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INTRODUCTION
Cars, buses, and trucks produce approximately one-fifth of 
global greenhouse gas emissions.1 Although global sales 
of zero-emission vehicles (ZEV) for passenger cars have 
increased an average of 50 percent per year since 2015, 
they still make up a small fraction of overall vehicles on 
roads today and are not evenly distributed around the 
globe.2 A large portion of consumers and fleet owners are 
still hesitant or unable to purchase these vehicles, often 
due to concerns about the lack of available charging and 
refueling infrastructure. While some nations and subnational 
jurisdictions may have ambitious ZEV infrastructure plans, 
deploying innovative demonstration projects and developing 
supportive policies will be crucial to achieving a successful 
ZEV transition worldwide. 

To help guide investment in charging and refueling infrastruc-
ture deployment to spur higher ZEV adoption, the Center 
for Law, Energy and the Environment (CLEE) at Universi-
ty of California, Berkeley, School of Law, along with the 
Transport Decarbonisation Alliance (TDA), developed this 
brief to highlight case studies of successful electric vehi-
cle charging infrastructure deployment around the world. 
The cases describe how jurisdictions engage in planning 
and regulatory frameworks to support ZEV adoption and 
infrastructure. These jurisdictions are adopting innovative 
models and partnerships to increase ZEV fleet adoption, 
public and private charging deployment, and public aware-
ness of the reduced total cost of ownership of driving ZEV. 
The case studies, capture work happening in: 

•	 California, United States
•	 Rotterdam, Netherlands
•	 British Columbia, Canada
•	 Portugal
•	 Costa Rica
•	 Ghana 

Whether national or subnational, whether at the beginning 
of their ZEV journey or farther along, the case studies pre-
sented here provide an array of lessons learned for other 
jurisdictions looking to incorporate zero-emission vehicles 
and the necessary infrastructure.

This brief is a companion to 
the Zero Emission Vehicles 
Transition Council (ZEVTC) 
white paper assessing 
electric vehicle charging 
infrastructure and public 
investments in decarbonizing 
transport. Members of the 
ZEVTC are committed to 
collectively addressing key 
challenges in the transition 
to ZEVs. 
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CALIFORNIA: 
PROVIDING MARKET 
CERTAINTY TO DRIVE 
PRIVATE INVESTMENT
THE INNOVATION: BUILDING ON 
LEGISLATIVE AND REGULATORY GOALS, 
INVESTMENTS, AND POLICY CERTAINTY TO 
PROMOTE PRIVATE-SECTOR INVESTMENT



BACKGROUND

California has adopted a range of ambitious vehicle and 
fuel policies to meet federal air quality mandates and 
state climate change targets. This includes federal health-
based ambient air quality standards with key dates in 
2023 and 2031; a 40 percent reduction in greenhouse gas 
emissions by 2030, increasing to 80 percent by 2050; and 
50 percent reduction in petroleum use by 2030.3 Meeting 
these goals requires a bold transformation in all sectors, 
including industrial, residential, and transportation, along 
with significant contributions from public agencies, private 
businesses, and individuals.

Mobile sources and the fossil fuels that power them are the 
largest contributors to California’s greenhouse gas emissions, 
fine particulate matter (PM2.5), and toxic diesel particulate 
matter, as well as the formation of ozone. They are also 
responsible for approximately 80 percent of the state’s smog-
forming nitrogen oxide (NOx) emissions.4 Transportation 
is responsible for roughly 50 percent of greenhouse gas 
emissions when including emissions from fuel production, 
as well as more than 95 percent of toxic diesel particulate 
matter emissions.5 

To drive the bold transformation required, California 
government uses three main tools: setting clear targets, 
investing in advanced technologies needed to meet targets, 
and driving market certainty through regulatory efforts.

EVS AND INFRASTRUCTURE 
DEPLOYMENT IN 
CALIFORNIA

The California Energy 
Commission has developed 
a dashboard to track the 
installation of EV charging 
stations and the nonprofit 
Veloz has developed a tool 
to track the sales of ZEV in 
California.6

As of April 2022, California 
has: 

• 79,023 total public and 
shared chargers

• 7,158 Direct Current (DC) 
fast chargers

• More than 600,000 zero 
emission vehicles on the 
road

• More than 16% of all new 
cars sold were EVs

Additionally, California’s 
2021-2022 Budget made $10 
billion in commitments to ZEV 
infrastructure for cars, trucks, 
and ships, including: 

• $7 billion to support 
medium- and heavy-duty 
ZEVs

• $900 million in rebates 
for ZEV consumers or 
manufacturers 

• $870 million for EV and 
hydrogen refueling 
infrastructure grants 

• $300 million dedicated for 
equitable at-home charging

Setting Clear Targets

Over the last decade, several California governors have 
set clear targets through executive orders, supporting the 
trajectory needed to meet federal mandates and state 
legislative goals. In 2013, then-Governor Brown issued 
Executive Order (EO) B-16-2012 calling for 1.5 million ZEVs on 
the road by 2025.7 In 2018, EO B-48-18 called for expanding 
private investment in ZEV infrastructure, particularly in low-
income and disadvantaged communities. The order also 
set infrastructure targets for vehicle charging stations and 
hydrogen fueling stations, along with a goal of 5 million ZEVs 
on California roads by 2030.8 In 2020, Governor Newsom 
issued an executive order setting clear deadlines for the 
transition to 100% zero-emission vehicle sales in California 
(2045 for commercial trucks and 2035 for light-duty vehicles, 
where feasible).9
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Investing in Advanced Technologies

The government of California has provided funding to incentivize zero-emission 
vehicle technology deployment and support equitable access. For the past two 
decades, California has signaled support to the private sector by offering a myriad 
of incentives to attract private dollars. Funding for clean transportation programs 
comes through a combination of taxes, fees, settlements, and auction proceeds 
generated through the state’s Cap-and-Trade program.10 These investments 
support programs from the demonstration phase through equitable deployment 
of commercial technologies. They have led to rapid expansion of the availability 
of zero-emission technologies and paved the way for innovative California Air 
Resources Board (CARB) regulations such as Advanced Clean Cars and Advanced 
Clean Trucks (which both require vehicle manufacturers to meet increasing sales 
targets for ZEV in California).11 

Spurred by an unprecedented budget surplus in 2021 and 2022, Governor 
Newsom and the legislature have appropriated $10 billion for ZEV, $7 billion 
of which is intended to accelerate deployment of medium-duty and heavy-duty 
vehicles and off-road equipment, as well as the infrastructure to support them.12 
Policymakers are focusing many of these investments in disadvantaged and low-
income communities to increase these residents’ access to the benefits of clean 
transportation. 

Driving Market Certainty with Regulations

California also has a long and distinctive history of regulating vehicle emissions. 
In addition to setting fuel standards and fleet rules, California also has unique 
authority to seek waivers to set emissions standards for mobile sources that 
go above and beyond federal standards. Once set, other states can adopt the 
California standards. Three main regulations that have been driving investments 
in infrastructure include the Low Carbon Fuel Standard, Advanced Clean Cars, 
and most recently Advanced Clean Trucks. 

In 2009, CARB adopted the Low Carbon Fuel Standard, a first-of-its kind, market-
based regulation designed to decrease the carbon intensity of California’s 
transportation fuel pool and provide an increasing range of low-carbon and 
renewable alternatives that reduce petroleum dependency and achieve air quality 
benefits. Providers of transportation fuels with a carbon intensity below California’s 
annual target, including hydrogen and electricity, generate credits, which can be 
sold to providers of high-carbon transportation fuel who generate a credit deficit 
for being more carbon intensive than that target. The LCFS program has generated 
over $10 billion in revenue through credit transactions and is estimated to have 
displaced over 22 billion gallons of petroleum fuel since its inception. Similar 
programs are in place in Oregon and Washington, and are being considered in 
New York, Illinois, Minnesota, and New Mexico.

The Advanced Clean Cars regulation combines the control of smog-causing 
pollutants and greenhouse gas emissions into a single coordinated package of 
regulations: the Low-Emission Vehicle regulation for criteria and GHG emissions 
and a technology forcing regulation for ZEV that contributes to both types of 
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emission reductions. Recently readopted, the ACC regulation 
now sets standards and ZEV requirements for model years 
2026-2035. In driving the deployment of light-duty ZEVs, 
the regulation is also providing market certainty that the 
infrastructure is necessary. 

In June 2020, California adopted the Advanced Clean Truck 
regulation, which requires truck manufacturers to meet 
increasing sale targets of zero-emission trucks in California 
through 2035.13 Since adoption, the states of Massachusetts, 
New Jersey, New York, Oregon, and Washington – 20 percent 
of the truck market in the United States – have adopted this 
regulation, sending a clear, aligned message to the truck 
industry, EV supply equipment providers, fleet operators, 
and investors that the future is zero-emission.14 In addition, 
the complementary Advanced Clean Fleets regulation that 
California is now developing would put an end to the sale 
of internal combustion engine trucks in the state by 2040.15  
By driving the deployment of zero emission trucks, these two 
regulations create a strong market signal that stakeholders 
(both public and private) can predict and match with their 
build-out of charging and refueling infrastructure. 

LESSONS LEARNED

1. ESTABLISH CLEAR TARGETS. Strong carbon reduc-
tion and ZEV deployment targets from California 
governors and the state legislature set an overar-
ching roadmap that enabled the development of 
supporting policies. These targets gave policymak-
ers the mandate to invest in incentive programs 
and design market forcing regulations that align 
private and public actors across the supply chain. 

2. REGULATIONS CAN SEND MARKET SIGNAL FOR 
PRIVATE INVESTMENT. Regulating manufacturers 
and fuel providers has proven an efficient and ef-
fective tool for growing the zero-emission market 
in California and other states that adopt California 
rules. Together, the Low Carbon Fuel Standard, 
Advanced Clean Trucks, and the Advanced Clean 
Cars program create market certainty for a more 
rapid transition to ZEVs. By setting a timeline for 
increasing ZEV sales and decreasing fuel carbon 
intensity, California regulations send the market 
signal needed for vehicle and equipment manu-
facturers, infrastructure providers and operators, 
private investors, and utilities to accelerate invest-
ment. 

ENERGIIZE COMMERCIAL 
VEHICLE PROGRAM

After years of individual 
incentive awards for medium 
and heavy-duty vehicles, the 
state created the EnergIIZE 
Commercial Vehicles (Energy 
Infrastructure Incentives for 
Zero-Emission Commercial 
Vehicles) program. 
EnergIIZE is the nation’s first 
commercial vehicle fleet 
infrastructure project and 
provides incentives for ZEV 
infrastructure equipment 
for medium- and heavy-
duty battery electric and 
hydrogen fuel cell vehicles. 
The project provides a user-
friendly and streamlined 
process for participation by 
breaking down infrastructure 
deployment barriers through 
targeted incentives and 
specialized assistance. As of 
October 2022, up to $276 
million in funding is available 
statewide for infrastructure 
projects. Among the targeted 
sectors are disadvantaged, 
tribal, and low-income 
communities, with the 
goal to reduce barriers to 
participation by providing 
greater support and 
additional time to prepare 
applications for funding. 
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ROTTERDAM, NETHERLANDS:  
DEPLOYING FAST CHARGING 
FOR LOGISTICS
THE INNOVATION: PUBLIC SUPPORT FOR PRIVATELY 
FINANCED HEAVY-DUTY EV CHARGING INFRASTRUCTURE

Photo Source: Municipality of Rotterdam and Leap24



BACKGROUND

The Netherlands has the largest number of EV charging 
stations in Europe, with more than 75,000 public charging 
stations and 200,000 residential chargers.16 Analysts estimate 
that the country hosts more than 30 percent of Europe’s EV 
chargers. This progress is the result of coordination between 
a national strategy and local and regional governments. 

In the Netherlands, the Municipality of Rotterdam has taken 
the lead in installing electric charging infrastructure for trucks 
and delivery vans, despite private medium- and heavy-duty 
charging still being in the early stages of development. The 
Port of Rotterdam is one of the busiest ports in Europe 
and has seen an increasing amount of logistics movements 
due to e-commerce growth. Rotterdam has an ambitious 
2021-2030 Electric Vehicle Charging Infrastructure Strategy.17 
The municipality adopted a Roadmap for Zero Emission 
City Logistics in 2019 and a subsequent Joint Covenant 
for Zero Emission City Logistics in December 2020, which 
established public and private goals for reducing emissions 
from goods movement among more than 50 companies.18 
In collaboration with private sector partners, Rotterdam 
has committed to become a Zero Emission Zone for City 
Logistics (ZES Zone) in 2025, with the goal of spreading ZES 
zones to 30 to 40 other municipalities in the coming years. 

Rotterdam established the Ecostars program to encourage 
business owners and fleet operators to adopt zero-emission 
delivery vehicles. As a part of Ecostars, municipal employees 
and private technical experts (known locally as logistics 
brokers) meet with fleet operators to incorporate ZEV and 
charging solutions. The brokers provide technical assistance 
to the business owners and inform them how to qualify for 
appropriate subsidies. In 2021, Ecostars focused on small 
businesses operating within the ZES zone. In total, more 
than 170 consultations were conducted in 2021, and the 
program currently has 557 Ecostars members. Ecostars uses 
a rating system to show how far a business owner has 
progressed towards a sustainable fleet. 

ZERO-EMISSIONS ZONES 
FOSTER INNOVATION 
FOR PUBLIC-PRIVATE 
PARTNERSHIPS 

Rotterdam partnered with 
Leap24, a new company 
aiming to build a regional fast 
charging network for delivery 
vans. Leap24 officially opened 
its first fast charging station 
in Rotterdam with seven fast 
chargers that are ten times 
faster than Dutch public street 
charging stations.19 The Leap24 
model makes their chargers 
accessible to all drivers. While 
some conventional fast charging 
stations are difficult to access 
for delivery vans and trucks, 
Leap24 focuses specifically 
on deploying easily accessible 
locations for larger vehicles 
to charge. Rotterdam has also 
announced a partnership with 
TotalEnergies to fund up to 30 
public fast DC chargers and an 
entire AC charging network for 
logistics delivery vans and taxis 
in the ZES zone.20 The chargers 
are located around the city 
and the Port of Rotterdam and 
vary in charging speed from 50 
kW to 300 kW, depending on 
the location, availability of grid 
power, and need for charging 
speed. 
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LESSONS LEARNED 

1. JUMPSTART PRIVATE CHARGING INSTALLATIONS THROUGH POLICY 
FRAMEWORKS. While Rotterdam has built public fast-charging plazas, 
the vast majority (approximately 85 percent) of Rotterdam’s logistics 
charging infrastructure will be on privately owned land such as busi-
ness parks, distribution centers and logistics hubs. As a result, the gov-
ernment developed a strategy to facilitate infrastructure installation in 
these areas, including financial subsidies, technical support, and grants. 
In addition, Rotterdam urban planners and electric charging infrastruc-
ture companies work together to support grid interconnection and asset 
planning, underscoring the importance of involving land use planners 
early in the process. 

2. PROVIDE TECHNICAL ASSISTANCE TO SUPPORT PRIVATE CHARGER 
ADOPTION. Rotterdam officials provide logistics companies with technical 
assistance when installing electric charging, purchasing ZEV, and offer-
ing free trials of electric delivery vans and cargo bikes.21 This assistance 
includes information about grid resources and reliability, infrastructure 
permitting, and land purchases from government officials. Rotterdam 
has also enlisted logistics brokers to provide complementary advice on 
how carriers can integrate ZEV into existing fleets. 
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BRITISH COLUMBIA, 
CANADA: CHARGING 
FOR MULTI-FAMILY 
RENTAL BUILDINGS
THE INNOVATION: USING FINANCIAL 
INCENTIVES TO ACCELERATE PRIVATE 
CHARGER INSTALLATIONS IN MULTI-UNIT 
DWELLINGS 



MULTI-FAMILY EV 
INFRASTRUCTURE IN 
VANCOUVER

The City of Vancouver supports 
EV charging in existing multi-unit 
rental buildings to encourage 
more residents to switch to EVs. 
To access this program, owners 
or building managers of existing 
rental buildings can apply to 
have city-owned EV chargers 
installed in their buildings for 
use by their tenants, if they 
meet the eligibility requirements 
of the program. Through this 
program, the city pays $93,000 
for the EV infrastructure, and the 
applicant is required to provide a 
financial contribution of $2,000. 
The city also receives funding 
from the Province’s Clean BC 
Go Electric EV Charger Rebate 
program.22 This program 
provides apartment and condo 
buildings with rebates not just 
for the EV chargers, but also for 
the electrical upgrades needed 
to make the building EV Ready 
(a minimum of one EV Ready 
parking space is required per 
residential unit).23 The rebates 
for electrical upgrades cover a 
portion of the electrical work 
needed to provide a parking 
stall with an energized outlet 
with a cover that provides a final 
connection point in an electrical 
wiring installation capable of 
providing Level 2 charging.

BACKGROUND 

Studies have shown that as much as 85 percent of charging 
for personal EVs occurs at home.24 However, residents of 
multi-unit residential buildings do not usually have this ac-
cess. This gap is often because of a lack of readily available 
electrical sources or dedicated parking. Deploying charging 
infrastructure in these multi-unit buildings is therefore es-
sential to helping cities and countries reach their decar-
bonization goals, advance transportation electrification and 
reduce long-term greenhouse gas emissions. 

The Province of British Columbia and Natural Resources 
Canada (NRCan) are helping with affordable deployment 
of charging infrastructure for homes, businesses, and mu-
nicipalities through B.C.’s CleanBC Go Electric EV Charger 
Rebate and Fleets programs.25 The program provides fund-
ing  for 50-75 percent of eligible purchase and installation 
costs for EV charging stations, including for multi-unit res-
idental buildings.26 These rebates increase accessibility for 
EV ready parking spaces capable of Level 2 charging for 
multi-unit residences.    

Similarly, through the CleanBC Go Electric Fleets, fleet op-
erators can get combined rebates from NRCan and the 
Province for a Level 2 charging station. NRCan and the 
Province will also reimburse Indigenous communities and 
businesses to purchase and install eligible, new, Level 2 
charging equipment. Fleet owners may also access a ZEV 
fleet advisor and apply for rebates for ZEV fleet assessment, 
facility assessment, and electrical infrastructure before in-
stalling charging stations.27

LESSONS LEARNED

1. IMPLEMENT FINANCIAL INCENTIVES THAT EN-
COURAGE EV CHARGER INSTALLATIONS IN MULTI-
UNIT RESIDENTIAL BUILDINGS. As lack of readily 
available charging infrastructure is one of the bar-
riers for EV adoption, offering targeted assistance 
for electric charger installations for multi-unit res-
idential buildings would have a meaningful effect 
on purchases in the region. The Province of British 
Columbia provides rebates for installing EV Ready 
infrastructure and Level 2 charging stations, which 
can serve as a good model for other regions for 
encouraging increased adoption of EVs for residents 
living in multi-unit residential buildings. 
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2. ENCOURAGE LOW-INCOME AND HISTORICALLY DISADVANTAGED COM-
MUNITIES TO USE THE REBATES. The Province of British Columbia pro-
vides additional rebates to Indigenous communities and businesses. The 
decreased prices for longer-range vehicles, coupled with the availability of 
first-generation ZEVs on the secondary market have put ZEVs within the 
reach of buyers who cannot otherwise afford them. This would increase 
the demand for public chargers, and public charger access disparities 
are more pronounced in areas with a higher proportion of multi-unit 
housing, where they are critical for EV operation due to a lower likeli-
hood of residential charger access.28 Therefore, financial assistance for 
infrastructure deployment would encourage new EV purchases to some 
degree, particularly in low-income and disadvantaged communities where 
residents may more often lack access to dedicated parking spots with 
chargers.
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PORTUGAL: DESIGNING A 
NATIONAL E-MOBILITY HUB 
TO SUPPORT CHARGING 
INFRASTRUCTURE 
THE INNOVATION: DIGITAL PLATFORM FOR EV 
CHARGING CONNECTING INFRASTRUCTURE WITH 
ELECTRICITY SERVICE PROVIDERS

Photo Source: MOBI.E Mobildade Electrica



BACKGROUND

In 2010, Portugal passed a Legal Framework for Electric Mobility to create, im-
plement, develop, and execute an electric mobility program. The framework 
established a goal of universal and equal access to electric mobility services, 
set standards for operating electric charging points and the legal structure for 
issuing charging infrastructure licenses (thus separating the individual charging 
point operators from the electric mobility service providers), and created an 
entity responsible for the preparation and implementation of electric mobility.29 
That entity, the Office for Electric Mobility in Portugal (Gabinete para a Mobilidade 
Eléctrica em Portugal), is responsible for supporting the transition to EVs. 

Leaders of the office then set out to create a platform that would allow dispa-
rate charging stations to join a national network, as well as develop a seamless 
payment system and connect customers to nearby charging locations. Launched 
in 2015, MOBI.E is a state-owned entity that assumes responsibility for all trans-
actions in the public charging network and connects all charge point operators 
with EV users and electric mobility service providers.30 MOBI.E serves as the 
center for Portugal’s transportation electrification efforts, helping municipalities 
plan where charging infrastructure will go and facilitating that installation by 
private entities. In addition, MOBI.E functions in Portugal’s regulated electricity 
market as the Electric Mobility Management Body (E-Mobility Hub), a clearing 
house that integrates the financial information and energy flows among all the 
users and companies involved. This service reduces transaction costs and avoids 
duplication of systems.

The MOBI.E network offers a digital platform that simplifies the interactions be-
tween drivers and charge point operators.31 Specifically, the MOBI.E site allows 
users to find a charging station, determine what speed of charging is available, 
and compare the price of charging stations. MOBI.E’s system also allows for the 
integration of new utility models, allowing electricity providers to support grid 
reliability. For example, the MOBI.E mobi.data tool maps charging needs and 
deployment, so electric utilities and service providers know where to invest in 
grid upgrades, including smart charging capabilities. MOBI.E is an integrated and 
interoperable network that allows all energy retailers, charging station opera-
tors, and vehicle owners to utilize the system, with the mobility service provider 
charging the user for payments. In addition, the Legal Framework for Electric 
Mobility requires the system to ensure that every publicly accessible charge point 
is connected to MOBI.E’s network. As a result, all of Portugal’s 120,000 EV driv-
ers must be able to charge at any of the 2,841 stations (5,181 charging points) 
around the county. Drivers can access any charging point in Portugal through a 
radio-frequency identification (RFID) card or commercially available mobile app, 
similar to an ATM-like system. Commercial providers then receive the revenue 
through the eMSP, which distributes it to the operators of the charging stations 
based on the MOBI.E system information and electricity counter data, thus min-
imizing passthrough costs.32

MOBI.E provides network access to all new charging installers or companies. 
By lowering barriers to entry, new startups can join the platform and compete 
for business. EV drivers in turn can find the most convenient nearby station 
at the lowest cost and highest power when they need it. Although drivers can 

14  DEPLOYING ZERO-EMISS ION VEHICLE  INFRASTRUCTURE INNOVATIONS 



find public charging stations everywhere in Portugal, more stations tend to be 
clustered in dense urban populations. In response, Portugal recently invested 
€2 million through MOBI.E to add 10 charging hubs that have at least 9 charging 
stations in low-density areas, with a minimum of one 150 kW charger, three 
50kW charging stations, and at least five 22 kW charging stations, as well as a 
transformer station to allow for simultaneous charging among multiple vehicles. 
The government will franchise each hub to private operators.33 

LESSONS LEARNED 

1. CATALYZE PRIVATE INVESTMENT THROUGH REGULATORY POLICY THAT 
SUPPORTS INFRASTRUCTURE BUILDOUT. MOBI.E has successfully cre-
ated an open network that facilitates and supports private EV charging 
infrastructure investment. Portugal is only the fourth country in Europe 
to have at least one charging point per 100 km of road.34 As other juris-
dictions set up the digital networks and platforms for charging infrastruc-
ture, policy makers can shape the design of the regulatory structure to 
limit the need for public financing and provide opportunities for electric 
utilities, private charging station operators, and local governments to 
create revenue streams. For countries with limited resources to invest 
in charging infrastructure, early actions to employ best practices for 
easy installation, streamlined interconnection with the electrical grid, and 
seamless integration with the digital network will allow private entities 
to invest in charging at scale. 

2. DEVELOP A USER-CENTRIC PLATFORM THAT ELIMINATES THE INCON-
VENIENCE OF COMPETING CHARGING OPERATORS. MOBI.E’s network 
allows EV drivers to use one card or their mobile app to access any public 
charger. Since every charger is integrated into the public network and 
managed by MOBI.E, drivers have confidence that stations are maintained. 
Having all charge point operators and service providers working through 
the MOBI.E platform also allows for a greater number of partnerships 
that improve driver experience and enhance market competition. It also 
allows for possible international expansion as the EV market grows.
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COSTA RICA: 
SCALING ELECTRIC 
BUS CHARGING 
INFRASTRUCTURE
THE INNOVATION: BINDING ZEV ADOPTION 
GOALS FOR PUBLIC BUS FLEETS SPURS 
INFRASTRUCTURE INVESTMENTS 

Photo Source: Pablo Cambronero



BACKGROUND

In 2019, Costa Rica became one of the first countries to craft a national decar-
bonization plan which aims to reach net-zero carbon emissions by 2050.35 Because 
the country’s electrical grid is already powered almost entirely by hydropower and 
wind energy, EVs are fueled largely by carbon-free resources.36 The country also 
mandated baseline installation of charging stations at least every 80 kilometers 
on national roads and every 120 kilometers on county roads.37 

Costa Rica also set a goal of having 70 percent of public buses be zero-emission 
by 2035.38 The 2018 Electric Transport Incentives and Promotion Law (Ley de In-
centivos y promoción para el transporte eléctrico), requires bus system operators 
to electrify their fleet by 5 percent every 2 years in order to meet the 2035 and 
2050 goals.39 The law also requires that electricity distribution companies to build 
enough charging infrastructure to cover the main roads in the country, leading 
to the installation of 65 fast charging centers.40 By setting legally binding fleet 
adoption targets, the country’s policymakers are ensuring that EV deployment 
will match charging infrastructure investment.41 

In support of these ambitious targets, Costa Rica launched a 2018 pilot project 
to deploy three electric buses in collaboration with the German government. 
The MiTransporte project involved several Costa Rican agencies to demonstrate 
a pathway for national fleet electrification of public buses, including the Min-
istry of Environment and Energy and the Costa Rican Institute of Electricity.42 
MiTransporte was enhanced in 2020 by 15 additional electric buses purchased 
voluntarily by a group of bus operators in the metropolitan area of San José.43 

The early success of this pilot suggests that electric bus adoption may be possible 
in advance of the 2035 and 2050 targets. The electric buses are running national 
routes and gathering technical information to help demonstrate their benefits. 
In unveiling its third national bus route in 2022, the national government an-
nounced that the electric buses had traveled more than 75,000 kilometers and 
carried more than 150,000 people to date, displacing more than 60,000 liters of 
diesel and utilizing more than 30,000 kilowatt hours of clean electricity, which 
avoided 105 tons of carbon dioxide-equivalent emissions.44 

LESSONS LEARNED

1. SET BINDING INSTALLATION TARGETS FOR CHARGING INFRASTRUCTURE 
THAT KEEPS PACE WITH EXPECTED ZEV GROWTH. Costa Rica’s charging 
station installation mandate provides bus operators with confidence that 
infrastructure will support future ZEV purchases. While private bus op-
erators have been mixed on national efforts to electrify mass transit, 
installing reliable and accessible government-supported charging stations 
can relieve their concerns about technology limitations and availability.45 
Costa Rica’s plan to ensure broad geographic coverage of chargers and 
sufficient power output ahead of new demand also supports greater 
utilization of the country’s renewable energy resources while meeting 
local travel needs. 
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2. FOCUS ON MUNICIPAL FLEETS TO BUILD PUBLIC CONFIDENCE. Ac-
cording to the national government directive, public transit agencies in 
every municipality must consider electric buses to be the first option for 
their public procurement of new vehicles. Similarly, other jurisdictions 
looking to launch transportation decarbonization initiatives could start 
with their public fleets and charging stations at existing publicly owned 
bus depots, along with educating municipal bus operators about the 
benefits of zero-emission technologies. The MiTransporte pilot provid-
ed many lessons for electricity distribution companies, bus operators, 
charging infrastructure providers, users, and policymakers.

 

Photo Source: Government of Costa Rica
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GHANA: NATIONAL 
DRIVE ELECTRIC 
INITIATIVE SPURS 
PRIVATE CHARGING 
INVESTMENTS
THE INNOVATION: PUBLIC-PRIVATE 
PARTNERSHIPS FOR LIGHT-DUTY EV 
CHARGING INFRASTRUCTURE

Ghana Drive Electric Initiative E-Mobility Conference



BACKGROUND

In Ghana, recently expanded hydropower and solar energy installations, due 
largely to a rush of investment by independent power producers during times of 
national electricity deficits, has led to significant periods of excess zero-carbon 
electricity. As a result, Ghana’s electricity regulators and grid operators now need 
EVs to help absorb excess generation capacity.  To create sustainable electricity 
demand, use some of the excess capacity, and reduce emissions, the government 
embarked on the Drive Electric Initiative in 2019 to introduce EVs in Ghana in 
line with the following goals:46

1. Increase electricity demand sustainably to match supply as a way of 
partially addressing the excess electricity generation

2. Prevent Ghana from becoming a dumping ground for older internal 
combustion engine vehicles

3. Usher in green and sustainable technology manufacturing and jobs for 
the future. 

Since the launch of the initiative in 2019, the Ghana Energy Commission and 
Ministry of Energy have spearheaded public-private partnerships with automak-
ers to support the deployment of EVs and charging infrastructure. Government 
policies created regulations and enforcement mechanisms to ensure appropriate 
oversight of the EV transition. For example, the government developed clear 
charging infrastructure standards that private entities could follow and adopt 
when installing charging portals and stations. The Energy Commission in turn 
provided technical assistance to charging infrastructure companies, with one 
mobility executive hoping to deploy EVs in 2023 stating that “all [of Ghana’s] 
regulatory bodies are being engaged to ensure a smooth take-off.”47

The Energy Commission’s push for the adoption of EVs has given significant 
traction to the market and encouraged private companies to establish charging 
stations in the country. As of 2022, Ghana had five public charging stations, 
three of which are owned and operated by Porsche, one owned and operated 
by POBAD International in partnership with the Electricity Company. These sta-
tions have been installed in locations around the country such as at Kempinski, 
Palace Mall, Total Liberation Road, and A&C Mall in East Legon.48 POBAD has 
plans to install a total of 200 chargers across southern Ghana.49 At least 10 ad-
ditional companies have contacted the Energy Commission with the intention 
of building charging stations. Further, private transport and logistics companies 
have already purchased electric buses and installed private charging either at 
their business or home.

In parallel with the promotion of charging installation, the government led cam-
paigns to boost awareness of EV in the country. The Energy Commission took the 
lead by organizing Ghana’s first e-mobility conference and exhibition in Septem-
ber 2021, which convened stakeholders to discuss the opportunities and offered 
EV test drives to educate fleet owners and the general public.50 This conference 
attracted significant attention both within Africa and the global north. Its suc-
cess, along with the international work and recognitions, led to the International 
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Energy Agency inviting Ghana to present the initiative at 
the third EV Pilot City Forum that took place after COP 26 
in Dundee.

To further capitalize on the benefits of an expanded EV 
market, the government is activly recruiting automakers and 
financiers looking to invest in domestic EV manufacturing 
and assembly. Both Hyundai and EGLE Motors have begun 
importing vehicle models into Ghana. An e-mobility com-
pany, Solar Taxi, that assembles, sells, and leases electric 
motorbikes, has plans to move from importing vehicles and 
open an assembly plant in Ghana where their motorbike 
can be built domestically. The government has support-
ed Solar Taxi partnerships with e-commerce and delivery 
companies, such as Jumia and Bolt, who currently use So-
lar Taxi’s electric motorcycles to deliver customer orders. 
Private investors have taken notice of Ghana’s potential 
and supportive landscape, including investment in Solar 
Taxi from financiers at Persistent Energy.51 

GHANA’S FIRST PUBLIC 
CHARGING FORUM

To further Ghana’s objective 
of encouraging public and 
private installation of charging 
infrastructure, the Energy 
Commission organized the 
country’s first public charging 
forum in March 2022 to 
discuss the technology and 
business opportunities, as well 
as encourage collaboration 
among participants both 
locally and internationally.52 
The objective of the forum 
was to introduce current and 
potential charging station 
operators (including traditional 
gas station operators) to the 
electric charging market. The 
forum presented opportunities 
for collaboration, discussed 
best practices around the world, 
analyzed the economic potential 
of charging station operation, 
and assessed the crucial role of 
renewable energy in e-mobility.53

LESSONS LEARNED 

1. ORGANIZE A NATIONAL DRIVE ELECTRIC INITIA-
TIVE. The Drive Electric Initiative aims to increase 
the demand for EVs in Ghana, and this increase 
in turn encourages the private sector and car 
manufacturers to supply EVs and install charging 
infrastructure across the country. Campaigns like 
Drive Electric Initiative that focus on public-private 
partnerships to support the deployment of EVs 
can be beneficial in other global south countries 
to accelerate demand for EVs. 

2. UNDERTAKE A BASELINE STUDY OF EV DEPLOY-
MENT. Under the Drive Electric Initiative, Ghana is 
conducting its first baseline study of the EV land-
scape, which will collect data to inform a baseline 
for EV deployment in the country. This study will 
serve as a point of reference to measure future 
progress achieved through the campaign. The gov-
ernment will then develop standards and regulations 
to ensure conformity with international standards 
and regulations in the EV market, as well as to 
protect the health and safety of consumers. While 
the adoption of EVs in Ghana is still in its initial 
stages, the efforts of the energy commission will 
eventually pave the way for broad adoption of EVs 
in the country.
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CONCLUSION
These case studies can inspire continued action towards acceler-
ating battery electric and fuel cell vehicle deployment. Reliable, 
resilient, and affordable charging and refueling infrastructure will 
support additional zero-emission vehicle market growth and will 
help build consumer confidence. 

For more information, please visit the Transport Decarboni-
sation Alliance at tda-mobility.org. 

http://www.tda-mobility.org
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