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Executive summary

Getting electric vehicle (EV) charging right is essential 
for meeting national EV targets — and, consequently, 
a crucial component in achieving national net-zero 
ambitions. Progress in many countries remains 
patchy, and even the best performers have ways 
to go in meeting forecasted levels of charge-point 
demand in 2030 and beyond.

By one estimate, the world will need to invest over 
US$1 trillion1 in EV charging infrastructure by 2030, 
in line with commitments to the Paris Agreement. 
Unlocking this investment within that timeframe is 
dependent on concerted and coordinated action 
from various stakeholder groups to overcome the 
triad of critical challenges our research has shown 
to be slowing EV charging rollouts.

Firstly, in the public sphere, roles and responsibilities 
are often not well defined, leading to the duplication 
of authority or gaps in guidance and coverage. 
These inefficient public processes put the onus on 
local authorities or charge point operators (CPOs) 
to chart their own paths, leading to suboptimal 
outcomes for users.

To avoid this, national governments must clearly 
delegate these roles and responsibilities, ensuring 
full coverage of planning and the administration 
of funding, and the installation and maintenance 
of charging infrastructure. On the ground, local 
authorities should be supported with capacity- 
and skills-building efforts to help them create 
local targets and processes that help themselves, 
and CPOs, to deliver against them.

The second roadblock is the uncertain commercial 
and risk dynamics facing CPOs. High upfront costs 
and low levels of utilization means that many 

CPOs are struggling to turn a profit. To cushion 
this, governments have a central role to play 
in incentivizing investments but must do so 
strategically; subsidies should push private 
operators to address the specific needs of the 
local market, like rural charger coverage, or 
exorbitant installation costs.

Concurrently, CPOs must explore all routes to 
develop a sustainable competitive advantage in 
the short and medium term. One way to do this is 
to find opportunities to extend services up and 
down the value chain. In parallel, insurers should 
engage with CPOs to better understand risks, 
enabling them to offer coverage that will further 
enable investment.

Finally, grid management issues underpin the 
speed of charge point deployment. Worries about 
grid reliability and capacity can be mitigated through 
the adoption of smart charging — a technology that 
allows the unidirectional charging of EVs to start and 
stop in response to electricity supply and cost factors 
at any given point in time.

EV uptake may even switch from being a strain 
on the grid to a critical supporter, if regulations 
allow vehicle batteries to store excess power that 
can be sold back to the grid during peak demand. 
As it stands, a lack of public policies, national 
standards and uneven stakeholder awareness is 
slowing down progress in this space. These inhibitors 
must be prioritized as the pressure on the grid 
grows with rising electricity demand and climate-
related stressors.
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Introduction

Transport relies more greatly on fossil fuels than 
any other sector, accounting for 37% of CO2 
emissions from end‐use sectors in 2021. It comes 
as no surprise, then, that in an era of net-zero 
commitments, governments have made sustainable 
transportation a key policy objective and are pressing 
for quick results. The widespread adoption of electric 
vehicles (EVs) is a part of this journey, but one that 
will need to be complemented by investments in 
hydrogen fuel-cell vehicles and sustainable fuels.

The lifecycle emissions of EVs today in Europe are 
already 66%-69% lower than a comparable internal 
combustion engine vehicle (ICEV), according to 
research from the International Council on Clean 

Transportation (ICCT)2 published in 2021. But a more 
accurate calculation of the potential environmental 
benefit of EVs over traditional gasoline-powered 
vehicles requires that the lifecycle analysis be 
conducted on a country-by-country basis (see 
sidebar on left).

Backed by strong national government and 
supranational support, the global EV market has 
seen tremendous growth over the past 10 years 
and is poised to grow at 21% annually until 2026.3 
To power this transition, governments will have 
to address the biggest bottleneck to e-mobility 
— the availability of charging infrastructure 
(see Exhibit 1 below).

Exhibit 1: Top consumer concerns when considering purchasing an EV

Brazil 
n=184

Canada 
n=193

China 
n=302

France 
n=167

Germany 
n=188

Italy 
n=236

Mexico 
n=202

Spain 
n=200

UK 
n=176

US 
n=208

Global 
n=2056

Availability of 
charging stations 41% 54% 54% 46% 56% 61% 51% 54% 52% 45% 52%

Distance the 
vehicle can travel 
on a single charge

23% 37% 40% 28% 39% 23% 28% 36% 39% 32% 33%

Availability 
of financial 
incentives

26% 36% 28% 36% 29% 43% 27% 32% 26% 26% 31%

Source: Oliver Wyman Forum Global Consumer Sentiment Survey March 2022

Given the complex interplay between 
stakeholders, no one group can single-handedly 
change the speed of an EV charging rollout in a 
given country.
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Charging infrastructure refers to the equipment that 
connects EVs to an electricity source to recharge its 
battery. While much of EV charging takes place at 
home through a regular wall socket, readily accessible 
public-charging infrastructure remains a key enabler 
that will ensure more EVs are bought by individuals 
who don’t have personal parking spots.

The ratio of EVs to charge points varies tremendously 
across countries, largely due to assorted approaches 
to regulation, incentivization, planning, and 
differences in the quality of underlying energy 
systems. Today, there are only roughly half a million 
public fast-charging points globally and just over a 
million slow chargers. The world will need 5.4 million 
publicly available fast chargers and 10 million slow 
chargers4 in order for countries to fully implement 
their national targets for 2030 and 2050, according 
to the International Energy Agency’s Announced 
Pledges Scenarios, introduced in 2021 to show to 
what extent announced ambitions and targets are on 
path to deliver emissions reductions in line with 2050 
net-zero goals. For most countries, meeting the needs 
of their targeted EV fleets will require a much more 
aggressive rate of deployment of chargers over the 
next few years.

Given the complex interplay between stakeholders, 
no one group can single-handedly change the 
speed of EV charging rollout in a given country. 
Some stakeholders act as enablers of the rollout, 
such as public-sector actors like national and local 
authorities, utilities, and insurers. For their part, EV 
manufacturers and charge point operators (CPOs) 
(comprising an increasingly diverse group of sub-
actors) will move up and down the value chain to 
offer vehicle charging and add-on services to a 
wide-ranging set of customers.

This report tackles three of the biggest challenges that 
are holding back the rollout of charging infrastructure 
around the world: Inefficient public processes, an 
uncertain commercial and risk landscape, and grid 
management issues. After exploring the drivers for 
the EV market, the following chapters explore each 
challenge, identifying obstacles and matching them 
against recommendations for key stakeholders, 
supported by examples of action taken from around 
the world.

DO EVS HAVE LOWER EMISSIONS THAN 
PETROL- OR DIESEL-POWERED VEHICLES OVER 
THEIR LIFECYCLE?
European Environment Agency research states 
that most life cycle assessments (LCAs) show that 
EVs have lower life-cycle greenhouse gas (GHG) 
emissions than internal combustion engine 
vehicles (ICEVs). In general, although GHG 
emissions associated with the raw materials and 
production stage of EVs are 1.3-2 times higher 
than for ICEVs, this can be more than offset 
by lower per-kilometer use-stage emissions — 
depending on the electricity generation source.
The electricity generation mix of a country 
has an influence on the carbon intensity of all 
life-cycle stages, but most strongly on use-
stage emissions. Charging EVs with electricity 
generated from coal results in higher life-cycle 
emissions than those produced by ICEVs, 
whereas using wind power life cycle emissions 
of an EV could result in emissions almost 90% 
lower than an equivalent ICEV.
Source: EEA55

WHAT’S THE DIFFERENCE BETWEEN FAST AND 
SLOW EV CHARGERS?
There are four main charging speeds for EVs, as 
seen in Exhibit 3, but most people refer to either 
slow or fast chargers. Slow chargers are best 
equipped for personal use and can be easily 
plugged into a socket in people’s homes for 
overnight charging.
Fast chargers can take as little as 30 minutes to 
get a car to fully charged. These high-powered 
chargers are designed for commercial and 
industrial use, requiring a direct connection to 
the grid. Given their speed, fast chargers are 
more commonly seen at public sites, for en 
route charging.
As EVs penetration increases and countries 
electrify more use cases, accessibility to 
fast chargers will be especially important to 
support this.
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Understanding the drivers of the 
global EV market

Government incentivization and increasingly environmentally conscious car-
owners have been the catalysts for the recent fast growth of the EV market. 
To ensure the continued rise in levels of EV-adoption, the rollout of EV charging 
points must speed up considerably.
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While it may seem obvious to most observers that 
EVs are here to stay, many people would be surprised 
to learn that the electric vehicle is not a completely 
new innovation and that interest in EVs has come 
and gone before.

First invented around 1830, EVs gained in popularity 
in the 1890s and by the turn of the century accounted 
for about one-third of vehicles in the United States. 
At the time, EVs had several advantages over gasoline-
powered vehicles, which had to be cranked by hand 
to start and were noisy to drive. Over time, though, 
EVs’ disadvantages came to the fore. Those included 
long charging times, a lack of charging infrastructure, 
and concerns about the distances these vehicles could 
travel — concerns that sound familiar to anyone with 
an interest in the EV sector today.

WHAT REALLY IS AN EV?
An electric vehicle (EV) is a vehicle that uses 
an electric motor instead of an internal 
combustion engine (ICE). While EVs may be an 
umbrella term referring to any vehicle powered 
by electricity from a battery, for the purpose 
of this report, EVs refer only to plug-in electric 
vehicles, including plug in hybrid EVs (PHEVs), 
and battery EVs (BEVs), excluding fuel cell 
electric vehicles or hybrid electric vehicles.

There have been two drivers of the growth of the EV 
market in recent years: Government-funded incentives 
and consumers’ increased environmental awareness.

Governments around the world have been 
encouraging EV sales through the presence 
of financial and non-financial incentives to help 
manage consumer concerns about higher upfront 

costs, electricity prices, or range anxiety. These 
incentives are intended to help EV adoption stay 
on track to meeting government targets, which 
in turn are aligned to national net-zero ambitions 
(see Exhibit 2 for more details).

Consumers are becoming increasingly conscious of 
their own environmental footprint and the reduced 
emissions from an EV rank highly in decision-making 
of current and prospective EV owners. One study from 
the US shows that almost 50% of current owners5 rank 
environmental reasons as their number one factor 
for purchasing an EV, whilst another study shows 
that 70% of potential EV buyers6 view environmental 
reasons as the key convincing factor. Given that 
outside of China, EV prices have been holding firm or 
increasing of late, consumer sentiment will continue 
to play an important role in further adoption.

However, for EV adoption targets to be realized, 
there needs to be a step change in EV-charging 
infrastructure in most countries. In the past five 
years, the rollout of charging infrastructure in many 
countries has gathered pace; but this has been 
from a low base, and progress has been uneven. 
For example, nearly 50% of charging points in the 
EU can currently be found in just two countries — 
Netherlands (29.4%) and Germany (19.4%). The other 
half is split between the other 25 EU nations, which 
collectively account for 90% of the EU’s surface 
area7 — or 77% in passenger car parc (passenger 
cars in use) and about 70% in new passenger car 
registrations, to put this into automotive terms.
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Exhibit 2: National progress against EV adoption targets in selected countries

COUNTRY EV TARGETS EV SALES SHARE 
(CARS, 2021)

TOTAL EV SALES 
FROM 2017-2021

SELECTED EV ADOPTION 
INCENTIVE MEASURES

Norway All new cars sold by 2025 
should be zero-emission 
(electric or hydrogen) 86% 329,879

No annual road tax (1996-2022)
Free municipal parking
No toll fees
Access to bus lanes

Iceland All new passenger 
cars should emit zero 
emissions, by around 2027 72% 9,364

Exempt from import duties
Exemptions and discounts for VAT
Free municipal parking
Ban of petrol and diesel vehicles 
by 2030

Sweden National target of 
becoming carbon-neutral 
by 2045 will require 2.5 
million EVs and PHEVs

43% 113,279

Rebates for EV purchase (2012-2022)
Ban of new petrol or diesel car sales 
after 2030

Denmark 1 million zero-emission 
light duty vehicles by 2030

35% 46,953

Exemptions from registration tax
Exemptions from ownership tax
Subsidies parking fees
Subsidies for the purchase of EVs by 
municipalities and companies

Netherlands 100% share of ZEVs in 
passenger LDV sales 
by 2030 30% 231,084

Subsidies for purchase of EVs
Tax exemptions for leasing
€2000 incentive for the purchase of 
used BEVs

Germany 15 million BEVs on the 
road by 2030 26% 674,843 Subsidies for the purchase of BEVs

United 
Kingdom

All sales of passenger 
cars to be BEVs or FCEVs 
by 2035

19% 366,947

Phase out passenger ICEV sales 
by 2030
Phase out ICE small trucks by 2035 
and larger trucks by 2040
Discount on London 
Congestion Charge
Exemption from vehicle excise duty

France End sales of new fossil-
fuel powered passenger 
cars and light commercial 
vehicles by 2040

19% 380,701

Grants for purchase of EV for 
individuals and companies

China 20% share of new EVs in 
LDV and HDV sales by 2025 
and 40% of all vehicles 
sold to be EVs by 2030 16% 5,783,371

Zero emissions vehicle mandate: 
Vehicle manufacturer and importer 
must make/import at least 10% EVs
Subsidies to manufacturers of EVs
Subsidies for purchase of EVs
Exemption from sales tax

USA EVs should make up 
50% of new vehicle sales 
by 2030 5% 1,282,638

Tax reductions in various states
Rebate program for EVs in 
various states
Free parking in various states

VAT = Value Added Tax, LDV = Light Duty Vehicle, HDV = Heavy Duty Vehicle, PHEV = Plug-in Hybrid Electric Vehicle, FCEV = Fuel Cell Electric Vehicle
Source: IEA8



6

#1: Inefficient public processes

The actions of public sector authorities can hinder the efficient rollout of EV-
charging infrastructure. National-level responsibilities should cover demand 
planning and the setting of key standards to ensure charge point usability and 
safety. Local authorities must be supported to ensure they have the capacity and 
skills to localize targets and create an enabling environment for CPOs to deliver 
against them.
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1.1 Sub-challenge: Poorly defined 
responsibilities at national level

What’s the challenge?

Public-sector roles and responsibilities are 
sometimes not clearly enough defined, which can 
result in authorities duplicating efforts or leaving 
gaps in guidance. This leads to stakeholders such 
as local authorities or CPOs charting their own 
path, resulting in sub-optimal outcomes for users. 
Examples include countries that have so many 
different EV charging-station payment platforms 
that it can put off consumers from buying an EV, 
or instances where details of charger locations are 
not available in a single open-source platform. Also, 
as more charging points come online, cyberattacks 
targeting these assets will inevitably increase, and 
so delays in setting national standards increase 
the risk to users, CPOs, and the grid.

Recommended actions

Ensure coordination and a clear 
delineation of roles and responsibilities

National governments must ensure there is a clear 
delegation of roles and responsibilities to support 
EV charging rollouts.

To date, governments have tailored approaches 
to charging rollouts based on their existing 
competencies and precedents for rolling out 
infrastructure such as broadband. For some 
countries, this may mean the creation of new 
working groups and coordination platforms 
that tackle charging as a subsector of its own, 
working in parallel to related sectors such as 
energy, transport, and industry. Many countries 
have benefitted from involving local leadership 
in helping set the national agenda; however, 
governments with strong central coordination 
may see a more efficient rollout by designating 
roles for local stakeholders that satisfy overall 
domestic agendas.

In the Netherlands, the Dutch government took 
responsibility for bringing together stakeholders 
that represented public interests in infrastructure 
and national enterprise, grid operators, knowledge 
platforms, and the association of municipalities. 
Private-sector stakeholders were also involved in the 
government-led process to create the Netherlands 
National Charging Infrastructure Agenda.9 The 
Agenda sets out a multiyear plan to deliver on EV 
charging infrastructure targets, with clear actions 
for stakeholders to proceed in areas such as ensuring 
that targets are localized and executable, charging 
data and pricing are transparent, and grid impacts 
are anticipated and mitigated.

China took a different approach in its 2021-2035 NEV 
Industrial Development Plan.10 The plan not only 
includes clear targets for charging infrastructure, it 
also assigns implementing entities, with the Ministry 
of Industry and Information Technologies as lead, 
alongside other ministries, commissions, government 
departments, industry and research leaders, and a 
clear role for local governments. More centralized in 
nature, this plan also has a view of likely shifts in the 
industry, with guidance on expected convenience 
levels of technologies including battery swapping 
(where charging infrastructure comes in the form 
of swapping stations for depleted batteries to be 
automatedly replaced with fully charged ones).

In the United States, the 2021 Bipartisan 
Infrastructure Law (BIL) set an ambitious target to 
increase EV sales by 50% by 2030. Formula funding 
of US$7.5 billion was dedicated to building a national 
charging network of 500,000 charging stations. 
In support of this agenda, BIL11 directed that a new 
body, the Joint Office of Energy and Transportation, be 
created jointly by the Department of Energy and the 
Department of Transport. The new body will maximize 
this funding by supporting and overseeing a range 
of investments in new transportation infrastructure, 
including EV charging in rural, disadvantaged, and 
hard-to-reach areas. The body will work on topics 
including the designation of national EV charging 
standards, as well as providing guidance and 
support to states and local authorities.
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Prioritize the usability and safety of 
charging platforms

Government authorities should take preemptive 
measures to ensure that charging points are easy 
to use and that the interests and safety of users 
are protected through regulation and legislation. 
Different manufacturers equip their cars and 
chargers with connectors that are not universally 

compatible. Government-mandated standards 
for charge point plug interoperability are key to 
building owner confidence. Exhibit 3 shows some 
current charging specifications across regions and 
brands, mapped to different charging speeds. Such 
variations cause some anxiety for potential EV 
owners, so steps to improve in-country or in-region 
interoperability would go a long way to overcoming 
such concerns.

Exhibit 3: Charging specifications across regions

SPEED LEVEL CURRENT REGION

Slow 
3-5 kW

 
 

Fast 
7-25 kW

 

Rapid 
>50 kW

Level 1 
1-3 kW

Level 2 
8-25 kW

AC

Japan China USA/Canada Europe Tesla

Type 1 
J1772 GB/T Type 1 

J1772
Type 2 

Mennekes

Level 3 
50-350 kW

Level 4 
>1000 kW

DC

CHAdeMO GB/T CCS 1 CCS2

Note: All CHAdeMO are naturally DC chargers, they require an additional J1772 connector to achieve Level 1 or 2 charging; Currently, the only 
company to manufacture Level 4 chargers is Tesla; Teslas sold in China have dual charging ports to comply with mandatory charging standards.
Source: Marsh McLennan Advantage
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The UK has a holistic guidance regulation12 that 
sets device-level requirements that must be met 
for all smart charge points for sale in the country. 
It regulates the data transfer of chargers, enforces 
electricity supplier interoperability, establishes 
safety provisions and cybersecurity standards, and 
requires a measuring system that is visible to the 
owner. These regulations enable a minimum level 
of access, transparency, and security for users.

Rolling out national payment platforms will give 
EV drivers open and easy access to all charging 
stations, while also serving as a source of data 
to better understand the user habits and needs 
from EV charging infrastructure. Norway’s EV 
Association gives users access to charging units 
all across Europe through a single charging chip13 
that allows drivers to charge at more than 275,000 
charging points, after which they receive a single 
bill to be paid through the Ladeklubben mobile 
application. Governments should also focus on 
alleviating customer concerns about pricing in 
a user-friendly way. The Netherlands’ Charging 
Without Any Surprises program14 sets service and 
price transparency benchmarks, and defines clear 
complaints and reporting processes, as well as 
having strong compliance and monitoring standards.

Cybersecurity is critical to EV charging infrastructure, 
where such incidents can result in risks to user safety, 
commercial loss for charging hubs, and compromises 
to various types of data including customer and 
payment systems as well as vehicle data such as 
telematics. Governments must be proactive in 
specifying common standards and best practices for 
the security of devices used in the charging control 
systems. The Netherlands has set basic requirements 
for cybersecurity15 with respect to communication 
protocols, like the Open Charge Point Protocol (OCPP) 
and Open Charge Point Interface (OCPI) as well as 
the safety of charging through proof of identification. 
Other requirements have been made for charging 
infrastructure regarding future-proofing design, 
cryptographic algorithms and protocols, system-
hardening measures, and enhancing resilience.

1.2 Sub-challenge: Limitations on 
local authority capability

What’s the challenge?

Local authorities are often underfunded and 
overstretched, limiting their skills and understanding 
of the most efficient and effective strategies and 
processes to deploy a charger rollout across their 
jurisdictions, affecting the cost, timeline, and ease of 
planning, installing, and maintaining charge points. 
This is often due to a mismatch in the technical and 
planning skills of the workforce, delays in approvals, 
and trouble getting access to the grid, amongst 
other roadblocks.

Recommended actions

Enhance municipal authority capabilities 
to ensure efficient local rollouts

Creating resources and platforms for charge point 
installers to easily understand the procedures, 
authorities, costs, and associated timelines 
will address confusion in the market over the 
processes involved in charge point deployment.

National governments must ensure that local 
authorities are well supported in developing a 
localized EV charging roadmap that is aligned with 
national ambitions. Failure to do so will result in 
critical bottlenecks, which could ultimately slow 
adoption of EVs. Although some municipal authorities 
have been early leaders in incentivizing, managing, 
and delivering EV charging in their jurisdiction, many 
others are playing catch-up. This can be seen in the 
UK where, until recently, only 28% of local authorities 
had published rollout strategies despite the national 
government having set national EV charging 
targets in 2020. In response, the UK government 
announced in early 2022 a new fund16 that would 
both provide funding for infrastructure provision 
to local authorities and set aside 10% of funding to 
focus solely on upskilling the authorities themselves. 
This includes a dedicated effort towards assisting 
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departments that are responsible for planning and 
delivering charging infrastructure. Further support 
will follow in the form of a knowledge hub for local 
authorities that will contain guidance and toolkits 
to support community engagement, procurement, 
and stakeholder management.

In Australia, the New South Wales government has 
invested $131 million in developing its charging 
network through its Electric Vehicle Strategy.17 
The strategy prioritizes empowering local councils 
to nurture pilot schemes of roadside charging 
infrastructure. The outcome of these pilots will be 
used to inform the future development of EV parking-
and-charging guidelines for local councils in the state. 
To give the workforce the skills and resources to 
underpin this rollout, $318 million is being invested 

in skills partnerships with the Commonwealth and 
its JobTrainer program to create future-focused 
careers in the transport sector.

A capable and supported local authority will be 
able to ease local EV charging hassles in many 
areas, including streamlining permitting processes, 
updating building codes to include EV-charging 
requirements, and designating standards for 
technical matters such as data collection and use. 
It is, of course, incumbent on CPOs to ensure they 
are fully aware of local regulations and to work with 
authorities, where appropriate, to refine and improve 
processes over time.

Combining leadership at the national level 
whilst also arming local authorities with the 
capabilities to plan and execute municipal 
charging infrastructure deployment will speed 
up the development of a robust and accessible 
charging network.
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#2: Uncertain commercial and 
risk dynamics

As the EV charging industry evolves and matures, it is essential that stakeholders 
find ways to speed up investment in the face of short-term challenges in achieving 
financial returns. Governments must continue targeted incentivization; CPOs need 
to innovate with their business models; and insurers need to engage with CPOs to 
further their understanding of key risks.
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2.1 Sub-challenge: Charge point 
operators struggle with return 
on investment

What’s the challenge?

High upfront costs and low levels of utilization are 
two key reasons why many CPOs are struggling to 
make a profit. The International Council on Clean 
Transportation (ICCT) estimated that, in 2020, the 
US had an average charger utilization rate of a mere 
1.8 hours per day.18 Real-world data19 from 2021 
has shown usage intensity of charging stations 
in Germany to be between 15%-20%. These are 
just some reasons why many traditional sources 
of private investment in infrastructure have been 
hesitant to commit to the sector to date. As a result, 
governments have had to intervene and incentivize 
private participation through subsidies and grants.

Recommended actions

Government incentives for private operators 
must match incentive type, size, and conditions 
to specific market needs

While installation costs remain high and many 
charging points have low utilization levels, 
governments must continue to incentivize private 
participation in national charging infrastructure 
rollouts. However, interventions should be targeted 
to provide the greatest incentive to deliver charging 
points that otherwise wouldn’t happen, such as rural 
or socioeconomically disadvantaged areas, and sites 
requiring expensive grid upgrades or high-powered 
chargers for freight vehicles. Where technologies and 
demand are proven, and CPO competition is high, 
governments can consider scaling back or removing 
incentives — so an ongoing review of measures is 
essential. Examples of government incentives that 
focus on specific market needs are shown in Exhibit 4.

Exhibit 4: Examples of tailored government incentives to support specific EV charging objectives

TARGET INITIATIVE SUMMARY

Encourage 
fast charging

Infrastructure 
Subsidies, Austria 
(2022)20

Subsidies for EV infrastructure are granted based on charging speed. To encourage 
fleet charging, companies and public entities will receive a highest amount of 
maximum of €30,000 for the purchase and installation of DC-charging stations 
designed to accommodate heavy goods, with power greater or equal to 100kW.

Low Emission 
Transport Fund, 
NZ (2022)21

A co-funding initiative that targets the demonstration of vehicles and technology or 
the adoption of public infrastructure. It includes an explicit focus on hyper power and 
destination chargers and public charging hubs.

Increase 
rural access

USDA Rural 
Development for 
EV Infrastructure, 
US (2017-2022)22

As an array of programs, the US Department of Agriculture (USDA) has integrated 
eligibility mechanisms targeting EV infrastructure within existing finance and funding 
programs related to electric infrastructure, community facilities building, and other 
infrastructure loans and projects that promote funding for EV chargers in rural areas.

Mitigate 
utilization 
risks

EV charging 
initiative (CHRI), 
Canada (2022)23

In this $500 million financing initiative, the Canada Infrastructure Bank (CIB) shares 
utilization risk by aligning loan repayment with utilization levels. In compensation for 
sharing the risk, the CIB benefits from upside participation through increased interest 
rates when utilization levels exceed expectations.

Land lease 
through revenue 
sharing, India 
(2022)24

To address land access and utilization risk, public land is being made available for the 
installation of public charging stations, on a revenue-sharing basis instead of fixed 
rental costs, at a stable rate of ₹1/kWh of electricity used for charging to be paid to 
the landowner.

Overcome 
prohibitively 
high costs

Rapid Charging 
Fund, UK (2020)25

A £500 million commitment to EV charging infrastructure, the fund aims to roll out 
fast charging across motorways and major roads. Funds can be used to partially 
cover the prohibitively high costs of upgrading grid connections necessary for high-
powered access.

Tariff reductions 
(TURPE) reduction, 
France (2020)26

France has introduced a tariff reduction where up to 75% of grid connection costs may 
be assumed by the grid operator to lower costs of connecting to the grid.

Source: Marsh McLennan Advantage analysis
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CPOs should explore new opportunities to 
gain maximum competitive advantage

CPOs must target actions that set them on a path 
to profitability. There is no one-size-fits-all solution, 
so CPOs must determine a strategy that best 
complements their existing positioning. Emphasis 
should be placed on anticipating how their customer’s 
needs will develop, as well as reacting to shifts in 
the competitive landscape. In laying out a path to 
profitability, CPOs must consider three avenues 
in particular.

1. Bundling of services to offer a more rounded 
customer proposition
One potential path to CPO profitability in the medium 
term may be found via developing or acquiring 
solutions that allow the firm to move up or down the 
EV-charging value chain. Research has shown that 
the US’ EV charge point installation needs will require 
22,720 job-years27 (ideal amount of work done by one 
person in one working day) nationwide, from 2021 to 
2030, where contractors, including electricians and 
utility-line workers, make up 65% of these needs. It is 
no surprise to see CPOs look to proactively secure 
workforce capacity. In August 2022, Wallbox acquired 
COIL28, a charging-installation firm which allowed the 
CPO to both secure vital workforce headcount and 
skills, as well as offer clients a one-stop solution.

Another example can be seen in the case of 
ChargePoint’s acquisitions of has·to·be29 and ViriCiti.30 
Through its purchase of has·to·be, ChargePoint 
gained easy compatibility with Europe’s existing 
charging platforms, systems, and hardware. The 
ViriCiti deal on the other hand helped with their 
fleet offerings, including route planning, battery 

monitoring, charge-point monitoring, and vehicle 
maintenance. Fleet offerings factored into Ford’s 
2021 acquisition of Electriphi31, a provider of charging 
management and fleet monitoring software. 
Ford stated the reason for the purchase was to deliver 
a single-source solution for commercial fleet depot-
charging customers.

2. Leverage synergies with owner/investor 
portfolio businesses
Given the fast-moving competitive landscape, 
CPOs should ensure they can identify and maximize 
potential synergies with owners and investors. For 
firms like BP and Shell, this may involve using the 
footprint of their existing portfolio of petrol stations 
to provide a faster route to rolling out charging 
solutions at those same sites.

One CPO, Connected Kerb, acted to tie new 
investment32 in their own business with access to the 
investor’s other assets. In September 2022, Aviva 
Investors committed £110 million to the CPO, but also 
gave access to its pan-European real estate portfolio 
for charging points to be installed. Another example 
is Voltera33, a newly launched turnkey charging 
operator focused on fleets. A spinoff from the data 
center company EdgeConneX, which is owned by EQT 
Infrastructure, Voltera will benefit from EdgeConneX’s 
experience in delivering data centers that face similar 
challenges of site identification, land acquisition, 
permitting, and high-power grid access.
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3. Strategic de-risking of key risks
Identifying and mitigating strategic risks is another 
route to competitive advantage. CPOs must develop 
an understanding of the risks their specific business 
models face and then consider potential actions to 
address them. Ionity34 is an example of an alliance 
of original equipment manufacturers (OEMs) 
working together to create their own charging 
network in Europe. By creating the single-brand 
alliance, the constituent firms were able to help 
alleviate customers’ range anxiety because they 
were delivering charge points that were all built to 

a common standard. In November 2021, BlackRock 
became a shareholder in Ionity with investment 
that is expected to see the alliance operate over 
7,000 charge points by 2025 (from over 1,900 in 
November 2022).

Similarly, in 2021 Wallbox acquired ARES Technology35 
to pursue vertical integration to shore up the 
supply of key components (printed circuit boards) 
in a time of ongoing supply chain uncertainty chain 
(see Exhibit 5 for examples of how Wallbox has 
changed its competitive positioning since 2020).

Exhibit 5: Highlights from the competitive strategy of charge point manufacturer Wallbox

30 April 2020
Wallbox acquires Intelligent Solutions, a Nordic 

turnkey solutions distributor 

Acquisition

March 2022
Expanding customer base by offering their chargers, 
smart power meters, and pedestals to customers of 

private electrical wholesale distributor, City Electric 
Supply online and in over 535 stores across the US

August 2022
Wallbox buys ARES Electronics, its supplier of printed 
circuit boards to ensure a consistent supply

Wallbox buys COIL — a US-focused EV charging 
installation firm

September 2020
Acquisition of Electromaps, a CPO that gives them 
access to both a CPO network and a software platform 
that helps customers find charge points and pay

July 2021
Team-up with SunPower to provide their charger 
customers with the option to add solar or energy 

storage to their homes

Allyship with Otova, a Norwegian company, to offer 
their customers Wallbox smart chargers alongside 

their home solar power systems 

September 2021
Wallbox unveils Sirius, an energy management 
solution that uses bidirectional chargers to maximize 
energy use in commercial buildings

July 2022
Partnership with Svea Solar, Sweden’s largest solar 

energy company, to offer residential customers 
Wallbox products alongside their solar offerings 

2020

2021

2022

Partnership Product development

Source: Wallbox, Marsh McLennan Advantage analysis
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2.2 Sub-challenge: Relative immaturity 
of the EV-charging insurance market

What’s the challenge?

CPOs have found that securing insurance coverage 
for their operations can be a slow and complicated 
process, with a severely limited set of options to 
choose from. This stems from insurers lacking 
sufficient operational data to assess, combined with 
the initial sense that EV-charging technologies and 
use cases bring unknown or misunderstood risks.

Recommended actions

The insurance market must engage with EV-
charging stakeholders to better understand 
business models and true risks

In some markets, insurers have been slow to offer 
EV-specific products, citing a lack of understanding 
of the technologies and uncertainties linked to 
evolving government legislation and regulations. 
Insurers should become more proactive in engaging 
with CPOs, public authorities, EV manufacturers and 
brokers to develop a better understanding of the true 
risk profile of charging operations. These discussions 
will give insurers a detailed grasp of the required 
coverage across EV-charging stations, street charging, 
home/office solution, and depots, given their different 
EV technologies and use cases.

One way to build comfort with EV coverages is 
for insurers to identify existing coverage proxies 
from other assets or businesses that have similar 
risk profiles. Examples of this include viewing 
street lighting as a proxy for street charging or 
petrol stations as a proxy for EV equivalents. Risk 
profiles will never be identical, however. One key 

difference is the extended and often unmanned 
period that EV charging takes versus traditional 
vehicle refueling, which creates additional third-
party liabilities that need to be considered and 
priced correctly. Such risks could include slips, trips, 
and falls from passers-by over charging cables and 
damages presented by thermal events involving 
consumer vehicles.

Given increasing EV demand and government 
support for EV charging around the world, CPOs are 
growing quickly thanks to more-efficient installation 
of charge points. To allow CPOs to move fast enough, 
insurance coverage needs to apply for all installations, 
and it isn’t practical for CPOs to update insurers on 
progress on a real-time basis. To combat this, one 
UK-based insurer agreed to cover a CPO’s operations 
following the payment of an upfront premium, 
followed by receiving a quarterly declaration 
from the CPO about chargers in operation.

Regular engagement with CPOs will also allow 
insurers to educate CPOs on the risks driving 
premium costs and to discuss ways to mitigate 
them. One example may involve the risk of lithium-
ion battery fires. EV-charging station operators 
could be encouraged to provide a way to mitigate 
the exposures presented by a burning vehicle at a 
charging point.

Apart from risk understanding and modelling, the 
investment arm of large insurers should further 
explore investments into EV-charging infrastructure 
as a positive contribution to their asset-management 
strategies — helping them to relocate exposures and 
meet decarbonization targets. One example of this 
in action is the recent £110 million Aviva Investors 
backing for CPO Connected Kerb, as mentioned 
earlier in this report.
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#3: Grid Management Issues

Concerns about electricity grid reliability and capacity have slowed private 
investment in EV-charging infrastructure. In the short term, it is important to use 
strategies to minimize EV charging’s strain on the grid; and, in the medium term, 
needed new investment in net-zero friendly power generation can be moderated 
by utilizing EV batteries to store energy temporarily and feeding it back into the 
grid when needed.
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3.1 Sub-challenge: EV charging places 
an increasing strain on the grid

What’s the challenge?

The growing number of EVs in circulation means that 
demand on the electricity grid is rising. Levels of spare 
capacity in an electricity grid vary by location but, 
in all cases, peak-hour demand is when the strain is 
greatest. EV charging leads to strain on the grid in 
two ways. The first is during peak hours (usually late 
afternoon to mid-evening) when users return from 
work and charge their car. The second is due to the 
installation of fast chargers, which require significant 
supporting investment to ensure that the local grid 
can remain functioning and resilient. The impact of 
extreme weather events on overall energy demand 
and efficiency of supply may even increase this 
strain in the future.

Recommended actions

Use smart charging to shift EV-charging 
demand from peak hours

Broad sets of stakeholders must work collaboratively 
to scale the uptake of smart-charging solutions. 
Smart charging refers to technology that allows 
one-directional charging of EVs to start and stop 
in response to factors linked to electricity supply 
and cost at a given point in time. Various research 
projects estimate that the adoption of basic smart 
charging technology could reduce EV-led increases 
in peak-period electricity demand by 14%-40%, 
depending on the time of day, the total number of 
EVs on the roads, and the technologies involved.

In its simplest form, EV owners can receive prompts 
from the grid operator when to charge their vehicles 
so that they benefit from non-peak tariffs and/or align 
with on-site renewable energy generation via solar 
panels or on-site battery storage.

However, a range of practical, technical, and 
regulatory factors means that smart charging is 
currently not ubiquitous. Governments should take 
the lead in providing an environment for smart 
charging. Recent UK government legislation36 
ensures that all charge points will have smart 
functionality, with particular standards defined 
that cover points including default settings to 
charge at non-peak times, technical communication 
protocols, cyber-risk protection, user safety, and 
electricity supplier interoperability.

Governments can also lead collaboration efforts 
among stakeholders to widen smart charging 
uptake. One public-led program37 in the UK has 
brought together stakeholders from the public and 
private sector, including CPOs, energy providers, and 
research bodies, to deliver on-street, public, smart-
charging solutions in the country for the first time.

Owners of multi-residence or commercial buildings 
may find the adoption of smart charging to be 
essential. Combining smart charging with smart-
building management software can allow site 
managers to ensure that site-level electrical load 
limits are not breached when multiple EVs are 
connected simultaneously.

Finally, authorities should ensure that smart 
charging is available without the need for expensive 
investment. In August 2022, the California Public 
Utilities Commission approved the use of statewide 
sub-metering38 to allow an EV’s energy consumption 
to be measured independently of an electricity 
meter’s broader consumption. This lets EV owners 
access reduced tariffs targeted solely for EV energy 
consumption without having to go through the 
expense of installing an EV-specific meter.
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Exhibit 6: Benefits of smart charging

£225
Household savings annually in the UK by using 
smart charging technologies to optimize 
electricity use in EV charging39

59%
Power peak reduction of total EV load in 
commercial buildings through smart charging, 
compared to unmanaged charging40

$120-690 million
Spending to be avoided in California grid 
operating costs annually (up to 10% of 
total costs)41

50%
Potential reduction in investment required to 
update the distribution network necessary in 
an ambitious EV uptake scenario in Germany42

85%
Reduction of carbon dioxide emissions 
from electricity generated for EVs in a fully 
managed charging scenario43

40%
Reduction in renewable energy curtailment, 
relative to unmanaged EV charging44

Explore charging hardware that minimizes 
grid strain

CPOs should invest in fast-charging solutions that 
can be used either off-grid or via existing low-
voltage grid connections. This ensures these services 
can be made available faster and cheaper than 
alternatives that require costly and time-consuming 
grid enhancements.

Pilot projects around the world are driving 
significant innovation in this space. In Europe, 
one example is E.ON and VW’s solution, Drive 
Booster, which can be installed without civil 
works and uses a normal power connection to 
charge two vehicles simultaneously at a rate of up 
to 150kW.45 Alterative solutions include those by 
L-Charge46, which offer mobile charging and fixed, 
off-grid charging that is powered by an LNG- or 
hydrogen-powered generator.

Similarly, battery energy storage systems (BESS) 
can be co-located47 with charging points to offer 
more flexibility. In New York City, Centrica and Con 
Edison are working together to deliver BESS-powered 
fast charging. Centrica will charge the batteries 
overnight to take advantage of lower tariffs.

Charging points that can be co-located with solar 
energy generation should also be prioritized, though 
such solutions may not qualify as fast charging. 
One offering by Paired Power48 delivers Level 2 
charging to consumers and can be installed by just 
two workers in less than a day. An innovation by US-
based Rivian49 makes use of both BESS and on-site 
solar power through their off-road DC fast chargers 
at state and national parks and beaches. These 
publicly assessable chargers make use of BESS that 
charge using on-site photovoltaics during off-peak 
hours, storing the power for peak charging times.
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3.2 Sub-challenge: The lack of clarity 
over V2X roadblocks, costs, and 
benefits inhibits investment

What’s the challenge?

Vehicle-to-everything, or V2X, is an overarching term 
referring to the bi-directional transfer of energy 
from the battery of an EV to other energy-consuming 
destinations, including the grid (V2G), homes (V2H), 
and buildings (V2B). It means that energy that is 
generated during one part of the day can be stored 
with an EV battery and then discharged back to a 
building or the wider grid when it is needed at a 
later point.

V2X technology has the potential to deliver wide-
ranging benefits that could provide savings to 

vehicle owners while making the grid greener 
and more reliable. If V2X adoption issues were 
resolved, broader EV adoption would likely rise at a 
faster rate, and investment from the private sector in 
V2X-enabled charging would follow swiftly. However, 
a lack of public policy setting, the want of national 
standards, and uneven stakeholder education 
has slowed V2X progress in many countries and 
occasionally allowed some unfounded concerns 
to manifest among key stakeholders.

Exhibit 7 showcases a theoretical V2X market in 
action, highlighting the key stakeholders that 
need to work together to deliver a scaled V2X 
environment, along with the routes of energy 
transfer between destinations.

Exhibit 7: An overview of V2X and its benefits

Energy generation Grid V2X-enabled charger Vehicle (or fleet)
Building

(Home/Office/Other)

V2X

BENEFITS OF V2X

To the grid operator To the vehicle owner To the EV manufacturer

A more stable, resilient grid with 
reduced CAPEX needs to support 
higher capacity.

Financial rewards gained through 
participation in V2X charging and 
peace of mind in knowing that 
EV battery can support home/
office energy needs in event of 
power outage.

Offering this to customers can be 
seen as a value added service, which 
comes at a premium price point.

Source: Marsh McLennan Advantage
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Recommended actions

Establish national V2X policies to guide 
investment and adoption

National and local governments need to lead the 
development of a framework for the adoption of 
V2X technologies that fits the needs of its cities 
and districts. By being proactive and providing 
clarity on ambitions, standards, and expected 
timelines, government bodies can bring together 
key industry stakeholders, such as researchers, 
hardware manufacturers, EV manufacturers, and 
grid operators, to break down siloes through 
education and partnerships.

National-level responsibilities would include the 
development of technical standards and the 
identification other policy documentation to align 
with V2G ambitions. National authorities should 
also be driving proof-of-concept trials to show the 
efficacy of V2G for all stakeholders involved. A trial 
led by Kaluza, a software company owned by UK 
energy provider Ovo, was supported by funding 
from the Office for Zero Emission Vehicles (OZEV) 
and the Department for Business Energy and 
Industrial Strategy to demonstrate the benefits 
of V2G for the grid operators and customers 
(see Exhibit 8).

Exhibit 8: Selected benefits of V2G pilot in the UK

£3.5 billion 
saved annually
in terms of grid infrastructure 
reinforcement

£725 a year 
earned
by customers who merely 
need to keep their cars 
plugged in when not in use

16 GW of daily 
flexible capacity
achieved with almost 11 million 
EVs on the UK’s roads, if half of 
them were V2G enabled

Source: Ofgem51

Local government responsibilities would center on 
creating an enabling environment for V2G services in 
their jurisdiction and rely on authorities engaging with 
the right local stakeholders to discuss and then enact 
fit-for-purpose guidelines, pilots, and rate structures 
that would apply to V2X services locally.

Driven by the ambition to capture any excess 
energy production from renewable sources during 
the daytime, the Netherlands’ city of Utrecht is 
becoming a leader in promoting V2X adoption. Local 
authorities began by including incentives for CPOs 
to install bi-directional charging as part of their 
rollouts. While the city is trying to transition to a 
model of increasingly shared-ownership vehicles, 
V2X can still play a role in reducing strain on the 
grid. One recent pilot project50 offers residents in 
the district of Cartesius the chance to sign up for 
an EV-leasing service that allows them access to a 
car for a certain number of days in the month. The 
leasing service has partnered with the developer of 
new-build housing to create parking spaces for the 
vehicles, with accompanying bi-directional charging 
points. When the vehicles are connected, they help 
with reducing peak-hour demand on the grid, and the 
revenue that the service makes from this connection 
goes partly to ensuring that the subscription fees 
residents pay for the vehicles are sustainable.
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Focus on selecting the right V2X pilot projects

Selecting the right scope and partners for pilot 
projects will help demonstrate technical and economic 
viability, as well as building stakeholder trust. In the 
near term, V2X pilot projects should focus on EV 
fleets. The ratio of decision-makers (that need to be 
convinced) to EVs in a pilot is reduced by focusing 
on vehicle fleets, where the predictability of driving 
patterns is greater than it is for individual vehicles. 
The greater volume of potential connected vehicles 
also means better potential returns for owners, which 
can help overcome concerns about investment in 
upgrading EV meters and charge points to support 
V2X functionality. Helpfully, the main benefits 
to fleet owners of financial benefits and backup 
power provision also apply to homeowners with 
V2X-enabled EVs, so some lessons will carry over.

In the UK, publicly funded research52 has estimated 
that annual fleet V2G charging benefits could range 
between £700-£1,250 per vehicle. This may explain 
why, in the UK, EDF and Nissan have partnered on 
the country’s first V2G program that hasn’t received 
public funding. The program aims to convince vehicle 
fleet owners across the country to adopt of Nissan’s 
V2G compatible models.

In May 2022, the California Public Utilities Commission 
approved53 funding for multiple pilot projects that will 
be delivered by Pacific Gas & Electric Co (PG&E). One 
of the pilot projects will specifically target medium 
and heavy-duty vehicle fleets, while another will focus 
on using a mix of EV types to respond to public safety 
power shutoffs related to wildfires in the state.

Climate change-related risks pose an important 
follow-up question for EV charging and V2X solutions. 
Internet connectivity is an essential component of 
payment systems and real-time demand management 
in V2X solutions. If a climate event was to sever a 
wired internet connection, then the CPO must ensure 
that wireless connectivity is in place as a backup.

While 4G solutions are fully capable of handling 
charging payments, there is an argument for 
investment in 5G services to best enable the range 
of the Internet-of-Things (IoT) technologies that help 
deliver V2X connectivity tailored to drivers’ needs 
in real-time. This benefit is multiplied when dealing 
with fleets of EVs, where faster speeds mean reduced 
latency and true real-time response to grid demand 
which ensures the greatest return on investment.
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Concluding thoughts

The past decade has seen more investment and innovation in electric 
vehicles than since the first prototype was invented 190 years ago. With 
so many government targets focused on scaling up adoption by 2030, 
this trend is likely to grow during the rest of the decade. The journey to 
widespread adoption of electric cars is well underway, but the speed of 
implementation is tied to how fast charging infrastructure can be rolled 
out. Improving charging speeds is essential, especially if electrification 
is to become more widespread in vans, trucks, buses, and construction 
vehicles. True success for the industry will not come solely from ensuring 
there is enough charging infrastructure to support broader EV adoption; 
instead, it must be combined with investment in the greening of 
electricity generation.



23

Acknowledgements

Authors

Blair Chalmers
Managing Director, Marsh McLennan Advantage
blair.chalmers@mmc.com

Iman Reda
Research Analyst, Marsh McLennan Advantage
iman.reda@oliverwyman.com

Contributors

Our thanks go to the following individuals at Marsh McLennan

Marsh: Martin Bennett, David Carlson, Carl Gurney, Kasia Lipinska, Greg Masterson, Sam Tiltman

Mercer: Max Messervy, Mike Ponicall

Oliver Wyman: Michael Crestanello, Leo Li, Andreas Nienhaus, Nicholas Tonkes

Marsh McLennan: Ben Hoster, Swati Khurana, Richard Smith-Bingham, James Sutherland, Ralph Thannheiser

Design led by Tezel Lim, Art Director



24

Endnotes

1 Fisher, R. (2022, August 16). Car-Charging Investment Soars, Driven by EV Growth and Government Funds. Bloomberg.

2 Bieker, G. (2021). A Global Comparison Of The Life-Cycle Greenhouse Gas Emissions Of Combustion Engine And Electric Passenger Cars.

3 Analysis by Oliver Wyman

4 Trends in charging infrastructure — Global EV Outlook 2022 — Analysis. (2022). IEA.

5 Electric Vehicle Consumer Survey Report. (2022, March). Pluginamerica.org.

6 Electric Car Buyers Worldwide Purchase to Protect the Planet. (2022, August 3).

7 Cara. (2022, June 22). Electric cars: Half of all chargers in EU concentrated in just two countries. ACEA — European Automobile 
Manufacturers’ Association.

8 Global EV Outlook 2022 — Data product. (2022, May). IEA.

9 Charging your car: Easy, smart and everywhere, The National Charging Infrastructure Agenda: Gearing up for electric driving. The National Charging 
Infrastructure Agenda. (2020).

10 Policy Update: China’s New Energy Vehicle Industrial Development Plan for 2021 to 2035. (2021) International Council on Clean Transportation.

11 Joint Office vision: A future where everyone can ride and drive electric. (2022). Joint Office of Energy and Transportation. Retrieved November 
21, 2022.

12 Regulations: Electric vehicle smart charge points. (2022). GOV.UK. Retrieved November 21, 2022.

13 Medlemsfordel: Ladeklubben. (2022). Norsk Elbilforening. Retrieved November 21, 2022.

14 Charging without any surprises Customer journey. The Netherlands Knowledge Platform for Charging Infrastructure. (n.d.). Retrieved November 
21, 2022.

15 Cybersecurity. (n.d.). ElaadNL. Retrieved November 21, 2022.

16 Hoult, P. (2022, May 6). The role of local government and the UK EV Infrastructure Strategy. Local Government Lawyer. Retrieved November 
21, 2022.

17 Electric Vehicle Strategy. (2021). NSW Climate and Energy Action.

18 Bauer, G., Hsu, C.-W., Nicholas, M., & Lutsey, N. (2021). Charging Up America: Assessing The Growing Need For US Charging Infrastructure Through 
2030. International Council on Clean Transport.

19 Hecht, C., Dirk, U., Sauer, Das, S., & Bussar, C. (2020). Representative empirical, real-world charging station usage characteristics and data in 
Germany. Retrieved November 21, 2022.

20 Sonar, P. T. R. (2022, April 15). Austrian government announces funding campaign for EV charging infrastructure | Power Technology Research. 
Retrieved November 21, 2022.

21 Low Emission Transport Fund. (n.d.). EECA. Retrieved November 21, 2022.

22 Leading the Charge: How USDA Rural Development Supports Electric Vehicle Infrastructure. (n.d.). Retrieved November 21, 2022.

23 CIB Launches $500 Million Charging and Hydrogen Refuelling Infrastructure Initiative | Canada Infrastructure Bank — an impact investor 
accelerating new infrastructure by engaging private and institutional investors and project developers. Cib-Bic.ca. Retrieved November 
21, 2022.

24 Charging Infrastructure for Electric Vehicles (EV) — the revised consolidation Guidelines & Standards-reg, No.12/2/2018-EV (Comp No. 
244347) (2022).

25 Government vision for the rapid chargepoint network in England. GOV.UK. (2022, May 14).

26 The future of E-charging infrastructure: France. (2020, May 6). WFW.

27 Tutt, E., Carr, E., James, J., Winebrake, & Samuel, G. (2021). Expertise for a Shared Future® Workforce Projections to Support Battery Electric Vehicle 
Charging Infrastructure Installation.

28 Newsroom — Wallbox Acquires EV Charging Installation Services Company, COIL. (2022). Wallbox.com. Retrieved November 21, 2022.

29 Korosec, K. (2021, July 20). ChargePoint to buy European charging software startup for $295M. TechCrunch.

30 PYMNTS. (2021, August 11). ChargePoint Buys Public Transit Fleet Management Co For $88M. www.pymnts.com.

31 Runyon, J. (2021, June 28). Ford acquires EV charging management startup Electriphi. Smart Energy International.

32 Connected Kerb secures up to £110 million from Aviva Investors to deliver “game-changing” on-street EV charging revolution. 
(2022, September 26). www.connectedkerb.com. Retrieved November 21, 2022.

33 EdgeConneX Continues Legacy of Innovation; Launches Voltera, Which Plans to Provide Charging Facilities for Companies Operating Electric Vehicles. 
(2022, August 9). EdgeConneX. Retrieved November 21, 2022.

34 IONITY EU. (2020). Ionity.eu.

35 Flaherty, N. (2022, August 19). EV charger maker Wallbox buys its PCB supplier. EENewsEurope.

https://www.bloomberg.com/news/articles/2022-08-16/car-charging-investment-soars-driven-by-ev-growth-and-government-funds?leadSource=uverify+wall
https://theicct.org/wp-content/uploads/2021/07/Global-Vehicle-LCA-White-Paper-A4-revised-v2.pdf
https://www.iea.org/reports/global-ev-outlook-2022/trends-in-charging-infrastructure
https://pluginamerica.org/about-us/electric-vehicle-survey/
https://ens-newswire.com/electric-car-buyers-worldwide-purchase-to-protect-the-planet/
https://www.acea.auto/press-release/electric-cars-half-of-all-chargers-in-eu-concentrated-in-just-two-countries/
https://www.iea.org/data-and-statistics/data-product/global-ev-outlook-2022
https://english.rvo.nl/sites/default/files/2020/10/Factsheet The National Charging Infrastructure Agenda.pdf
https://theicct.org/sites/default/files/publications/China-new-vehicle-industrial-dev-plan-jun2021.pdf
https://driveelectric.gov/
https://www.gov.uk/guidance/regulations-electric-vehicle-smart-charge-points#what-is-covered
https://elbil.no/medlemsfordeler/elbilforeningens-ladebrikke/?_ga=2.165309691.57856159.1571059039-720802204.1571059039
https://nklnederland.nl/wp-content/uploads/2021/12/Customer-journey_EN.pdf
https://elaad.nl/en/projects/cybersecurity/
https://www.localgovernmentlawyer.co.uk/transport-and-highways/387-transport-and-highways-features/50413-the-role-of-local-government-and-the-uk-ev-infrastructure-strategy
https://www.energy.nsw.gov.au/nsw-plans-and-progress/government-strategies-and-frameworks/electric-vehicle-strategy
https://theicct.org/wp-content/uploads/2021/12/charging-up-america-jul2021.pdf
https://theicct.org/wp-content/uploads/2021/12/charging-up-america-jul2021.pdf
https://juser.fz-juelich.de/record/888298/files/Paper_v013_no_comment.pdf
https://juser.fz-juelich.de/record/888298/files/Paper_v013_no_comment.pdf
https://powertechresearch.com/austrian-government-announces-funding-campaign-for-ev-charging-infrastructure/
https://www.eeca.govt.nz/co-funding/transport-emission-reduction/low-emission-transport-fund/
https://www.rd.usda.gov/sites/default/files/508_RD_FS_71EVChargingStations.pdf
https://cib-bic.ca/en/medias/articles/cib-launches-500-million-charging-and-hydrogen-refuelling-infrastructure-initiative/
https://powermin.gov.in/sites/default/files/webform/notices/Final_Consolidated_EVCI_Guidelines_January_2022_with_ANNEXURES.pdf
https://www.gov.uk/government/publications/government-vision-for-the-rapid-chargepoint-network-in-england/government-vision-for-the-rapid-chargepoint-network-in-england
https://www.wfw.com/articles/the-future-of-e-charging-infrastructure-france/
https://etcommunity.org/assets/files/Workforce-ProjectionstoSupportBatteryElectricVehicleChargingInfrastructureInstallation-Final202106082.pdf
https://etcommunity.org/assets/files/Workforce-ProjectionstoSupportBatteryElectricVehicleChargingInfrastructureInstallation-Final202106082.pdf
https://wallbox.com/en_us/newsroom/wallbox-acquires-ev-charging-installation-services-company-coil.html
https://techcrunch.com/2021/07/20/chargepoint-to-buy-european-charging-software-startup-for-295m/
https://www.pymnts.com/news/partnerships-acquisitions/2021/chargepoint-buys-public-transit-fleet-management-co-for-88m/
https://www.smart-energy.com/digitalisation/ford-acquires-ev-charging-management-startup-electriphi/
https://www.connectedkerb.com/stories/connected-kerb-secures-up-to-110-million-from-aviva-investors-to-deliver-game-changing-on-street-ev-charging-revolution
https://www.edgeconnex.com/company/news-and-pr/edgeconnex-continues-legacy-of-innovation-launches-voltera/
https://ionity.eu/
https://www.eenewspower.com/en/ev-charger-maker-wallbox-buys-its-pcb-supplier/


25

36 Complying with the Electric Vehicles (Smart Charge Points) Regulations 2021: Guidance for sellers of electric vehicle charge points in Great Britain — 
Guidance. (2022).

37 Agile Streets launches in Shropshire and Hackney. (2021, December 20). www.connectedkerb.com. Retrieved November 21, 2022.

38 CPUC Decision Makes California First State in the Nation To Allow Submetering of Electric Vehicles. (2022, August 4). www.cpuc.ca.gov. Retrieved 
November 21, 2022.

39 Burger, J., Hildermeier, J., Jahn, A., & Rosenow, J. (2022, April 26). The time is now: Smart charging of electric vehicles. Retrieved November 21, 2022.

40 Somers, W., Khan, W., Bont, K. de, & Zeiler, W. (2022). Individual EV load profiling and smart charging to flatten total electrical demand. CLIMA 
2022 Conference.

41 Szinai, J. K., Sheppard, C. J. R., Abhyankar, N., & Gopal, A. R. (2020). Reduced grid operating costs and renewable energy curtailment with electric 
vehicle charge management. Energy Policy, 136, 111051.

42 Verkehrswende, A., Maier, U., Energiewende, A., Peter, F., & Hildermeier, J. (2019). Distribution grid planning for a successful energy transition-focus 
on electromobility Conclusions of a study commissioned by Agora Verkehrswende, Agora Energiewende and Regulatory Assistance Project (RAP).

43 Zhang, J., Jorgenson, J., Markel, T., & Walkowicz, K. (2019). Value to the Grid From Managed Charging Based on California’s High Renewables Study. 
IEEE Transactions on Power Systems, 34(2), 831-840.

44 Szinai, J. K., Sheppard, C. J. R., Abhyankar, N., & Gopal, A. R. (2020). Reduced grid operating costs and renewable energy curtailment with electric 
vehicle charge management. Energy Policy, 136, 111051.

45 Ramey, J. (2021, September 23). This EV Charger Doesn’t Need a New Grid Connection or Digging to Install. Autoweek.

46 L-Charge | Car charging companies | EV electric vehicle charging. L-Charge. Retrieved November 21, 2022.

47 StackPath. (2021, June 23). www.centrica.com. Retrieved November 21, 2022.

48 Paired Power Unveils New Solar Canopy for Fast, Modular EV Charging Without the Delay of Grid Interconnection. (2022, September 13). Www.
businesswire.com.

49 Charging — Rivian. Rivian.com.

50 Doll, S. (2022, April 22). Hyundai and We Drive Solar deploy IONIQ 5s with V2G tech in the Netherlands to create the “world’s first bi-directional 
city”. Electrek.

51 Case study (UK): Electric vehicle-to-grid (V2G) charging. (2021, July 6). Ofgem.

52 Nissan, E.ON Drive and Imperial College highlight the carbon saving and economic benefits of Vehicle-to-Grid technology. (2021, January 7). Official 
Great Britain Newsroom.

53 California approves $11.7M vehicle-to-grid pilots in PG&E footprint. (2022, April 1). Utility Dive. Retrieved November 21, 2022.

54 Electric vehicles from life cycle and circular economy perspectives TERM 2018: Transport and Environment Reporting Mechanism (TERM) 
report. (2018.).

55 Electric vehicles from life cycle and circular economy perspectives TERM 2018: Transport and Environment Reporting Mechanism (TERM) 
report. (2018.).

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1078138/Guide-to-evscp-regulations-2021-V2.1.pdf
https://www.connectedkerb.com/stories/agile-streets-launches-in-shropshire-and-hackney
https://www.cpuc.ca.gov/news-and-updates/all-news/cpuc-decision-makes-california-first-state-in-the-nation-to-allow-submetering-of-electric-vehicles
https://www.raponline.org/wp-content/uploads/2022/04/rap-jb-jh-smart-charging-europe-2022-april-26.pdf
https://doi.org/10.34641/clima.2022.164
https://doi.org/10.1016/j.enpol.2019.111051
https://doi.org/10.1016/j.enpol.2019.111051
https://www.agora-verkehrswende.de/fileadmin/Projekte/2019/EV-Grid/AgoraRAP2019_VerteilnetzausbauElektromobilitaet_EN.pdf.pdf
https://www.agora-verkehrswende.de/fileadmin/Projekte/2019/EV-Grid/AgoraRAP2019_VerteilnetzausbauElektromobilitaet_EN.pdf.pdf
https://doi.org/10.1109/tpwrs.2018.2872905
https://doi.org/10.1016/j.enpol.2019.111051
https://doi.org/10.1016/j.enpol.2019.111051
https://www.autoweek.com/news/green-cars/a37707342/eon-drive-booster-ev-charger/
https://l-charge.net/
https://www.centrica.com/media-centre/news/2021/a-new-york-energy-innovation-first-battery-storage-vehicle-chargers-on-one-site/
https://www.businesswire.com/news/home/20220913005193/en/Paired-Power-Unveils-New-Solar-Canopy-for-Fast-Modular-EV-Charging-Without-the-Delay-of-Grid-Interconnection
https://rivian.com/experience/charging
https://electrek.co/2022/04/22/hyundai-and-we-drive-solar-deploy-ioniq-5s-with-v2g-tech-in-the-netherlands-to-create-the-worlds-first-bi-directional-city/
https://electrek.co/2022/04/22/hyundai-and-we-drive-solar-deploy-ioniq-5s-with-v2g-tech-in-the-netherlands-to-create-the-worlds-first-bi-directional-city/
https://www.ofgem.gov.uk/publications/case-study-uk-electric-vehicle-grid-v2g-charging
https://uk.nissannews.com/en-GB/releases/nissan-eon-drive-and-imperial-college-highlight-the-carbon-saving-and-economic-benefits-of-vehicle-to-grid-technology
https://www.utilitydive.com/news/california-approves-117m-vehicle-to-grid-pilots-in-pge-footprint/621393/
https://www.eea.europa.eu/publications/electric-vehicles-from-life-cycle/download
https://www.eea.europa.eu/publications/electric-vehicles-from-life-cycle/download
https://www.eea.europa.eu/publications/electric-vehicles-from-life-cycle/download
https://www.eea.europa.eu/publications/electric-vehicles-from-life-cycle/download


Marsh McLennan (NYSE: MMC) is the world’s leading professional services firm in the areas of risk, strategy and 
people. The Company’s 78,000 colleagues advise clients in 130 countries. With annual revenue over $18 billion, 
Marsh McLennan helps clients navigate an increasingly dynamic and complex environment through four market-
leading businesses. Marsh provides data-driven risk advisory services and insurance solutions to commercial and 
consumer clients. Guy Carpenter develops advanced risk, reinsurance and capital strategies that help clients grow 
profitably and pursue emerging opportunities. Mercer delivers advice and technology-driven solutions that help 
organizations redefine the world of work, reshape retirement and investment outcomes, and unlock health and 
well being for a changing workforce. Oliver Wyman serves as a critical strategic, economic and brand advisor to 
private sector and governmental clients.

For more information, visit mmc.com, follow us on LinkedIn and Twitter or subscribe to BRINK.

Copyright ©2022 Marsh & McLennan Companies Ltd, Inc. All rights reserved.

This report may not be sold, reproduced or redistributed, in whole or in part, without the prior written permission of Marsh & McLennan 
Companies, Inc.

This report and any recommendations, analysis or advice provided herein (i) are based on our experience as insurance and reinsurance 
brokers or as consultants, as applicable, (ii) are not intended to be taken as advice or recommendations regarding any individual situation, 
(iii) should not be relied upon as investment, tax, accounting, actuarial, regulatory or legal advice regarding any individual situation or as a 
substitute for consultation with professional consultants or accountants or with professional tax, legal, actuarial or financial advisors, and 
(iv) do not provide an opinion regarding the fairness of any transaction to any party. The opinions expressed herein are valid only for the 
purpose stated herein and as of the date hereof. We are not responsible for the consequences of any unauthorized use of this report. Its 
content may not be modified or incorporated into or used in other material, or sold or otherwise provided, in whole or in part, to any other 
person or entity, without our written permission. No obligation is assumed to revise this report to reflect changes, events or conditions, 
which occur subsequent to the date hereof. Information furnished by others, as well as public information and industry and statistical 
data, upon which all or portions of this report may be based, are believed to be reliable but have not been verified. Any modeling, analytics 
or projections are subject to inherent uncertainty, and any opinions, recommendations, analysis or advice provided herein could be 
materially affected if any underlying assumptions, conditions, information, or factors are inaccurate or incomplete or should change. We 
have used what we believe are reliable, up-to-date and comprehensive information and analysis, but all information is provided without 
warranty of any kind, express or implied, and we disclaim any responsibility for such information or analysis or to update the information 
or analysis in this report.

We accept no liability for any loss arising from any action taken or refrained from, or any decision made, as a result of or reliance upon 
anything contained in this report or any reports or sources of information referred to herein, or for actual results or future events or any 
damages of any kind, including without limitation direct, indirect, consequential, exemplary, special or other damages, even if advised of 
the possibility of such damages. This report is not an offer to buy or sell securities or a solicitation of an offer to buy or sell securities. No 
responsibility is taken for changes in market conditions or laws or regulations which occur subsequent to the date hereof.

Marsh McLennan www.mmc.com

https://www.mmc.com/
https://www.marsh.com/
https://www.guycarp.com/
https://www.mercer.com/
https://www.oliverwyman.com
https://www.mmc.com/
https://www.linkedin.com/company/marsh-&-mclennan-companies-inc-/mycompany/verification/?viewAsMember=true
https://twitter.com/MarshMcLennan
https://www.brinknews.com/

