicali. That said, it must
be recognized that because of the economic asymmetries that exist between the state of California and
Mexico, the ZEV transition in Baja California and Baja California Sur will evolve at a different pace irrespective
of California’s regulatory mandates. Since issues of environmental health do not respect political borders,
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consideration must also be given to the unforeseen cross-border impacts that ACCII will have on residents of
the tri-state “Las Californias” region.
The newly re-constituted Commission of the Californias (COMCAL) provides the three states with an
opportunity to work cooperatively to develop a binational ZEV transition action plan for the cross-border
region of the Californias. Hopefully, this will be the first of a series of transborder challenges and
opportunities that COMCAL addresses.

III. Baja California Peninsula:
EV Market:
Presently the number of EVs in Baja California and Baja California Sur is small. According to Mexico’s
National Institute of Statistics, Geography, and Informatics (INEGI), in May 2022 combined EV sales (including
hybrids) in both the states of Baja California and Baja California Sur accounted for 3.28% of the entire Mexican
market. Of those EVs sold in BC, only 4.5% are all-electric vehicles. The remaining 94.5% were hybrid plugins or hybrid gasoline vehicles. For BCS, traditional hybrid vehicles accounted for over 97% of total sales.
Hybrid plug-ins accounted for the remaining 3% of sales. No all-electric vehicles were sold in BCS.

EV Infrastructure:
As of this writing there were a total of 81charging stations along the Baja California Peninsula between
Tijuana and Los Cabos. Of this total, 50 EV charging stations --or 61% of the peninsula’s charging inventory—
are Tesla stations which are currently limited for use by only their vehicles. Some 29 EV charging stations
are located in the municipality of Ensenada, representing 35% of the peninsula’s EV charging capacity. Also,
Ensenada currently has the peninsula’s only DC super charging station. Of Ensenada’s total EV charging
capacity, 16 EV charging stations --55% of the municipality’s total-- are located in the Valle de Guadalupe
wine growing area. 10 Tijuana ranks number 2 with 14 stations, followed by Los Cabos with 12 changing
stations. Los Cabos accounts for 46% of all charging stations in the state of Baja California Sur.
Though the current EV charging infrastructure for both Baja California and Baja California Sur is limited, for
a select number of EVs with an extended range, it is currently possible to travel the entire length of the Baja
California Peninsula utilizing charging stations located along Highway 1 from Tijuana to Los Cabos including
charging stations in Cataviña, Guerrero Negro, Loreto, Cuidad Insurgentes, and La Paz. If BC and BCS wish
to encourage increased EV road-tripping tourism, however, expanding the peninsula’s EV charging
infrastructure is going to be essential.
To expand EV-related tourism, BC and BCS could both benefit from augmenting the EV infrastructure at its
hotels, eateries, wineries, and shopping centers by facilitating access to equipment suppliers and promoting
training for installation and maintenance. As the number of EVs increases, the Mexican Federal Electrical
Commission (CFE) would need to build infrastructure for expanded Level 2 and Level 3 charging stations that
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require higher voltage. To encourage environmentally conscious EV related tourism, BC and BCS should make
every effort to EV charging stations using renewable energy sources, particularly solar.

IV. Cross-Border Considerations (Issues, Barriers, and Opportunities):
Given the expected ripple effect of California’s EV regulatory mandate on communities located in the Baja
California Peninsula, attention needs to be given to the potential cross border opportunities, issues, and
barriers, including:
•

Tourism: more potential California EV road tripping tourists going to BC and BCS will need
improved EV charging capacity. If the Baja California Peninsula’s EV charging infrastructure is not
further developed over the next decade, would-be EV oriented tourists may go elsewhere.

•

Cross-Border Trade & Commerce: ACCII mandates that that all drayage vehicles operating in
California roadways be ZEV by 2035 but this will require expanded charging capacity for these
vehicles at or near ports of entry on both sides of the border. Here, a priority must be given to
funding the required EV infrastructure as well as financing to assist truckers to transition to heavy
duty vehicle EVs.

•

Manufacturing: The growing EV market presents unique opportunities for expanded investment
in manufacturing for Baja California particularly for the fabrication of EVs as well as EV chargers
for export and the domestic Mexican market.

•

Workforce Development: With the number of EVs from California growing, EV market demand
will necessitate a trained workforce to meet emerging needs for EV service and repair as well as
manufacturing (EV and EV charging equipment). Without a trained workforce, BC and BCS will be
unable to capitalize on this opportunity. Here, opportunities exist for expanded cross-border
collaboration with California educational institutions (UC, CSU, and community colleges) providing
technical assistance in the area of e-mobility and green energy curriculum development.

•

Environmental Concerns: ACCII has the potential to increase the number of used internal
combustion engine (ICE) vehicles imported informally into Mexico from California (known as
“chocolate” vehicles), with potential adverse environmental consequences (including air emissions
impacts) and hazardous material consequences when cars are eventually disposed. The Mexican
Federal government could take steps to reduce this risk by restricting the importation of used ICE
vehicles in favor of used, roadworthy EVs on or prior to 2035.

•

Emergency Planning & Response: The growing number of EVs on the roadways of the Baja
California Peninsula will increase the risk of fires involving electric vehicles. According to the U.S.
National Transportation Safety Board (NTSB) such fires pose a risk to emergency responders given
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the high-voltage lithium-ion batteries found in EVs. Accordingly, fire fighters require specialized
training in suppressing such fires. 11 Consideration must also be given to the impacts of EV charging
infrastructure and potential stranded EV travelers that could be impacted due to power outages
related to natural disasters (e.g., earthquakes, hurricanes, flash floods, extreme drought conditions)
in the tri-state Las Californias region.
•

Safety Concerns: With increased cross-border e-mobility, the market demand for electric two and
three wheeled vehicles is also expected to grow. Given the growing problem with e-bike accidents
and fatalities in California, the issue of e-bike safety needs to be taken into account for the San
Diego-Tijuana border region. There are over 100,000 daily northbound cross border commuters at
the San Ysidro port of entry. Both Tijuana and San Diego are encouraging bicycle commuting, so the
number of e-bike commuters will also increase.

•

Social Equity: While the cost of EVs is expected to decrease over the coming decade given the
rapid pace of innovation occurring in this sector, until EVs are priced more affordably, most fourwheel EVs will be out of reach for economically disadvantaged residents of California or even most
middle-class households in Baja California and Baja California Sur. The California after-market of
used EVs could help expand EV access in the Baja California Peninsula. Beyond four-wheel EVs
(which was the focus of ACCII) greater attention needs to be given to facilitating cross-border emobility transportation corridors particularly for two-wheel EVs (e.g., e-motor scooters and ebikes). A growing number of U.S. citizens are now residing in Tijuana and commuting daily to San
Diego due to the high cost of housing north of the border. Expanded cross-border e-mobility
options could improve the quality of life and improve work productivity for these cross-border
commuters.

V. Recommendations:
A. Economic Development:
a.) Tourism:
i. To spur expanded cross-border tourism to the Baja California Peninsula, the states of
BC and BCS should formalize an MOU with California, modeled after the multi-state
Regional Electric Vehicle West Plan being implemented in the U.S. western states 12.
Here the goal should be to develop a binational EV plan to accelerate the expansion of
the ZEV infrastructure for a tri-state ZEV Corridor of the Californias or “E-Camino
Real,” linking CA 101 and I-5 in California with Mexico’s Highway 1 along the entire

11

Safety Risks to Emergency Responders from Lithium-Ion Battery Fires in Electric Vehicles, National Transportation Safety Board,

Safety Report, NTSB/SR-20/01/PB2020-101011. https://www.ntsb.gov/safety/safety-studies/Documents/SR2001.pdf
12

https://www.naseo.org/issues/transportation/rev-west

6

length of the Baja California Peninsula. The emphasis should be on dramatically
expanding the number of Level 2 and DC fast charging stations in BC and BCS.
ii. BC and BCS governments should work with the hotel, restaurant, and winemaking
trade associations to promote the installation of charging stations along the tourism
corridor. Level 2 chargers can be installed without electrical upgrades, so they can be
deployed quickly. Public parking lots, commercial buildings, and shopping centers
should also be targeted for EV charging station installation.
iii. Consideration should be given to the development of a cross-border e-mobility action
plan to spur innovation and investment and to accelerate cross-border EV adoption
for both four and two-wheeled vehicles including e-bikes/scooters.

b.) Cross-Border Trade & Commence
i. Tri-state cooperation should be expanded to ensure that by 2035 there is adequate EV
charging infrastructure south of the U.S. border to support the charging requirements
of drayage battery electric trucks (BET) and other zero emission inter-modal cargo
transport. Here, financing could prove critical so co-financing opportunities should
be explored through the North American Development Bank (NADBANK).

B. Workforce Development & Readiness
a.) Consider formalizing a tri-state MOU to catalyze cross-border collaboration leading to
Spanish language courses to certify EV Technology Technicians in the Baja California
Peninsula modeled after courses already developed by the California Community Colleges.
b.) To support expanded e-mobility curriculum development for colleges and universities in
BC and BCS, opportunities for expanded cross-border collaboration should be explored in
the areas of e-mobility and green energy curriculum development as well as research.
Such an effort could potentially be led by UC Davis’ Electric Vehicle Research Center. 13
c.) Given funding limitations for cross-border workforce development training, funding
opportunities should be actively pursued through U.S. AID, corporate support, and private
philanthropy.

C. Environment Protection & Energy Considerations
a.) Strengthen dialogue, communications and knowledge sharing (including technical
assistance) on climate action in the three states. The state of California sustainability
leadership is recognized globally. Baja California and Baja California Sur could benefit from
California’s lessons learned. This could promote public policies and economic development
strategies that could position both states to maintain their leadership in EV adoption vis-àvis other Mexican states. The benefits of such binational collaboration could have strong
cross-border benefits.
13
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b.) Along the border, binational cooperation between California and Baja California needs to also
continue to address the issue of cross-border environmental impacts with attention to
potential unintended consequences of ACCII.

D. Emergency Planning & Response:
a.) To help BC/BCS better respond to the growing number of expected EV travelling vacationers
from California, CAL Fire, in cooperation with the National Fire Protection Association
(NFPA), 14 could offer EV firefighting training to BC/BCS first responders.
b.) Tri-state contingency plans should be drawn up to prepare for potential disruption of power
grid and EV charging infrastructure due to a natural disaster such as a major earthquake.
c.) Promote cross-border environmental protection training between California EPA and Baja
California’s Secretariat of Environment and Sustainable Development in the area of
hazardous waste management, water quality, air emissions and emergency planning and
response to avoid the unintended consequences of cross-border waste streams that are a
result of shifting consumer demand from ICE to ZEV vehicles over the next decade.
d.) Given the expected future increase in e-bike traffic at the San Ysidro/Tijuana border proactively undertake public education on e-bike safety as well as increase cross-border
enforcement on the use of helmets and under-age use of class-3 e-bikes.

E. Social Equity:
a.) Recognizing the many economically disadvantaged residents across the tri-state Las
Californias region, any binational EV transition planning should also actively explore
opportunities to encourage importation of roadworthy used EVs from California into BC and
BCS as well as promoting cross-border transportation corridors that include safe, expanded
E2/3W
access.

I.

Introduction:

On August 25, 2022, the California Air Resources Board (CARB) approved the Advanced Clean Cars II
(ACCII) rule.15 ACCII codifies into law Executive Order N-79-20 (EO-N-79-20) originally signed by California
Governor Gavin Newsom in September 2020 to set as a goal that 100% of all passenger cars and trucks sold
in the state would be zero emissions vehicles (ZEVs) by the year of 2035. Also, by 2045 all medium and heavyduty vehicles (truck and buses) sold in California (CA) would also be ZEV where feasible.16 100% of all drayage
trucks would also need to be ZEV by 2035.17 Here, ZEVs includes electric vehicles (EV) and hydrogen fuel cell
vehicles (FCV).
14
15
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ACCII was approved to respond to emerging challenges due to climate change, building upon California’s
efforts to de-carbonize the state’s economy away from fossil fuels with the goal of protecting the health and
safety of communities and workers while also creating high quality jobs tied to the ZEV transition.
While California is one of 15 U.S. states along with the District of Columbia that have committed to expand
the ZEV market, California’s 2035 100% zero emissions target for autos, trucks, and other heavy vehicles is
among the most ambitious in the Nation. 18 Hawaii, for one, set an interim target of 100% ZEVs sales by 2050. 19
ACCII’s regulatory mandate will no doubt have ripple effects across other U.S. domestic and international
markets including the neighboring Mexican states of Baja California (BC) and Baja California Sur (BCS). In
fact, EO-N-79-20 and other regulatory measures in Europe have already prompted many leading auto makers
to set plans to convert their entire production to ZEVs. 20 In the case of the EU, the European Parliament
recently backed a plan to prohibit the sale of gas and diesel vehicles across its 27-nation bloc by 2035. Canada
is also mandating the sale of zero emission vehicles that same year. 21
Even if California meets its target of 100% ZEV by 2035, this does not mean that internal combustion engine
(ICE) vehicles will stop circulating on its roadways. In fact, as of December 31, 2021, of the reported 837,837
EVs registered on California roadways 36.4% or 305,315 were plug-in hybrids, still reliant on gasoline and with
a limited electrical power range. 22
That said, the popularity of EVs in California coupled with expanding investment in this sector to respond to
growing market demand should prompt the states of Baja California and Baja California Sur to begin
preparing for the increased number of ZEVs driven by California motorists across the border into Mexico.
This underscores the need for policies, regulations, and investments in charging infrastructure as well as
workforce training to support the growing ZEV driving population on the roadways of the Baja California
Peninsula.
No doubt, California’s fast growing ZEV market can catalyze expanded economic development opportunities
for the touristic corridors of BC and BCS frequented by vacationers and temporary residents from California.
Additionally, the potential also exists for expanded investment in manufacturing and assembly of vehicles
and charging infrastructure in Baja California, particularly in Tijuana, Tecate, and Mexicali. That said, it
must be recognized that because of the economic asymmetries that exist between the state of California and
Mexico, the ZEV transition in Baja California and Baja California Sur will evolve at a different pace irrespective
of California’s regulatory mandates. Also, since issues of environmental health do not respect political
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borders, consideration must be given to the unforeseen cross-border impacts that ACCII will have on
residents of the tri-state “Las Californias” region.
The newly re-constituted Commission of the Californias (COMCAL) provides the three states with an
opportunity to work cooperatively to develop a binational ZEV transition action plan for the cross-border
region of the Californias. This will provide economic and other benefits to all three states.
To support forthcoming dialogue between Las Californias policymakers on the future of zero emission
vehicles in the tri-state region including economic opportunities and cross-border impacts this white paper
has been prepared by a binational team from the Institute of the Americas, UC San Diego Center for U.S.Mexican Studies, SDSU Institute for Regional Studies of the Californias and the Universidad Autonóma de
Baja California Sur (UABCS).
This policy white paper is divided into the four sections:
•

EV Market Demand

•

EV Infrastructure

•

Cross-Border Impacts (Challenges, Barriers, and Opportunities)

•

Recommendations

The goal of this white paper is to provide “Las Californias” policymakers with a common understanding of
current developments in the EV market. This includes discussion of technological innovations and potential
cross-border impacts to spur healthy dialogue and public policy decision-making that is more forward
thinking and less reactive to promote economic development, and enhanced quality of life and well-being for
all residents of the tri-state region.

Disclaimer:
COMCAL’s current focus is on the legislative changes related to ACCII. As such, the emphasis of this white
paper is the LDEV and HDEV (including drayage and buses) markets for California, Baja California, and Baja
California Sur.
When comparing EV market data, there are noted differences between countries and governmental agencies.
In the case of Mexico, some data sources include gas-powered hybrid vehicles towards EZ totals. In California,
the UK, and the European Union, electric Plug-in Hybrids (EPEV) are counted towards total registered EVs.
The U.S. Energy Information Agency, however, is definition of EV, however, is battery powered all-electric
(BEV). Here, every effort was made to obtain “apples to apples” comparative data.
Currently, there are 10,127 hydrogen fuel cell vehicles (FCV) on California’s roadways as 12/31/2021 23 . To
support the re-fueling of this fleet, there are currently 60 open retail hydrogen re-fueling stations for light
duty vehicles state-wide along with another 34 such stations planned. An additional 7 hydrogen fueling
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stations for heavy duty vehicles are in operation with an additional 4 planned 24. As the market for hydrogen
fuel vehicles remains nascent and cross-border opportunities are more limited, the emphasis of this white
paper is on EVs. Further research, however, is strongly recommended on emerging cross-border hydrogen
economy opportunities between CA, BC, and BCS including green and blue hydrogen.
Given the economic asymmetries between the state of California and its Mexican sister states of Baja
California and Baja California Sur, the e-mobility transition south of the border will mirror to some degree
those of other emerging market economies and developing countries around the world such as China, India,
and Brazil where the market growth of two-and-three-wheel electric vehicles (motorcycles, scooters, e-bikes)
is more prevalent. That said, in this white paper limited attention has been focused on the E2/3W market.
This is an area requiring additional in-depth research including the need to examine potential cross-border
synergies with communities and transit systems of Southern California, in particular San Diego.

II. EV Market Demand
a.) Global Demand
Light Duty Vehicles, Heavy-Duty Trucks, and Electric Two & Three-Wheelers:
Globally, EV market demand is on the rise with 6.9 million 4-wheel EV (E4W) sales in 2021, a 107% increase
over 2020. By the end of 2021, cumulative global sales of E4Ws reached 18.6 million. Of these, 98% were lightduty electric vehicles (LDEVs) and 2% were heavy duty electric vehicles (HDEVs). Of this total, there are over
1.3 million commercial EVs, including buses, delivery vans, and trucks as well as 280 million electric mopeds,
scooters, motorcycles, and three-wheelers globally. 25
The global leader in EV market demand (excluding E2/3Ws) is China with over 52% of worldwide sales in 2021
totaling over 3.58 million EVs. Europe ranks second with 33% of global demand totaling 2.3 million EVs. In
fact, seven of the top ten national markets for EVs were in Europe: Germany, the United Kingdom, France,
Norway, Italy, Sweden, and the Netherlands 26. Combined, China and Europe accounted for 75% of the global
EV market in 2021. By 2025, these two markets will account for almost 80% of EV sales. 27
The United States, for its part, is the third largest EV market in the world. In 2021, the United States reached
a record high of 667,731 new EV sales, an 103% increase over 2020 28. By 2025, the United States will represent
15% of the total global EV market. California accounts for almost 38% of all EV vehicles on U.S. roadways
today.

24
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Globally, California ranks as the third largest EV market (BEV and PHEV) with 868,385 total EVs, behind China
and the United States (excluding California), followed by France, the UK, and Germany.
By 2025 there will be 77 million E4W passenger vehicles on roadways across the globe representing 6% of the
total world’s fleet. Some regions will grow faster with EVs representing 13% of all vehicles in China and 8%
in Europe in that year. 29
Furthermore, the e-mobility market is shifting from being driven primarily by policy to one where organic
demand is the key market driver. This is already reflected in the sales of internal combustion engine (ICE)
vehicles.
According to Bloomberg NEF, ICE vehicle sales peaked globally in 2017 and is now in permanent decline. By
2025, ICE auto sales will be 19% below their 2017 peak. 30
While ICE sales will be in decline globally, this market shift will, for the most part, be driven by increased EV
demand in China, Europe, the United States, and other developed country markets including Japan, South
Korea, and Australia. Still, based on current estimates by 2040 over 800 million ICE vehicles will remain on
the world’s roadways, accounting for more than half of the vehicles on the globe. 31
ICE vehicles will be most prevalent in emerging market countries where policy support and other tax
incentives for EVs are more limited or non-existent. This could contribute to a two-tiered global auto market
with the economic and air quality benefits of electrification set to accrue unevenly between wealthy and
emerging economies. 32 What could change this prognosis, however, is a decline in the EV cost curve over the
next 10-15 years. If the EV sector follows a similar path as the solar energy sector, which has dropped its
costs by a factor of 5 since 2010, 33 EV adoption could accelerate over the coming years making electric vehicles
more accessible for economically disadvantaged and low-income households around the world.

b.) United States:
While the U.S. lags behind China and Europe in EV sales and registered vehicles, ICE supply chain challenges,
fiscal incentives for EVs on the supply and demand side, and rising gasoline price volatility have helped fuel
the U.S. domestic EV market. For the period ending December 31, 2021, there were 2,322,291 EVs on U.S.
roadways with 1,454,480 BEVs and 867,811 PHEVs. As of Q1-2022, cumulative U.S. EV sales totaled 2,642,028. 34
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In the coming years, U.S. market demand is expected to increase, spurred in part by the Inflation Reduction
Act (IRA) that was recently signed into law by President Biden. The IRA includes key provisions to promote
the adoption of EVs including a consumer tax credit of up to $4,000, permitting lower/middle income
individuals to purchase used clean vehicles; $7,500 in consumer tax credits to buy new clean vehicles; and $3
billion for the purchase of EVs for the U.S. Postal Service. 35 The IRA legislation calls for all EVs to have at least
50% North American content. 36 This should help increase the market share of U.S, Mexican, and Canadian
manufactured EVs.
Beyond the IRA, California’s ACCII is a real game changer given the likely impact that it will have on catalyzing
expanded EV market adoption across the United States. Already there are 15 U.S. states (including
Massachusetts, Washington, and New York) that have set goals to transform their car markets or have already
committed to following California’s new rules. Collectively, these states represent a third of the entire U.S.
auto market. 37
Another interesting development in the U.S. EV market is the growing demand among the U.S. traveling
public to rent EVs. By the end of 2022, Hertz Global Holdings plans to close a $4.2 billion deal to purchase
100,000 Tesla BEVs with plans to have EVs account for 30% of its entire fleet of vehicles by 2024. Following
Hertz lead, Enterprise and Avis Budget Group are also positioning themselves to expand their fleets of EVs,
although to date no details are publicly available. 38 Auto rental companies have historically accounted for
10% of all U.S. auto sales so their transition to EV market adoption will be important to watch. California is
the largest single market for car rentals accounting for 13.6% of average billed days in 2020. 39

c.) California:
With over 14.2 million registered automobiles, California accounts for 13.5% of all registered automobiles in
the United States 40owned by what amounts to less than 12% of the entire U.S. population 41. Today, close to
43% of all electric LDVs in the United States (including plug-in hybrids) can be found in the state of California.
Of total vehicles on California roadways, 55% are located in the five-county region of Southern California
(encompassing Los Angeles, San Diego, Orange, Riverside, San Bernardino, Ventura, and Santa Barbara) that
is closest to the California-Mexico border.

35https://www.democrats.senate.gov/imo/media/doc/summary_of_the_energy_security_and_climate_change_investments_in_the
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Light Duty ZEVs:
For the period ending December 31, 2021, California had a total of 837,837 ZEV including 522,445 battery
electric vehicles; 305,315 plug-in hybrid electric vehicles; and 10,127 fuel cell vehicles. As of Q1-2022, California
had 1,135,387 registered ZEVs 42 that include battery-electric, plug-in hybrid-electric and fuel cell electric
vehicles 43.
According to the U.S. Department of Energy, California accounts for nearly 39% of all electric vehicles in the
United States for the period ending December 31, 2021. 44 California’s neighboring state of Arizona ranks 6th
with 2.8% of all EVs in the United States totaling 40,070 EVs.
While California remains the dominant U.S. leader in ZEV market adoption, inequities in access to these
vehicles can be observed across the state including in Southern California. As a case in point, currently 2.85%
of LDVs in Southern California are ZEVs with more affluent Orange County having 4.15% of its vehicles being
ZEV.
By contrast, Imperial County (which is one of the most economically disadvantaged counties in the state), has
only 0.06% of EVs among LDVs on its roadways, a consequence of the inability of most of its residents to be
able to afford the cost of EVs.
In part because of the inequities that exist within California’s own ZEV market, the state of California has
committed $1.2 billion in the state’s 2021 budget to spur market consumer adoption of ZEVs by disadvantaged
and low-income households. 45 The recently approved 2022 Inflation Reduction Act will provide further
federal assistance to these disadvantaged households by providing a $4,000 tax credit for the purchase of used
EVs. 46
Based on recent sales data, used EVs are up to 40% cheaper than the average used gas car when including
California’s Clean Cars 4 All program.47 Used EV models that are currently available in California for under
$15,000 include Nissan LEAF, Ford Focus, Volkswagen e-Golf, Kia Soul EV, and the BMW i3. 48 Additional
federal incentives-- including those highlighted in the 2022 Inflation Reduction Act-- should help California
meet its ambitious targets.
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Heavy Duty EVs (HD-EVs) including Drayage Trucks, and Buses:
While much attention has been placed on market adoption of light duty ZEVs in California, another extremely
important market segment is that of medium and heavy-duty trucks (including drayage trucks) and buses
(including school and transit buses).
This is particularly important given ACCII’s regulatory mandate to have 100% of all drayage vehicles in the
state of California to be ZEV by 2035. California’s drayage vehicle-specific mandate has been spurred by the
growing number of documented environmental health impacts (e.g., asthma respiratory infections, cardiovascular disease, and other health problems) effecting vulnerable populations across California living in close
proximity to port and distribution centers and affected by airborne emissions from diesel-powered drayage
trucks. A case in point is the Port of San Pedro, which is the single largest source of air pollution in Southern
California, due in part to the moving of cargo and off-dock rail transfers and short-haul transfers in the
region. 49 The ports of entry of California and Baja California are likewise impacted by significant air pollution
produced by the drayage fleet.
The demand in California for heavy duty EVs has been spurred by a commitment by the state to invest
USD$2.00 billion over three years (2021-2023) as follows:
•

USD$1.3 billion to deploy more than 1,000 drayage trucks, 1,000 school buses, and 1,000 transit buses
with ZEV alternatives as well as the associated refueling infrastructure.

•

USD$700 million for ZEV clean trucks, buses, and off-road equipment as well as investment in heavy
duty ZE fueling and charging infrastructure 50.

As of June 30, 2022, there were a total of 1,943 registered medium and heavy-duty ZEVs in California. This
includes 1,369 buses, 306 trucks, and 268 delivery vans. 51 Disparities between counties are also evident with
Los Angeles County having over 17.4% of the state’s share of registered medium and heavy-duty ZEVs (totaling
339) versus Imperial County with only 3 such vehicles accounting for 0.15% of the state’s share.
While the percentage of HDEVs on California’s roadways is still small, market and regulatory pressures in the
state of California are spurring investment in R&D to develop electric and autonomous class-8 drayage trucks
to meet the demands of California’s warehouse and distribution sector. So, today, Class-8 options do exist to
meet the fast evolving regulatory and market demands in the state of California. An issue, however, is the
cost and financing of HDEVs, particularly for independent truck drivers.

d.) Mexico:
According to the National Institute of Statistics, Geography, and Informatics (INEGI) in 2019, there were 47.79
million vehicles on Mexico’s roadways. Of that total, 32.3 million were passenger vehicles, 437,417 were buses,
49
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10.98 million were heavy duty vehicles, and an additional 4 million were two and three-wheel motorcycles. 52
Of this total, EVs represent less than 2% of Mexico’s total vehicle fleet.

LDV EVs:
Based on available government data, Mexican EV sales (including plug-in hybrids) over the 5-year period
(2016-2020) totaled 69,869. Of this total, all electric EVs accounted for 1,116 vehicle sales representing 1.6%
of EV sales during this time frame. In 2020, total EV sales (hybrid electric vehicles, PHEV, and all electric
BEVs) accounted for 1.749% of the total Mexican market.
Though 2020 experienced a decline in EV sales, due in part to the COVID-19 pandemic, over the past 18
months demand for EVs in Mexico has grown. In 2021, 39,100 EVs were sold, of which 768 were all-electric.
While Mexico’s sales volume of all electric vehicles is still small compared to consumer demand in California,
it is worth nothing that when compared to other U.S. states, Mexico has more registered all-electric vehicles
on its roadways by year end 2021 (1,884 in total) than any of the following 7 U.S states: Montana, Alaska,
Mississippi, West Virginia, South Dakota, Alaska, North Dakota, and Wyoming. 53
Here, however, it is worth noting that the vast majority of EV light-duty vehicles on Mexican roadways can
be found in just a few metropolitan areas. In fact, in 2019 Mexico City and the adjoining Estado de Mexico
represent 52% of all registered EV in Mexico.
According to INEGI, during the month of May 2022, a total of 4,486 EVs were sold throughout Mexico. Of that
total, 391 or 8.7% were all electric EVs, 359 were hybrid plug-ins, and the remaining 3,736 or 83.2% were hybrid
vehicles. 54
In an effort to spur demand for EVs, in recent years Mexico’s federal government has sought to
incentivize electric vehicle purchases through local tax exemptions. 55 Anticipated price reductions of EVs due
to economies of scale in manufacturing coupled with fiscal incentives should make electric vehicles more
affordable in Mexico within the next five to ten years.
According to industry analysts, until Mexico’s EV market reaches a price of USD$15,000 (300,000 MX pesos at
20 MX pesos to the USD) or below, the market demand for electric vehicles will remain limited. 56 Even the
most affordable new EV in Mexico, the hybrid Prius C, sells for MXP366,900, well above the MXP$300,000
threshold.
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By 2030, Mexico is projected to have 43 million vehicles in its fleet with 15% being EV. This accounts for over
6.45 million vehicles. Based on current trends, the vast majority of these autos will be hybrid vehicles.
Not taken into account in the INEGI data is the total number of electric vehicles including two and three
wheeled electric vehicles (e.g., scooters and motorcycles). The entire fleet of EVs in Mexico in 2019 (E4W and
E2/3W) was estimated by the U.S. Trade Administration to be a total of 955,393 vehicles. 57

e.) Baja California Peninsula (Baja California and Baja California Sur):
Presently the number of EVs in Baja California and Baja California Sur remains small. According to INEGI, in
May 2022 combined EV sales (including hybrids) in the states of Baja California and Baja California Sur
accounted for 3.28% of the entire Mexican market.
Looking more closely at sales data, all electric EVs accounted for 5.5% of total sales in BC with the remaining
94.5% being hybrid plug-ins or hybrid vehicles.
In the case of BCS, traditional hybrid vehicles accounted for over 97% of the total EV sales. Hybrid plug-ins
accounted for the remaining 3% of sales. No all-electric vehicles were sold in BCS. According to government
records, through 2018 a total of 27 all-electric vehicles, plug-in hybrids, and traditional hybrids were
registered in BCS corresponding to model years 2000 or newer through 2018.

III. EV Infrastructure
a. California versus rest of the United States:
When considering projected future demand for electric vehicles, the infrastructure behind EVs is extremely
important. Charging stations, their availability, their charging speed, and their quantity matter a lot when
consumers think about purchasing an electric vehicle.
Tesla has demonstrated that building charging infrastructure when demand for EVs was just emerging gave
confidence to its customers that there would be a place for them to charge their vehicles.
For its part, California is now proactively building the necessary EV infrastructure in preparation for the
elimination of combustion engine car sales by 2035. As previously stated, California has recently invested $10
billion in a ZEV package that helps fund the creation of charging stations. 58 This and other incentives have
enabled California to have one of the largest and most extensive charging station systems in the United States.
For the period ending December 31, 2021, California had 31,912 EV public charging stations amounting to 0.56
charging stations per registered BEV. California was followed by New York (5,704), Florida (4,948), Texas
(4,581), Washington State (3,444), and Georgia (3,415).
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As of Q2-2022, California had over 79,023 public and shared private electric vehicle charging stations across
the state. Of this total, 45% (35,594) were public and 54.9% (43,429) were shared private charging stations. 59
Over 52% of all EV charging stations in California are located in the 8-country region of Southern California
that represents over 55.5% of the state’s population.
While most Southern California counties have charging infrastructure proportional to their population, there
are a few notable differences. In the case of San Diego County, it has 12.76% of the state’s charging capacity
yet only 8.41% of the state’s population and 8.38% of the state’s ZEVs. By comparison, Riverside County has
6.17% of the state’s population and 4% of the state’s ZEVs but only 1.96% of the state’s EV charging stations.
So, work remains to be done across the state to invest in the required EV charging infrastructure required to
meet growing ZEV consumer demand particularly in many of California’s rural communities.

b. Wyoming ZEV Strategy:
Wyoming’s ZEV strategy offers a potential lesson for BC and BCS. While Wyoming’s currently available EV
charging infrastructure is minimal with only 197 units (as of this writing) compared to other more urbanized
U.S. states and Wyoming has one of the lowest EV adoption rates in the country, the state is nevertheless
taking proactive steps to dramatically increase its EV charging infrastructure deployment over the coming
years. The reason is simple, tourism is Wyoming’s second largest industry. In 2021, over 8.1 million visitors
came to Wyoming, spending $4 billion and generating $243 million in tax revenue. 60 While tourism remains
critical to Wyoming’s economy, the state remains concerned that without additional investment in EV
infrastructure in the coming years, Wyoming could be at risk of losing both visitor and business travel to
competing travel destinations. 61 After all, the majority of Wyoming’s road-tripping tourists come from the
states of Colorado, Utah, and California, three states with high EV adoption rates.
According to Patrick Lawson, owner of Wyoming-based Wild West EV, “The easier it is for people in electric

vehicles to go through Wyoming, they’ll take that route. Where the chargers are, that’s where the tourists are
going to go. 62” Wyoming automobile publisher, Vince Bodiford also observed, “We already know that a large
percentage of people who come to Wyoming as tourists fly into Denver, rent a car and then drive up to the
National Parks.” Bodiford further observed, “knowing that they’d be able to charge those cars, might be an
incentive for them to rent an electric car if they were coming to Wyoming.” 63 Bodiford identified two major
hurdles that are currently limiting Wyoming’s possibility for EV-related tourism. The first is that the state’s
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current fleet of rental vehicles (including EVs) is still quite limited. The other is the limited number of rapid
charging stations, permitting an electric car to re-charge in under three hours. Of the total 197 EV charging
stations across Wyoming as of 9/2/2022, 85 were fast chargers. 64
In an effort to address Wyoming’s EV infrastructure deficit, the state has recently developed a “ZEV Strategy”
for the state with the goal of expanding its EV infrastructure while keeping pace with changes in
technological, regional, business and personal transportation preferences and demands of its traveling
public, both in-state and tourism based 65.
Earlier, in 2017 Wyoming joined forces with the states of Arizona, Colorado, Idaho, Montana, Nevada, New
Mexico, and Utah to formalize an MOU to develop a Regional EV Plan (REV West Plan) with the goal of
improving the regional EV infrastructure across their 8-state region with the goal of creating an
Intermountain West Electric Vehicle Corridor. 66
The case of Wyoming is important as it offers many valuable lessons learned for the states of Baja California
and Baja California Sur as both states vie for their respective share of tourism revenue from California’s crossborder road-tripping traveling market.

Mexico
According to INEGI, the majority of charging stations are located in three metropolitan areas: Ciudad de
México, Monterrey, and Guadalajara. According to Mexico’s Ministry of the Environment and Natural
Resources (SEMARNAT), in June 2018 Mexico had installed 1,518 charging stations with three states having
the largest concentration: Cuidad de México (21%), Nuevo Leon (11%), and Jalisco (9%). 67 A more recent 2021
report claims that Mexico has 2,500 public charging points with almost 100% of them allowing free charging. 68
Beyond the referenced metropolitan areas, there is a noticeable absence of charging stations elsewhere
Mexico. According to Plugshare data as of August 2022, Cuidad Juárez, Chihuahua had 8 AC chargers; Puerto
Vallarta had 11; Toluca had 25 (including 3 that were DC fast chargers); and Puebla had 37 with 3 of these being
DC fast chargers. 69
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Baja California Peninsula
Based on current Plugshare data as of 8/20/2022, there are a total of 81 charging stations along the Baja
California Peninsula between Tijuana and Los Cabos. Of this total, 50 EV charging stations --or 61% of the
Peninsula’s charging inventory—are Tesla stations. Among cities along the Baja California Peninsula, the
highest concentration of EV charging stations is located in the municipality of Ensenada (29) with 16 of these
charging stations located in the Valle de Guadalupe wine growing area. 70 Also, currently the only DC fast
charging station in the Peninsula is located in Ensenada along Km 103 of the Tijuana-Ensenada toll road in
the community of Playitas. 71 Tijuana ranks number 2 with 14 stations, followed by Los Cabos with 12 changing
stations, accounting for 46% of all charging stations in the state of Baja California Sur.
Though the current EV charging infrastructure for both Baja California and Baja California Sur is limited, for
a select number of EVs with an extended range 72, it is currently possible to travel the entire length of the Baja
California Peninsula, utilizing charging stations located along Highway 1 from Tijuana to Los Cabos including
charging stations in Cataviña, Guerrero Negro, Loreto, Cuidad Insurgentes, and La Paz.
To expand EV-related tourism, BC and BCS could both benefit from augmenting the EV infrastructure at its
hotels, eateries, wineries, and shopping centers by facilitating access to equipment suppliers and promoting
training for installation and maintenance. As the number of EVs increases, the Mexican Federal Electrical
Commission (CFE) would need to build infrastructure for expanded Level 2 and Level 3 charging stations that
require higher voltage. To encourage environmentally conscious EV related tourism, BC and BCS should make
every effort to foster EV charging stations using renewable energy sources, particularly solar.

Costa Rica: EV Lessons Learned:
Given the steady adoption of EVs in Costa Rica, Baja California and Baja California Sur could benefit from the
experiences of this competing tourist destination. In an effort to spur EV demand and investment, Costa
Rica enacted an E-Mobility Law in 2017 with the goal of accelerating EV market adoption and investment in
EV infrastructure. 73 Costa Rica’s law mandates that the retail electricity providers install charging stations
every 80 miles or less along international and national highways. Chargers are required at every new parking
lot built and at public buildings. Since passage of the E-Mobility Law, the number of EV vehicles in Costa Rica
grew from 1,258 in 2017 to 5,730 in 2022. More than 40% of the EVs are personal cars. The rest of the EVs are
bicycles and motorcycles as well as specialty vehicles such as golf carts and commercial vehicles.
Like Costa Rica, Baja California and Baja California Sur have an economy supported mainly by industry,
agriculture, and service (tourism). Unlike Costa Rica, charging infrastructure in Baja California and Baja
California Sur has already started to grow organically through the business sector. To accelerate this
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growth, it is probably not necessary or realistic to pass a federal law in Mexico to mandate the installation
of EV charging infrastructure.

IV. Cross-Border Considerations (Issues, Barriers, and Opportunities):
A. Economic Development

a. Tourism:
According to an analysis done by Mexico´s Tourism Secretary in early 2022, 44.9 million people crossed from
the U.S. southern border to Mexico by car last year. Border crossing activities generated approximately $2.3
billion dollars in tourism related revenues during 2021, which is 44.6% short of pre-pandemic numbers.
Travelers from the United States crossed the Mexican border to visit family and friends (39.7%), to shop
(26.8%), to receive medical attention (13.8%), for pleasure (7.7%), for business (6.0%), and for unspecified
reasons (6.0%). Among Mexican states, Baja California had the highest percentage of total number of people
crossing (58.6%). 74 Also, among those U.S. cross-border road-trippers, the majority of those traveling to Baja
California Sur are from the state of California.
An increasing number of U.S. Mexican-bound tourists, particularly those from California, are seeking to
minimize their ecological footprint. According to a recent Luxury Travel Magazine survey, the focus on ecofriendly tourism practices is particularly important among Gen Z and Millennial travelers including those
interested in travel to Mexico. 56% of Gen Z and 46% of Millennial travelers are willing to pay more for travel
experiences
that
embrace
environmentally
friendly
philosophies
and
practices. 75
Similarly, a 2011 study by the International Community Foundation found that among those already retired
in Mexico (including many coastal communities of the Baja California Peninsula) 73% actively considered
their own environmental impact on their adopted new communities. 76
Based on the Baja California Peninsula’s existing EV charging infrastructure, neither Baja California nor Baja
California Sur are currently prepared for the rising influx of environmentally conscious California visitors
driving EVs.
Clearly, the increasing number of ZEVs in California will create added demand for charging infrastructure,
particularly along main highways and throughout the tourist corridor of Tijuana, Rosarito, and Ensenada.
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Travelers planning to drive to La Paz or Cabo San Lucas have the slimmest chance to make it from Ensenada
driving a 200 to 250-mile range EV.

b.) E-Mobility: Cross-Border Commerce, Trade & Housing
Due, in part to the high cost of housing in San Diego County, a growing number of San Diego area workers
are choosing to live across the border in Tijuana, 77 Tecate, and Rosarito where more affordable housing can
be obtained. Presently, there are over 100,000 people who cross the San Diego-Tijuana border every day to
go to school, to work, to see a doctor or to shop. 78
San Diego’s growing co-dependency on Baja California as an escape valve to retain its valued human capital
within the region, necessitates that local, regional, and state policymakers in California take a more holistic
view of the border region’s emerging e-mobility needs and environmental challenges. At the same time,
pro-active binational leadership on the e-mobility front can result in visionary cross-border solutions to
not only reduce the cost of binational commuting but also improve air quality. For e-bike commuters,
better cross-border planning can reduce the risk of vehicular accidents.

c.) ZEV Service & Entertainment Centers
As the network of Level 2 and 3 charging stations grows along the entire Baja California Peninsula so too will
the number of EV oriented road-trippers of California as concerns about range anxiety diminish. This will
help to catalyze a new wave of touristic-focused economic development opportunities as the Valle de
Guadalupe is already demonstrating, given the success of ZEV charging infrastructure that has been
developed there, which has led to added sales for wineries´ tasting rooms, and restaurants in the region.

d.) E-Rental Cars:
For Californian tourists that prefer to travel to Baja California Sur by air, as the peninsula’s EV charging
capacity expands, a growing number will seek out opportunities to rent EVs from airports in Los Cabos, La
Paz, and Loreto as they are now doing at U.S. destinations.

e.) EV Servicing and Repair (EVs and Charging Station infrastructure)
As the number of Californian cross-border EV road-trippers grows, so too will the need for EV service and
repairs. Currently the number of dealers in the Baja California Peninsula with experience serving EVs is
limited. Yet, this provides a unique workforce development opportunity for BC and BCS.

f.) Cross-Border After Market Sales of used EVs
As referenced above, California is the largest U.S. market for used, after-market EVs. For certain models,
used EVs can be purchased for under $15,000, making them affordable for residents of BC and BCS. Their
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proximity to California, puts both BC and BCS at a competitive advantage vis-à-vis other regions in Mexico
to acquire used EVs more affordably.

g.) EV Infrastructure: Drayage trucking & border area BET charging stations
Building a strong charging infrastructure south of the U.S. border is essential to support inter-modal cargo
transport.
As mentioned above, ACCII will require that all drayage trucks operating in California to be ZEVs by 2035.
Recent advances in Battery Electric Truck (BET) technology are already providing opportunities for vehicles
with ranges of up to 350 miles and more on a single charge, within the requirements of freight forwarders
operating between the Ports of Long Beach and Los Angeles and Otay Mesa/Tijuana. That said, some drivers
might be called upon to drive another 400 miles the next day. Absent added BET charging infrastructure, it
will prove difficult to transition drayage truckers to BETs.
Another obstacle is the relatively high up-front-cost of BETs versus conventional trucks which makes such
purchases cost prohibitive for the many drayage truck drivers that operate as independent contractors.
Similarly, heavy duty BET chargers can cost up to $250,000 each. 79 Yet, opportunities also exist for crossborder financing to finance a new ZE BET drayage fleet as well as the required charging infrastructure.

h.) Manufacturing
Building a strong cross-border charging infrastructure can not only help BC and BCS develop a robust ZEV
market but can also create high-tech jobs and increase the ZEV manufacturing potential of the region. Here,
it is worth noting that on the infrastructure front, besides Tesla, the brand that almost all charging station
providers use is ClipperCreek, a manufacturer based in California. Currently Clipper Creek is in the process
of moving its manufacturing plant from the U.S. to Guadalajara, Mexico where it plans to build thousands of
charging stations for the North American market.
As the state of Baja California is already home to Toyota, the potential exists for the state to become a center
for EV manufacturing.

i.) Critical Minerals (lithium) and EV supply chain
Current electric vehicles require lithium ion (Li) batteries. The state of California is promoting stationary
energy storage systems for buildings, which also use Li batteries. China is the world´s largest supplier for Li
battery technology. To reduce its dependency on Chinese made components, California created a Blue-Ribbon
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Commission on lithium extraction in 2020, 80 which is investigating using large geothermal resources located
in Imperial Valley to source Li and other minerals used in batteries.
South of the Imperial Valley, the three northern BC cities of Mexicali, Tecate, and Ensenada house hundreds
of high-tech manufacturing facilities producing components for cars, semiconductors, and electronics. Some
global Li manufacturers and automakers have production sharing operations in BC. The infrastructure to
build and deliver most of the supply chain for EVs and energy storage is already in BC, almost next to where
Li can be extracted. Taping into the potential to manufacture EVs and its components in North America can
be done in a relatively short time, but it will require coordination among the Californias.

j.) Battery Recycling
Battery recycling will become an important cross-border issue as cars and stationary batteries run their
useful life. With a trained workforce, BC could be a potential location to attract companies dedicated to
recycling and properly disposing EV parts similar to what Redwood Materials is already doing in Carson City,
Nevada. 81 That said, given the history of improper disposal of traditional battery recycling by U.S. companies
operating in the border region, there is likely to be public opposition to any proposals to recycle EV batteries
in Mexico.

B. Workforce Development & Readiness
Binational collaboration for workforce development and readiness will be crucial to pave the way for zero
carbon transport in the Californias. Presently, due to the limited number of EVs on BC and BCS roadways
and nascent EV charging infrastructure, the number of trained technicians is also limited.
Here, opportunities exist for expanded cross-border cooperation between the California community colleges
and technical colleges (colegios técnicos) in BC and BCS to assist in development of Spanish language courses
leading toward a certification as EV and Fuel Cell Technology Technicians. Currently some of the community
colleges offering such courses include Saddleback College, 82 Rio Hondo, LA Trade Tech College, Long Beach
College, 83 and College of the Desert. As many of these community colleges have already needed to adapt their
curriculum into an on-line and/or massive open online course (MOOC) format due to COVID, this could serve
as the basis of customizing this existing curriculum into Spanish.

80 https://www.energy.ca.gov/data-reports/california-power-generation-and-power-sources/geothermal-energy/lithium-valley
81 https://www.redwoodmaterials.com/about
82 https://www.saddleback.edu/atas/autotech/alternative-fuel-technologies
83 https://www.lbcc.edu/overview/advanced-transportation-technology-electric-vehicles
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Opportunities also exist for California Community Colleges to collaborate with the education ministries of BC
and BCS to develop a ZEV Regional Readiness Plan similar to what was developed for community colleges in
the Sacramento region. 84
Similarly, through the Los Angeles Economic Development Corporation (LAEDC)’s e-4 Mobility Alliance,
LAEDC partnered with Tesla to launch the TESLA START program, 85 a training college operated through Rio
Hondo College providing vocational students with hands-on training and expertise focused on electric
vehicles. 86 Given the number of Tesla charging stations already south of the border, the company should be
approached to support a similar program offered in Spanish in colegios técnicos in BC and BCS.
Opportunities also exist for cross-border collaboration between the campuses of the University of California
and California State University systems (including their respective extended studies programs) to help
accelerate EV adoption in BC/BCS by helping with curriculum development for colleges and universities in BC
and BCS focused on e-mobility engineering, 87 renewable energy, and policy. Cross-border EV research (with
a focus on the tri-state Las Californias region) could be facilitated in collaboration with UC-MEXUS and the
UC Davis Electric Vehicle Research Center. 88
Finally, California GO BIZ and the California Energy Commission could offer technical assistance and advice
to BC and BCS to leverage lessons learned from the California experiences to position both states for success
in better preparing their technical colleges, universities, and existing workforce for the coming ZEV
transition.

C. Environmental Protection & Energy Regulations

a.) Used Cars & Hazardous Waste Management:
While the proximity of BC and BCS to California affords their residents with the possibility to purchase more
affordable used EVs for importation, one unintended consequence of ACCII could be a large influx of imports
of conventional internal combustion engine (ICE) vehicles south of the border.
There is already a large market for used vehicles from the U.S. in Mexico. Many are not formally imported
and the large numbers of unregistered imports are known as “chocolates. 89 Over the 2005-2020 period, the
importation of used vehicles reached 8.8 million units. 90 As of this writing, a private individual can import
one used vehicle for his/her own use without an import license. In fact, the import tax is lower for residents
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of either BC or BCS. And even though these vehicles, on average, have lower air emissions per mile than
Mexico’s country average, they tend to have higher air emissions per mile than the fleet in the U.S.
Furthermore, as this after-market of California ICE vehicles increases in Baja California over the next decade,
unless steps are taken on the Mexican side to strengthen environmental enforcement, the problem of
abandoned and improperly disposed cars and parts (including lead acid batteries) in both BC and BCS will only
increase, adding to the hazardous waste problems along the Baja California Peninsula.
In Mexico, hazardous waste is regulated by the federal government, and by law, this waste should be exported
back to the country of origin in accordance with Annex III of the 1983 La Paz Agreement. 91 That said, “records
show American companies have sent thousands of tons of spent lead-acid batteries to waste facilities in
Mexico”. 92 Based on research undertaken by the Washington Post in 2016, the number of old batteries shipped
to Mexico has grown by more than 400% in the past decade. Yet, although Mexico’s government has made
efforts to strengthen environmental standards for lead exposure, the pollution controls needed are expensive
and Mexican recycling facilities lack proper worker-protection systems.
Should better enforcement, regularization, and environmental protection regulations around this issue not
be ramped up in Mexico soon, it can become an even larger problem when and if residents from Mexico have
the opportunity to acquire affordable ICE vehicles from California given the sunset clause imposed by ACCII.

b.) Air Emissions & Mexican Energy Regulations
Adoption of ZEVs in BC and BCS must be done in parallel with the decarbonization of the peninsula’s
electricity mix.
Due to Mexico’s current Federal energy policy, power plants operating along the Baja California Peninsula are
producing electricity using fossil fuel as well as renewable energy produced by geothermal facilities at
Mexicali and Tres Vírgenes near Santa Rosalía, BCS. In the case of BCS power plants, heavy fuel oil
(combustóleo) and diesel fuel are being used. In light of this fact, unless steps are taken to transition the BC
and BCS EV charging infrastructure to renewable sources of energy, the growth of future EV tourism from
California could potentially lead to more GHG emissions south of the border.
It is worth noting that the carbon content of electricity generated in BCS was estimated at 0.892 kg CO2e/kWh,
with an important content of criteria pollutants too—comprised mostly of sulfur and nitrogen oxides.1[1] By
comparison, in 2019 Mexico’s national average for carbon content of electricity generated was 0.4640 kg
CO2e/kWh and the United States was 0.4759 CO2e/kWh. So, BCS is almost double the Mexican average.
Specific to the California-Baja California border region, localized air pollution stemming from tailpipe
emissions from light-duty vehicles that come from gases including Particulate Matter (PM2.5, PM10), Ozone,
Sulfur Dioxide (SO2), and Nitrogen Oxides (NOx)—all have negative consequences on human health—and would

91

https://www.epa.gov/sites/default/files/2015-09/documents/lapazagreement.pdf

https://www.washingtonpost.com/sf/national/2016/02/26/a-dangerous-export-americas-car-battery-waste-is-making-mexicancommunities-sick/
92

26

certainly decrease to some extent from a mass adoption in ZEVs on the California side of the border. Yet, if
California’s regulatory mandate is not accompanied by a parallel push to incentivize ZEVs adoption in Mexico,
coupled with changes to the country’s current energy policies that disincentivize investments in renewable
energy, then U.S. border communities like San Ysidro and Calexico, as well as those along freeway corridors
leading to and from the ports of entry, will continue to struggle with on-going cross-border air quality
challenges as they do today.

D. Emergency Planning & Response:

a.) ICE Vehicles waste spill response:
As noted above, there are on-going problems with hazardous waste management along the California-Mexico
border. If proactive steps are not taken on a binational front, there is a risk that the problems of discarded
vehicles will escalate over time as ACCII is implemented.
Already, the New River, that runs into Imperial County from Mexicali, is among the most polluted rivers in
North America with high levels of heavy metals—including lead, copper, mercury, Polychlorinated
Biphenyls (PCBs), Polycyclic Aromatic Hydrocarbons (PAHs), and the banned pesticide, DDT. 93 Some of the
hazardous waste that ends in the New River is likely attributable to the illegal and/or unregulated dumping
of old cars. According to the Washington Post report, “for years, government officials on both sides of the
border have recognized that the widespread unregulated dumping in Mexicali represents a potential
hazard”. 94 These junkyards can be hazardous not only because of leaking oil and rusty iron cables, but most
importantly, because of acid from old car batteries leaking into the soil.
Along the San Diego/Tijuana-Tecate border, the Tijuana River Watershed bisects this trans-boundary region
with a third of its watershed in San Diego County. Given the transboundary nature of the California-Baja
California’s shared water resources, hazardous waste spills can become a binational challenge requiring
coordinated emergency planning & response.
As California transitions to ZEVs, lithium-ion batteries used by EVs and fuel cells used for hydrogen-powered
vehicles can create another potential environmental cross-border issue to keep in mind. Both batteries and
fuel cells can release harmful toxins, including heavy metals, when not properly disposed of at their end of
life. Lithium-ion battery packs can even become a fire hazard. However, it can often be cheaper for batterymakers to buy new metals than to use recycled ones, since these technological components vary widely in
chemistry and construction, and thus efficient and profitable recycling is complicated to achieve.
For this, the state of California is already considering a regulation to promote proper battery disposal; either
through recycling or second-hand usage. This means that incentives for the adoption of ZEVs in California,
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with spill-over effect in Mexico, must come with mandates or incentives for proper handling of end-of-life
of batteries and fuel cells, but must also include proper capacity building and infrastructure-related
investments—to take care of the latter—on both sides of the border.

b.) EV Fire Risks and Response:
The growing number of EVs on the roadways of the Baja California Peninsula will increase the risk of fires
involving electric vehicles. According to the U.S. National Transportation Safety Board (NTSB) such fires
pose a risk to emergency responders given the high-voltage lithium-ion batteries found in EVs.
Accordingly, fire fighters require specialized training in suppressing such fires 95.
Consideration must also be given to the impacts of EV charging infrastructure and potential stranded EV
travelers that could be impacted due to natural disasters (e.g., earthquakes, hurricanes, flash floods,
extreme drought) in the tri-state Las Californias region.
The role of EVs for emergency response should also be actively considered in CA, BC, and BCS. In the case of
Japan, EVs proved critical in helping to restore access to basic services and supplies in the cities of
northeastern portion of the country that were devastated by an earthquake and tsunami. In some of these
cities, shortages of gasoline became acute as their oil refinery was out of commission. While Japan’s Self
Defense Forces were able to truck in gasoline and donations of diesel fuel were also accepted from China,
EVs filled the gap helping to ferry supplies to refugee centers, schools, and hospitals as well as doctors and
relief workers to hard hit areas. 96

c.) E-Mobility Safety:
Today, there are over 100,000 daily north-bound cross-border commuters coming to San Diego each day from
Tijuana. Increasingly, a growing number of these commuters are crossing the border on e-bikes (class 1, class
2, and class 3), as well as scooters. E-bikes and scooters do not require a license, and Class 1 and Class 2 e-bikes
do not require a helmet and can be operated by people under 16. That said, because even Class 1 and 2 e-bikes
can reach speeds of up to 20 mph, accidents can and do happen. As a result, the increased injury and
hospitalization rates associated with e-bikes (versus conventional bikes) is on the rise not just in California 97
but worldwide. 98
While e-bikes, scooters, and E2/3Ws offer the potential for more expanded ZEV adoption in Baja California
given their lower cost relative to traditional E4Ws, if steps are not taken to better manage the related crossborder traffic, there is the risk, over time, of increased accidents, incidents, and fatalities. Accordingly,
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emergency planning and response professionals from CA, BC, and BCS should consider undertaking expanded
public service campaigns on e-bike safety. In the case of the San Ysidro/Tijuana border crossing,
consideration should also be given to a dedicated e-bike lane to minimize interactions between bikers and
automobile drivers, to prevent future accidents.

E. Social Equity:
While the cost of EVs is expected to decrease over the coming decade given the rapid pace of innovation
occurring in this sector, until EVs are priced more affordably, most four-wheel EVs will be out of reach for
economically disadvantaged residents of California or even most middle-class households in Baja California
and Baja California Sur. The California after-market of used EVs could help expand EV access in the Baja
California Peninsula. Beyond four-wheel EVs (which was the focus of ACCII) greater attention to be given
to facilitating cross-border e-mobility transportation corridors, particularly for two-wheel EVs (e.g., emotor scooters and e-bikes). A growing number of U.S. citizens are now residing in Tijuana and commuting
daily to San Diego due to the high cost of housing north of the border. Expanded cross-border e-mobility
options could improve the quality of life and improve work productivity for these cross-border commuters.

V. Recommendations
A. Economic Development:
a. Tourism:
i. To spur expanded cross-border tourism to the Baja California Peninsula, the states
of BC and BCS should formalize an MOU with California, modeled after the above
referenced multi-state RE West Plan being implemented in the U.S. Western States.
Here the goal should be to develop a strategic plan to expand the ZEV infrastructure
for a tri-state ZEV Corridor of the Californias or “E-Camino Real,” linking CA 101 and
I-5 in California with Mexico’s Highway 1 along the entire length of the Baja
California Peninsula. Here the emphasis should be on dramatically expanding the
number of DC fast charging stations in BC and BCS.
ii. BC and BCS governments should work with the hotel, restaurant, and winemaking
trade associations to promote the installation of charging stations along the tourism
corridor. Level 2 chargers can be installed without electrical upgrades, so they can
be deployed fairly fast and easily. Public parking lots, commercial buildings, and
shopping centers should also be targeted for EV charging station installation.
iii. Consideration should be given to the development of a cross-border e-mobility
action plan to spur innovation, investment, and accelerate cross-border EV adoption
for both four and two-wheeled vehicles including e-bikes/scooters.

b. Cross-Border Trade & Commence
i. Tri-state cooperation should be expanded to ensure that by 2035 there is adequate
EV charging infrastructure south of the U.S. border to support the requirements of
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drayage BETs and other zero emission inter-modal cargo transport. Here, financing
could prove critical so co-financing opportunities should be explored through the
North
American
Development
Bank
(NADBANK).

B. Workforce Development & Readiness
a. Consider formalizing a tri-state MOU to catalyze cross-border collaboration leading to
Spanish language courses to certify EV Technology Technicians in the Baja California
Peninsula modeled after courses already developed by the California Community
Colleges.
b. To support expanded e-mobility curriculum development for colleges and universities
in BC and BCS, opportunities for expanded cross-border collaboration should be
explored in the areas of e-mobility and green energy curriculum development as well as
research. Such an effort could potentially be led by UC Davis’ Electric Vehicle Research
Center. 99
c. Given funding limitations for cross-border workforce development training, funding
opportunities should be pursued through U.S. AID, corporate support, and private
philanthropy.
d. Consider formalizing an MOU between the California Community Colleges and the
Secretaries of Education for Baja California and Baja California Sur to catalyze crossborder collaboration leading to the development of a Spanish language course to certify
EV
Technology
Technicians.

C. Environment Protection & Energy Considerations
a. Strengthen dialogue, communications, and knowledge sharing (including technical
assistance) on climate action in the three states. The state of California sustainability
leadership is recognized globally. Baja California and Baja California Sur could benefit
from California’s lessons learned. This could promote public policies and economic
development strategies that could position both states to maintain their leadership in
EV adoption vis-à-vis other Mexican states.
The benefits of such binational
collaboration could have strong cross-border benefits.
b. Along the border, binational cooperation between California and Baja California must
continue to address the issue of cross-border environmental impacts with attention to
potential
unintended
consequences
of
ACCII.
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D. Emergency Planning & Response
a. To help BC/BCS better respond to the growing number of expected EV travelling
vacationers from California, CAL Fire, in cooperation with the National Fire Protection
Association (NFPA), 100 could offer EV firefighting training to BC/BCS first responders;
b. Promote pro-active cross-border environmental protection training and capacity
building between California EPA and Baja California’s Secretariat of Environment &
Sustainable Development in the area of hazardous waste management, water quality, air
emissions, and emergency planning & response to avoid the unintended consequences
of cross-border waste streams that are a result of shifting U.S. consumer demand from
ICE to ZEV vehicles over the next decade, which could result in increased imports of ICE
vehicles into BC and BCS.
c. Given the expected future increase in e-bike traffic at the San Ysidro/Tijuana border
pro-actively undertake public education on e-bike safety as well as increase crossborder enforcement on the use of helmets and under-age use of class-3 e-bikes.

E. Social Equity
a. Recognizing the many economically disadvantaged residents across the tri-state Las
Californias region, any binational EV transition planning should also actively explore
opportunities to encourage importation of roadworthy used EVs from California as well as
promoting cross-border transportation corridors that include safe, expanded E2/3W access.
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