
Encouraging Investment 
in Public EV charging 
in UK
A paper produced for the 
Electric Vehicle Energy Taskforce

Report authors: Daniel Brown, 
Roy Williamson, Lauren Pamma

With expert contributions from 



Electric Vehicle Energy Taskforce Encouraging Investment in Public EV charging in UK 2                                                                             



Electric Vehicle Energy Taskforce Encouraging Investment in Public EV charging in UK 3                                                                             

Contents
Executive summary

1. Introduction 

2. Scope and assumptions  

 

3. Market dynamics 

4. Public charging business models  

5. Investment in charging – Criteria, risks and incentives  

6. The role of Local Government as a source of revenue and risks

7. Potential policy interventions

8. Conclusion 

9. Appendices 

4

6

8

10

18

24

30

34

40

42

Electric Vehicle Energy Taskforce Encouraging Investment in Public EV charging in UK 3                                                                              



Electric Vehicle Energy Taskforce Encouraging Investment in Public EV charging in UK 4                                                                             

  Executive Summary 
This paper is designed to assist stakeholders, including government, to assess the investment conditions 
for electric vehicle (EV) charging infrastructure in the UK and help in policy setting to encourage a 
vibrant, competitive and efficient charging market which will encourage EV adoption and support 
future decarbonised transport.  It acts as a pre-cursor to a more comprehensive CVEI analysis due over 
the coming months.

To service the burgeoning UK parc, 11m EVs in 2030, a very significant investment is required in public 
charging across the private and public sector – estimated to be circa £21bni over the coming 10 years.  
With few exceptions, confidence in charging today is low. Charging anxiety (will there be a charge point 
when and where I need it) has replaced range anxiety (are the vehicles capable of long journeys) as a 
material barrier to EV adoption.  Public charging will play a key role in providing confidence across the 
population as well as servicing those that cannot charge at home/work.

The Government’s policy interventions on low carbon vehicles and OEM’s rapid deployment have 
meant the charge point market itself is now moving more rapidly along the maturity curve after years 
of waiting.  The announcement to bring forward the phase out of new petrol and diesel cars and vans 
to 2030 has also sent a strong signal to investors and consumers that the transition to EVs will happen. 
It is emerging from a nascent, neo start-up phase to a significant growth phase and, with that stage of 
maturity, the investment profile is developing rapidly.  

This paper outlines the different business models adopted and expected in the market, in order to 
support informed policy-making in this sector. The paper analyses both revenue and cost (inc. capital 
costs) dimensions and leverages workshops conducted by the Green Finance Institute (GFI) which 
convened experts across finance and industry to identify barriers to investment and corresponding 
financial solutions to be supported by potential policy interventions.  A micro-economic analysis of 
different use cases, leveraging Cenex’s financial model, demonstrates the different investment returns 
available in different charge-speed scenarios with initial assumptions concluding that, given similar 
input conditions, fast and ultra-fast charging have robust return profiles while slow residential charging 
would require longer payback and therefore longer term contracts between operators and local 
authorities.

The accelerated adoption of pure Battery Electric Vehicles (BEVs) in particular will require major 
charging infrastructure investment and a new category, and scale, of investor (from venture capital 
investors to major infrastructure players including private equity, pension funds etc). The risk reward 
profile typically needed to encourage this sort of scale investment is clearly different from the early-
stage market. These actors are not yet fully participating in the public charging market, which constrains 
access to funding, impacts the cost of capital, and influences the strategic direction that charge point 
operators make.  Crucial factors to encourage the participation of large infrastructure investment funds 
in the charging market include reducing technology and obsolescence risk where possible, longer 
investment periods and enabling differentiated offers to compete. Government can have a continued 
role in supporting the entry of these large-scale funders in the early 2020s. 
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Amongst stakeholders there is a high degree of consensus on barriers to investment, including 
utilisation risk, grid connection capital cost uncertainty and mismatch to demand, lack of financing 
options, risk of early obsolescence, lack of price transparency, length of DNO process, site ownership/
access and availability and more. In order to address some of these barriers and encourage new profiles 
of investors into this sector, this paper makes recommendations for both financial and non-financial 
interventions (Section 7, page 34):

1     A new blended finance fund, bringing together public and private capital to support the roll-out of 
      system wide EV infrastructure; 
2   A local government tendering structure to incentivise high and low usage charge points to be 
      deployed, effectively targeted bundling of infrastructure ii;
3   Utilisation linked loans, a student loan-esque scheme for charge point providers requiring payback    
      dependent on usage of sites
4   Education of local authorities and central expert resource to support and enable efficient and 
      effective management of tenders locally;
5   Transparency of relevant data to drive better decision making (pricing, traffic, power etc).

The UK’s public EV charging sector stands at a crossroads. Widespread Government support has 
helped to stimulate the market for EVs, particularly for business fleets, but both consumers and 
businesses still cite the lack of a reliable, nationwide charging network as a barrier to electrification. A 
shift in Government support is now needed in order to ensure a coherent strategy that allows for growth 
of a fair and competitive charge point market that works for consumers and businesses alike.  Our 
evidence shows some areas of market failure remain where government intervention may be required 
for the foreseeable future, but there are segments of the market whereby creating the right conditions 
for the right types of investors (particularly patient, lower cost capital) will mean the industry can 
accelerate and move away from reliance on government funding.

  
Background 
This paper is written at the request of the Chair of the EV Energy Taskforce as input to the Government’s 
forthcoming EV Infrastructure Strategy. The paper is designed to provide a broad consensus industry 
view of the current business models for public charging, the commercial operating environment of 
charging companies, and barriers to these companies raising finance and sustainably deploying public 
charging infrastructure. The initial paper draft is the result of a collaborative effort between multiple 
stakeholders, including Daniel Brown (REA), Roy Williamson (independent), and the Green Finance 
Institute’s Coalition for the Decarbonisation of Road Transport (CDRT). The paper is designed to be 
presented to the Steering Committee of the EV Energy Taskforce for their review and adoption. 
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Introduction
 

Successfully phasing out the sale of new petrol and diesel cars and vans by 2030 and ensuring only 
zero-tailpipe emission vehicles are sold from 2035 requires the rapid deployment of a national charging 
infrastructure network. The UK Government has to date committed hundreds of millions of pounds to 
supporting charge point roll-out in homes, workplaces, and in public locations. 

As vehicle adoption moves from early adopters to the mass market, Government’s role is beginning 
to shift from the provision of grants and innovation funding to addressing a suite of barriers and to 
encourage a more sustainable commercial model for charging at different scales and locations. 

Ultimately the objective should be to move from a predominantly public finance model towards 
the creation of a charging sector which features domestic champions, independent operators, 
and international players all able to compete in the market and access a variety of types of finance 
depending on their model and time horizons. A crucial milestone document in this journey will be the 
EV Infrastructure Strategy, currently being prepared by the Office for Zero Emission Vehicles. 

While there are many dimensions to providing an efficient public charging market, our focus is on the 
nexus of charging – the physical charge points – and the development of a relevant and appropriate 
physical infrastructure to service the passenger car (PC) and light commercial vehicle (LCV) fleets. 
Public charging is a necessary part of the future national charging network which includes home 
charging (where, for those with access, the majority of charging will take place) and other private 
options (fleet depots, workplace etc).  

This paper analyses the current commercial operating environment of public EV charging companies, 
key business models currently being adopted, and identifies key barriers to the development of an 
effective charging infrastructure for the UK market.  Potential solutions to accelerate investment are 
laid out.

We will highlight the reasons, cited by industry participants, for lack of large-scale investment in this 
space and outline potential reasons why different business models attract different levels of capital as 
well as the potential mitigations that could assist in accelerating scale investment. Proposals are made 
as to potential interventions to encourage a commercially self-sustaining, competitive, and efficient 
charging market which will encourage EV adoption and support future decarbonised transport, address 
the Government’s ‘levelling up’ agenda, and also address how limited public funding can be best 
deployed to mobilise crowd in private capital.
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2 Scope and 
Assumptions
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Scope and Assumptions
 
This paper targets investment in public charging infrastructure with a focus on physical hardware 
deployment. There is nevertheless a clear recognition that public charging does not sit in isolation and 
that there is a need for comprehensive solutions to domestic, workplace and dedicated fleet charging 
which are clearly linked but not addressed in detail here.

Public charging has a direct interface across a wide ecosystem of players and their involvement is 
essential for a system-wide solution. Other participants include vehicle and charging equipment 
manufacturers, financiers, software developers, local authorities, retail energy providers, installers, 
national and distributed energy producers and distributors, technology companies, existing fuel 
companies, retailers and leisure companies, landowners and others.

This paper acknowledges the important role of these players, but primarily focuses on the role of the 
charge point operator as the key market player responsible for the financing, installation, and operation 
of public charging infrastructure. 

Whilst many forecasts are available as to future charging infrastructure requirements, for the purpose of 
this paper we have chosen to use the modelling conducted by the Energy Systems Catapult (‘the CVEI 
model’).

While today the vast majority of EV owners charge at home (80% of charge occasions are at home), 
as ownership expands to different demographics, there will be a greater need for public charging as 
some owners/fleets do not have access to home charging. Additionally, a recent survey of electric 
car drivers by Electric Vehicle Association England indicates that even amongst those with off-street 
parking, over 90% still rely on the public charging network from time to time making it essential across 
all demographics.iii Our assumption is that by 2040 between 20% and 45% of charging occasions will be 
at public charging stations, and this will represent a significant proportion of power required for EVs will 
be delivered through this channel.  
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3 Market dynamics
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Market dynamics
 

3.1 – The market and scale 
            of investment required
The following charts, developed by the Energy Systems Catapult in their CVEI model, show the 
expected demand for public charging for electric vehicles in the UK market if the Government’s targets 
for the phase-out of the sale of new petrol and diesel cars and vans are to be met. The first chart (Figure 
1) shows the profile in terms of number of chargers, while the second shows the amount of energy 
delivered across those chargers.  As we look at different business models it is critical to understand how 
revenue is earned (by kWhr, charge event or other) in order to determine what interventions and fiscal 
support landscape is needed to support the national rollout of charging infrastructure.

The Catapult estimates that over 30 million home charge points will be needed by 2050 and that there 
will be a need for circa 1.5 million out of home chargers.  Of the ‘out of home’, some 800,000 will be 
public chargers, with the remainder being workplace or dedicated fleet chargers. 

Importantly for our business model assessment, those 800,000 public chargers deliver 70% of the out 
of home power required and are therefore critical to any investor seeking scale revenues in this space.

Figure 1: Forecast of charge points deployed to 2050
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2.Whilst the number of home charge 
points far exceeds all other types of 

charge points combined...

1. ... all non-home charge
points are presumed to serve

more users each.

3. The respective utilisation ratios 
are consistent with the type of 

charge point, for example, individual 
En route chargers are expected to 
serve a far higher number of users 
than individual on street resident 

chargers. 

4. Likewise work place and depot 
chargers are only accessible to a 

subset of users.
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Figure 2: Forecast of power demand at charge points to 2050
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3.2 – How consumers are engaging 
            with public charging 
Consumer habits are evolving and, given market nascency, have not yet settled so predictions on future 
charging habits have to be made with caution and this represents a challenge for investors which we 
will explore later.  In order to fully investigate investment risk in public charge points and utilisation, it is 
important to look at public charging from the perspective of drivers, since that drives utilisation.

A survey by Electric Vehicle Association (EVA) England in March 2021 to inform their response to the 
Government’s consultation on The Consumer Experience at Public EV Chargepoints took the views 
of over 1,000 participating electric car drivers in England on how they use and prefer to access public 
charging points.  91% had off street parking (an early adoption bias) but 92% of drivers still relied on the 
public charge point network to top up at some point in their driving routines. Details of drivers’ use of 
the public charging network can be found in Appendix 2 and 3. 

Furthermore, in choosing a charge point, drivers clearly indicated that location was the leading factor, 
above network preferences or costs to charge. Further detail is available in Appendix 3.

The data confirms that at this stage in the market location of public chargers remains the most 
important metric for utilisation, and also that the vast majority of EV drivers on UK roads by 2040 
will have some sort of relationship with the public charging network and individual public charging 
companies. Additionally, the belief that a widely accessible and reliable charging network exists is 
absolutely critical to give more consumers confidence to transition to EVs. Whilst the frequency of 
use of the public charging network by consumers with home charging capability will remain low, there 
still remains an enormous opportunity for the creation of direct customer relationships through which 
electricity and other products could be sold.  This is critical to the design and deployment of different 
business models as we shall see.

Finally, this data provides a signal to policy-makers, industry and investors that nearly all drivers in the 
future will need to engage with public charging to facilitate their transport needs, and thus the sector’s 
development needs to be seen as a strategic concern to meet policy objectives around decarbonisation. 
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3.3 – Charging Ecosystem and key players 
For the sake of clarity we outline below key elements of the EV charging ecosystem and show the key 
players involved in the UK today. The key message here is that this a complex and multidimensional 
space which overlaps with a number of different value chains, leading to different perspectives 
on the opportunity set and different investment theses. Details of the interlink between the 
telecommunications, payment, infrastructure, software, and power sectors can be found in Figure 3.   

Figure 3 – the ecosystem involved in public charge point operations 
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Driver & EV
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Card

Or

Payment to CPO
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The UK’s market for EV charging services has greatly expanded over the past three years with the 
emergence of new standalone UK market participants along with a host of new entrants from Europe, 
Asia, and North America. Many of the dynamics and players in the public charging market in the UK are 
highlighted in Figure 4 below

Figure 4 – relationships and an overview of market participants in the UK 
public and private charging sectors
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3.4 – Market maturity is a challenge 
            for investors 
Appendix 3 shows the various stages of the market to date.  It is important to note that this is still a 
fast evolving space and we are yet to see the mature version of EV charging in the UK. What is clear 
from the Energy Systems Catapult’s CEVI model is that the market overall is moving from nascent 
to a growth phase and this has significant implications as an investment proposition. The scale of 
investment needed is now in the billions of pounds and this requires participation of numerous private 
investment vehicles, from private equity, asset based funding, and large corporate support. However, 
several of these large funders are not currently active in the charging market, citing uncertain revenues 
and technology obsolescence risk as key barriers. This is fundamentally constraining options for public 
charging developers and keeping the cost of finance high.
 
Going forward, HM Government has stated that they expect the majority of the financing for the UK’s 
public charging roll out to come from private capital but recognises the important role of Government 
funding in some areas to ‘de-risk’ projects and prove business models. This is reflected in several grant 
and investment schemes currently in place or under development, including the On-street Residential 
Chargepoint Scheme, the EV Homecharge Scheme, the Rapid Charging Fund and the forthcoming 
Local Infrastructure Fund.
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4 Public Charging 
Business Models
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Public Charging 
Business Models
 
To understand investment potential it is first necessary to get clarity on the business model options that 
industry players will face and the key drivers of value.  We focus here on showing the high level business 
models, the opportunities for returns and we include some micro-economic analysis of charging returns 
based on a number of assumptions fed into a financial model supplied by Cenex.

The individual steps required to set up and install a public charging point are outlined in appendix 6 for 
reference.  These drive the capital and operating cost dimensions of the charging business model.

4.1 – Broad business models in the 
           public charging space 
PWC’s 2018 report Powering ahead! Making sense of business models in electric vehicle charging for 
Energy UK provides a useful overview to many of the macro business models at play in the sector.

Companies in the charging sector can typically be categorized into one of the following types:

•    ‘Portfolio Players’ (Pod Point, BP Pulse)
       –  “This type of company operates across multiple charging segments, such as home, work and
           destination charging. Typically this player extracts revenue from several charging segments. 
           Its operations may also span different parts of the EV charging value chain (from installation of 
           charge points to maintenance of the network)” (p12)

•    ‘Specialist Players’ (Osprey, Alfa Power)
       –  “Companies in this category tend to focus on one charging segment, leveraging their technical 
           capabilities and relationships with key stakeholders to generate revenue from that business. Some 
           rapid charging operators are a good example of this.” (p12)

•    Upstream – load management players (Pivot Power, GRIDSERVE, domestic aggregators)
       –  “Companies in this group focus on building a future market position across multiple charging 
           segments to capture alternative revenues on the back of traditional EV charging. These secondary 
           revenues could be from helping manage the grid by exporting power from clusters of stationary 
           EVs or by using smart technology to ‘load shift’ (facilitating the charging of EVs at periods of low 
           demand).”

This paper would broaden this latter definition to include those companies who are providing wider 
embedded services to electricity networks and alternatives to traditional network reinforcement, such 
as Pivot Power developing battery storage hubs through private wire agreements to bus depots and 
other refuelling hubs (see Oxford Superhub Project).
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4.2 – Business model canvas and analysis 
We can demonstrate the different elements of each by use of a business model canvas (Figure 5).

Source: internal analysis

Figure 5: Business model canvas 
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The mechanics of each business model today (and into the future) consist of a core charging offer 
where revenue and costs can be a combination of the attributes outlined in Figure 6. 

It is clear how charge point operators are critically reliant for their core charging offer on utilisation 
of the charge point measured either in time spent charging as a proportion of the day or (more 
commercially relevant) kWhr delivered as a proportion of capacity.  In either case, high traffic levels 
and frequent customer visits are fundamental to generating returns. In early years models are generally 
more sensitive to utilisation than pricing.

With capital cost being a significant portion of the investment returns denominator, the period over 
which the capital can be amortised is also critical. It is challenging to get positive paybacks when the 
technology needs to be changed out frequently and/or lease lengths are short. The latter is particularly 
pertinent to slow charging residential sites where kWhr delivered per day is low. We expand further on 
this further below.

Importantly most public charge point operators also engage in some form of revenue stacking, which 
consists of combining multiple revenue streams but along one charging vertical (e.g. Ubitricity having 
cable sales along with electricityiv, GRIDSERVE combining generation/grid flexibility revenues with 
amenities and electricity sales). Revenue stacking for many operators is crucial to enable a sustainable 
business model beyond solely selling kWhr, particularly given current utilisation rates.

Stacking has many forms including but not restricted to: Connection fees, overstay fees, and/or 
bundled parking fees; Co-located energy technologies, including energy storage and generation (e.g. 
solar PV); Co-located amenities, such as coffee shops; Partnership-derived revenues who benefit from 
longer dwell times, such as from an existing retail site where customers who are charging are staying 
longer / purchasing more whilst charging (e.g. health clubs, shopping centres); Advertising revenues 
(either via co-located signage, or digitally provided on the charging unit); Roaming service agreements; 
Membership revenues for those who pay a monthly subscription to be a member of a particular 
charging network; Fleet operator revenues, for example derived by guaranteeing access to a partner 
fleet operators’ vehicles at certain times.  Stacking might also include providing services to the grid; 
both ESO (National) services and DNO local flexibility market services.

Often the stacked benefits affect the pricing model for charging where, for example, charging might be 
seen as loss leader and discounted to attract customers to a grocery store or a loyalty benefit for a health 
club member. These can change over time, for example the Pod Point partnership with Lidl initially 
offered free charging to all customers, but now charge 25p p/kWhr.  Additional revenue opportunities 
will clearly depend on the positioning of the participant in the wider value chain. 

As new charging business models evolve, the landscape needs to be flexible enough to allow innovation 
and reward improved user experience. 

Source: internal analysis

Figure 6: Revenue and costs – core charging offer
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Lease margin Lease costs of parking facilities

Customer service
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4.3 – Financial Analysis of charging economics 
               – what does a business model return? 
For the purposes of this paper, and to demonstrate the variability in the commercial outcomes across 
different use cases, we have used an investment returns model developed by Cenex to analyse the 
return on investment that could be expected for different cases.  The model analyses the 10 year return 
on an identical investment in 5 different public charging cases (Slow 7kw, Fast 22kw; Rapid 50kw, 150kw 
High Powered Charging (HPC); 350kw HPC)  across 3 utilisation scenarios (High, Medium and low).  
The chart below shows the Net Present Value of a £600k investment in each.  The data are not intended 
for use for investment decisions as use cases vary significantly. 

Assumptions were defined by EVET and are made clear in the Appendix. The output demonstrates the 
significant differences in investment returns between different public charge types.  In most scenarios, 
22kW charging and above have strong economic cases without Government intervention. Slow (7kW) 
charging may be a critical technology for stimulating the transition to zero emission transport, and 
certainly helps with visibility and consumer confidence but revenue stacking opportunities are limited 
in this use case. However, these findings demonstrate that without one or more of government support, 
long term contracts or secure demand the slow charging option looks less favourable in these scenarios. 
This may explain the increased investment in higher powered charging over the past few years (350KW 
returns are constrained by the number of vehicles able to take that charge in the short run, but long 
term this is expected to improve).

A sensitivity analysis of charging economics shows that the key variables for driving value are the 
equipment lifespan, tariff structure and utilisation rate.  The graph shows the impact on NPV of a 
1% increase/decrease in each metric from the baseline assumptions.   It is clear that profitability is 
particularly sensitive to price movements and this increases as charge speeds increase.

Figure 7: NPV of £600k investment in different use cases 
under 3 utilisation rate scenarios 
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Big caveats need to be applied to this as in reality, as mentioned above, each commercial deployment 
of charge points has a different cost and utilisation profile and the winners will be those that get the 
optimal balance.   In this model revenue is restricted to charges for kwh delivered with no attempt 
to account for subscriptions (other than imputed in price) or revenue stacking opportunities, and 
utilisation rates are assumed consistent across charge types.  The input assumptions (clearly outlined 
in the appendix) were reviewed by the Catapult and by the authors and are proposed because they 
represent a reasonable spread based on industry experience and expectations.  The analysis is also 
relatively narrow in that does not attempt to take account of any grid balancing impact nor differentials 
in system costs as a result of, for instance, distributed slow charging vs concentrated hub charging.  
The macro economic impact is subject of other Catapult work.

The direction signalled by the analysis is however clear and suggests that under these conditions 
the returns available at any given utilisation rate (low, medium or high) are greater for faster charging 
investments than for slower charging.  Without support of either longer term commitments (developers 
will look for 15+ years) or demand side upside (utilisation or pricing), residential charging may be 
uneconomic.  

Interviews with market stakeholders and our own analysis based on a range of input assumptions (all 
shown in appendix) and outputs from CENEX’s commercial modelling indicate that the returns profile 
of different charging use cases are dramatically different. As such, a one-size-fits-all approach to policy 
intervention is unlikely to deliver optimal results.  As described, consumers have multiple charging 
needs and different vehicles (battery systems) have different capabilities. The most significant factor 
of infrastructure utility is charge-speed and, combined with utilisation rate, this drives very different 
economics for each use case.

Utilisation rates and the price of energy sold are at the heart of each model and success or failure 
of market players will be determined by their ability to attract traffic and price their energy at levels 
commensurate with the service they provide.  Anticipatory investment will be required as utilisation 
rates today barely support even the most attractive cases.

Figure 8: Sensitivity analysis of key inputs
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Investment - 
Criteria, risks, 
barriers and 
incentives 

Investment - 
Criteria, risks, barriers 
and incentives 
 

5.1 – Understanding investment criteria 
To date, investment in the UK’s public charging market has been largely supported by direct 
Government grants and investors in charge point manufacturers and developers have been typically 
supported by venture capital funds and earlier-stage investors with higher risk appetites. In the late 
2010’s this notably started to shift as large utilities and large integrated fossil fuel companies began 
purchasing charge point companies and providing finance to their new subsidiaries (for example, EDF 
Energy acquired a majority stake in Pod Pointv, Shell’s acquisition of Ubitricityvi ).

Following the Government’s 2030 announcement, which has reduced investor risk perceptions of 
the scale and pace of the low-carbon transport transition, and with increasing transparency of charge 
point business models, new investors are increasingly looking to provide finance to the charging sector. 
This is urgently needed to provide developers access to a greater pool of lower-cost capital which will 
ultimately result in lower prices for consumers. However, there are several key remaining barriers to the 
incorporation of more traditional capital. Rewards, generated through different business models, are 
discussed in Section 4, but risks as perceived by major investors are outlined below. These risks were 
highlighted by attendees of workshops hosted by the Green Finance Institute (as listed in Appendix 1) 
and certainly support the conclusions of the business models analysis above.  Lack of certainty on either 
the demand side (e.g. utilisation, pricing) or the supply side (e.g. cost of installation, obsolescence risk) 
have a significant impact on propensity to invest.

5.2 – High-level investment risks  
A. Technology risk 
A fast-evolving technology landscape is not suited to long-term infrastructure asset investment. In 
the short-term issues such as vehicle charging speeds and charge point communications protocol 
changes create risk of obsolescence and stranded assets.  Longer term challenges include the impact 
of autonomous vehicles, use of hydrogen, induction charging, and potentially even battery swapping 
(although the authors see this as a lesser risk in the UK market due to how vehicles and batteries are 
insured). Some of these, such as the introduction of autonomous vehicles, represent more than just a 
hardware risk and have significant implications for the value of specific locations and therefore the risk 
of stranded assets.

Hardware risks facing developers include consumer and automotive manufacturers’ preferences 
for AC or DC infrastructure, regulatory requirements and consumer expectations relating to RFID 
access to equipment to enable roaming, and contactless credit and debit card access. Furthermore, 
communications protocols for charge points continue to evolve and adapt, creating less of a challenge 
for new charging infrastructure being developed (as there are now functional open standards available) 
but a deep challenge for legacy infrastructure that was deployed and is now unable to be suitably 
upgraded, leaving the market open to new entrants who do not have this historical cost challenge.

Vehicle related risks relate to battery sizes and charging speeds available by 2025 and 2030, as well as 
communication protocols and standards. 

Traditionally private equity and infrastructure funds shy away from technology risk and this represents a 
major barrier to deployment at scale. However, the corollary is that rapid introduction of new technologies 
is desirable to improve customer experience and achieve Government decarbonisation targets.  
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B. Demand side risk  
Whist the 2030 phase out date has provided some surety to investors of the utilisation of the overall 
charging network, there remains uncertainty as to the likely usage pattern making predicting the 
utilisation of particular types or locations of charge points more difficult, with no clear source of data for 
investors to verify CPO projections. The charging behaviour of consumers will be impacted by a number 
of factors such as future ranges of vehicles, availability and cost of charging at different locations and 
future mobility patterns. There is a role for cohesive data modelling by both data and behavioural 
scientists to aid future decision making for locating assets. 

Risk can be mitigated with demand partnerships and fleet solutions, but these are not always available 
in the public charging arena. 

C. Policy risk
The recent dash to electrification of road transport has been driven largely by government policy 
interventions on the supply side and consistency is important for investors, consistency that transcends 
election cycles. Grants, pricing interventions and other instruments can turn a competitively 
advantaged (investable) proposition into a loss-maker overnight. 

As vehicle deployment also approaches a mass market for fleet and individual drivers, Government 
attention is increasingly turning towards the consumer experience at public charge points. OZEV’s 
2021 consultation into the themes of payment transparency, payment access, maintenance, and open 
data exemplify this but are mirrored in other markets (such as Germany with their recently introduced 
Calibration Law). 

Furthermore, surveys highlighting the dependence of key workers in the COVID-19 pandemic on the 
public charging networkvii are opening new conversations in Government as to whether certain charging 
categories should be seen as ‘critical national infrastructure’, and regulated as such, which would bring 
new cost implications for charging companies as they would need to adhere to cyber security and 
hardware security regulations.  

Simultaneously, policy shifting charge point operators to more standardised protocols, processes, 
and marketplace offers also poses a commodification risk to some investors as the USP (e.g. high 
maintenance rates, contactless-payments) of some networks become eroded. 

D. Operating risk
It is clear that the charging industry has work to do on its own performance. The operating performance 
of the EV charging infrastructure in the UK is generally at a level which is poor compared to other 
fuelling or energy infrastructure and is also poor in the context of uptime seen in other European 
nations. Legacy equipment, poor understanding of maintenance requirement by operators, lack 
of sophisticated remote monitoring, and the deployment of nascent technologies are some of the 
potential reasons, but the overall level of industry performance needs to improve to avoid unhelpful 
media headlines which not only deter customers but also frighten investors. This risk may increase if 
the UK Government regulates public charging companies based on the uptime of their infrastructure 
as proposed in the 2021 consultation on the Consumer Experience at Public EV Chargepointsviii  and 
companies face fines resulting from under performance. 

Furthermore, outside of hardware operations, an emerging operational risk for a CPO is the changing 
ownership of customer relationships and customer data.  Providing a seamless customer experience 
requires (appropriate) sharing of customer data and new technologies, such as ISO15118 Plug-and-
Charge, present new uncertainties to charge point owners’ ability to leverage customer relationships 
and secure positive returns.

E. Specific grid and network planning risks
Institutional investors typically look for investments which have a 25-30 year life, with stable returns 
over that period. Grid infrastructure assets represent an opportunity for institutional investors with 
multi-billion pound investment capabilities. Grid connections, processes, and electricity network 
investment levels are fundamentally dictated by Ofgem’s RIIO process. 
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Charge point operators building networks in the UK face a series of specific additional challenges to 
building assets: 
•    Time taken to secure wayleaves or easements
•    Cost of connecting to different parts of the charging network & lack of visibility for such costs ahead 
       of submitting a connection application 
•    Cost/benefit of submitting a development application to a DNO for a site in order to crowd out 
       a competitor
•    First-mover disadvantages for paying for distribution electricity grid upgrades 

Some of these trends are inherent market risks. Others however can be reduced through regulatory 
or policy interventions, particularly around grid connection timeframes and costs, and clarity around 
government expectations around regulating the payments sector.
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5.3 – Barriers to Investment 
The key drivers of effective business models, together with the identification of investment risk, leads to 
a clear picture of the barriers to investment in public charging in the UK.  This picture has been tested 
and corroborated by the workshops led by the Green Finance Institute with a wide range of industry 
and other stakeholders laid out in Appendix 1.

The barriers can be summarised in the following charts:

Figure 9: Key financial barriers – output from GFI workshop 2021

Sources of Revenue Consumer LAs Fleets/Rapid

Utilisation risk results in uncertainty for investors and delay in 
installation of chargers at certain locations - ability to forecast 
and potentially guarantee a base level of utilisation is critical, 

particularly for rural infrastructure

– 3 3

Significant and often unexpected capital cost of grid connection 
upgrade renders business case uncommercial. Also a first mover 

disadvantage, which leads to reluctance to invest
– 3 3

Lack of overarching national long-term strategy and data from 
government around mobility and future technology increases 

level of technology & utilisation risk perceived by investors
– 3 3

Rapid pace of development in EV charging solutions inhibits 
investment for risk of obsolete assets

3 3 3

Grant availability for leased charging assets prevents some 
financial mechanisms from operating – 3 3

Lack of price transparency for consumers using public charging 
network impacts likelihood to use, increasing utilisation risk – 3 3

Lack of financing solutions for charging infrastructure over and 
above grant element provided by OZEV

3 3 –

Mismatch between payment for additional grid capacity and 
ownership of assets created – – 3

No financial incentive for private/social landlords to invest in 
charging points for tenants

3 3 –

Higher capital cost of V2G solutions which could ultimately 
support grid load balancing and reduce demand on 

infrastructure, exceeds available grant funding
3 3 3

Source: Green Finance Institute 
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We discuss specific solutions to address these barriers in the forthcoming sections.

An approach is needed which provides a level playing field and reduces key investment risks while at the 
same time allowing players to differentiate and compete to improve the overall customer experience 
thereby encouraging further EV adoption.

Limited investment from Private Equity Funds and Infrastructure Funds is an area for policy-makers 
to be aware of as it fundamentally constricts the types of finance accessible to public charge point 
operators, thus increasing the cost of capital to charge point companies and reducing the pace of 
charge point roll out, resulting in increased cost to consumers. Furthermore, without access to low-cost 
debt and other forms of low-cost capital, it is less likely that the UK will be able to build domestic charge 
point developers secure enough in their own finances to be able to export their own business models 
internationally at pace with international competitors – a key target metric for the Government’s Plan 
for Growthix and UK Export Finance following their transition away from oil and gas investments. 

Figure 10: Key non-financial barriers –GFI workshop outputs 2021

Non-Financial barriers Consumer LAs Fleets/Rapid

Lack of knowledge of charging options available, including how 
to access grants and complete installation process, sometimes 

driven by lack of resource
3 3 3

Lack of understanding by investors of the different solutions and 
business models – 3 3

Complexity of planning & permission processes for installation of 
infrastructure

3 3 3

Complexity and length of application process via DNOs/National 
Grid for connections (time to offer & deliver) – impeded by 

volume of poor quality applications and first come/first served 
OFGEM license conditions

– 3 3

Regulatory environment prevents pre-emptive upgrade of grid 
without evidence of demand – 3 3

Lack of suitable sites with grid capacity/access to house EV 
charging hubs – – 3

Monopoly situation surrounding Motorway Service Areas 
preventing new entrants/competition – – 3

Source: Green Finance Institute 
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The role of local 
government as a source 
of revenue and risk 
 

Following from the charging model analysis, it is clear that several AC destination and on-street 
residential business models are struggling and will struggle to reach profitability without intervention. 
Whether extensive development of these market segments is necessary in the UK to secure mass-
market confidence in infrastructure (and thus in electric vehicles themselves) remains to be seen and 
can be a source of future investigation. However, destination, car parks and residential on-street are 
all often in the purview of local government. There is a key role for central Government to give clear 
guidance to local government in their role in this transition, and to also equip local government to 
develop local decarbonisation strategies and tenders to de-risk projects enough to be completed.  
 
It is the authors’ experience, corroborated by GFI workshops, independent reports from Transport 
& Environmentx, Bright Bluexi, and Policy Exchangexii , and also made by industry associations such 
as the REA in various consultation responses, that local authorities remain fully or partly in the dark 
about electric vehicle charge point requirements, operations, and procurement processes. Most do 
not fully appreciate their current role in facilitating the transition to low-carbon transport, and most are 
underfunded and unable to provide dedicated staff to not only develop infrastructure tenders but to do 
so within the context of a wider local transport decarbonisation strategy. Industry experience suggests 
that many still do not know which department should be responsible for EV charge point installation 
and operation.

Tenders provide a crucial level of security to charge point developers developing destination, on-street 
and on-street residential chargers as they guarantee lease terms, ringfence sites against competition, 
and often are accompanied by grant funding (including but not limited to the On-street Residential 
Chargepoint Scheme). 

Continued constrained resources for local government in this area could skew the market away from 
the on-street residential and destination charging markets towards more-profitable regional rapid 
charging hubs. Without intervention, the private sector will naturally gravitate towards developing the 
most profitable sites and leave areas with higher risk or lower margins. Local government tenders can 
have an important role in addressing this, by helping private developers develop profitable sites whilst 
also obliging them to develop other socially important but less profitable areas as part of a contract.  
Sample tender frameworks that reduce the time and resource needed by local authorities to engage a 
charging provider would be welcomed by local authorities, ideally with additional commercial project 
resource to undertake the work. 

Government should recognise that inaction on this topic is a policy choice and one that will have 
market consequences, possibly including lower-income regions with lower EV adoption as councils are 
not resourced to be planning for this transition. This could become a challenge for the Government’s 
levelling-up agenda where more affluent communities are better prepared for electrification (and the 
local health benefits it brings) than lower-income communities.

Fundamentally there is a capacity issue in local government. The Crown Commercial Service has 
provided a helpful EV charging procurement framework for local government. It is not, however, 
compulsory and many councils still lack the expertise or capacity to deliver on the model now available 
to them. This national framework could be combined with local resourcing so that each community is 
able to tender and build infrastructure to best suit their own needs. 



Electric Vehicle Energy Taskforce Encouraging Investment in Public EV charging in UK 32                                                                             

Furthermore, central Government can provide an expectation that LA’s should be setting out local or 
regional transport decarbonisation strategies that inform their infrastructure tenders. Such tenders 
should also include 15+ year contract terms to ensure that developers are able to make their sites 
profitable. Doing so however may necessitate a change in the funding formula for local government, 
so they can hire project planners and commercial project managers internally. Consideration should 
be given to allowing schemes such as ORCS to support the cost of knowledgeable people for local 
authorities since it is likely to result in an overall cost saving and faster infrastructure roll-out. Such 
expertise can be applied to the hydrogen and other low-carbon power, heat, and transport sectors 
in the future once EV infrastructure issues have been worked through. Furthermore, by providing 
comprehensive and standardised tender templates, Government can be ensuring other charging sector 
outcomes, including around interoperability, roaming, and maintenance. Whilst each local authority 
may face some unique scenarios in their infrastructure roll out journey, there will be common areas 
applicable nationwide.

Crucially tenders can increase the perceived scale of a public charging project. A key barrier identified 
by some large investors was that many charging projects presently being presented to them were too 
small – some have thresholds of £100m and £500m rather than £2m or £10m. Local authority tenders, 
combined with regional transport decarbonisation strategies, could create the scale needed to crowd-
in larger and lower-cost funders to the market.

Key aspects in an EV infrastructure strategy developed by a local or combined authority would include:

1      A survey of local off-street residential, commercial, and local government-owned parking capacity
2     A survey of on-street parking utilisation
3     A high-level survey of grid connection capacities and local substations in relation to areas of 
        off-street parking
4     A survey of green or brownfield land currently in the local authorities’ purview or influence with 
        a proximity (less than 500m) to an electricity substation for the potential purpose of rapid charging 
5     Stakeholder workshops with local fleets and residents groups to generate an expectation of the pace 
        of their adoption of electric cars and vans and future usage patterns
6     A review of the communities’ proximity to high-voltage substations and major transport arteries for 
        charging capacities of heavier goods vehicles
7     A subsequent publication outlining where the local authority has identified potential areas for 
        private sector investment, and plans for a 15+ year tender for infrastructure on land within the local 
        authority’s remit, based on the Crown Commercial Service’s EV charging procurement framework  
8     Creation of a public-facing and regularly monitored email account where residents can send queries 
        and requests for on-street (and other forms of) chargers.

Geospatial data providers such as Energeo can provide local authorities with micro-data to inform local 
infrastructure roll-out activity. 

Local Authority help with supply and demand data can also be found through providers such as New 
Automotive: https://local.newautomotive.org.
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Potential public and
private sector interventions   
 

Overcoming the barriers to investment in charging infrastructure, and therefore incentivising 
anticipatory investment,  requires harnessing the expertise of broad groups of stakeholders through 
outcome focused coalitions. To address this, the Green Finance Institute recently launched the 
Coalition for the Decarbonisation of Road Transport (CDRT), to focus on identifying barriers to 
investment and develop the market for financing zero emission vehicles and associated charging 
infrastructure, initially in the UK.  

The CDRT brought together global experts from finance, automotive, and energy sectors, and across 
policy, academia and non-profit organisations, to identify the market failures and investment gaps 
and will focus on co-designing and co-creating innovative financial products and solutions needed to 
stimulate further innovation and investment across the UK and support the scaling of electric vehicles. 
The coalition has chosen to include charging infrastructure as an initial area of focus, and was engaged 
by EVET to hold a number of workshops and interviews with key stakeholders in order to inform this 
report. Workshops included attendees from a number of organisations who are listed in Appendix 1.

Workshop 1 focused on identifying the barriers to investment and is summarised in the previous section. 

In Workshop 2, the CDRT focused on potential financial and non-financial solutions which could unlock 
the barriers to investment, including policy interventions that could de-risk private sector investment. 
A number of initiatives were suggested which investors, chargepoint operators and local authorities 
believed had potential to be taken forward as “demonstrator solutions” in order to assess commercial 
feasibility. Attendees were asked to rank the initiatives according to ease of implementation and impact 
on accelerating the decarbonisation of transport and the results were plotted onto the matrix shown in 
Figure 11.

The below chart, produced by the Green Finance Institute following the outputs of their workshops, 
highlights potential interventions in the public charging market through new financial mechanisms or 
policy interventions.

Figure 11: Potential financial mechanisms – GFI survey results

Community and
municipal funds

Which 3 initiatives do 
you feel will be the 
hardest to develop and 
implement?

Hardest

Easiest

Low impact High impactWhich 3 initiatives do you feel will have the most impact in 
accelerating the decarbonisation of road transport?

Revenue
guarantees

Utilisation
Linked Loans*

Best practice
frameworks &
education

Demand
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financePACE
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Time-of-use
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Bundled
infrastructure
financeEV infrastructure app

Source: Green Finance Institute 

* Solution is being further assessed by CDRT members
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7.1 – Financial Mechanisms 

Revenue Guarantees
In general, there was little appetite from operators amongst investors for further acceleration of broad 
based grants or subsidies, although there was recognition that existing grant structures have played 
an important role in the roll out of charging infrastructure to date, reducing the cost of installation. The 
consensus from speaking to members of the GFI’s CDRT  was that there are already areas of the market 
where subsidies are no longer necessary and where it is possible to make an acceptable commercial 
return on investment. This is particularly the case with rapid charging hubs, but also with on-street 
residential charging in some instances, despite the initial results of the CENEX model. 

There was some interest from investors in potential mechanisms that can mitigate utilisation risk, 
particularly in rural areas, however, the application of these would need to be carefully considered 
in order to avoid artificially supporting charging infrastructure in areas that are already well served. 
Any revenue guarantees would need to be time-bound and linked to EV uptake. Further stakeholder 
engagement with both investors and chargepoint operators is required to understand the viability of 
potential revenue guarantees. 

A blended finance fund lowering cost of capital for competitive market entrants 
A blended finance fund in which public and private capital is combined to support the roll-out of system 
wide EV infrastructure was well received if it tackled high grid connection costs as well as focussing on 
the less affluent and rural areas of the UK. It would build on the success of the Green Investment Bank 
supporting the roll-out of renewables in the UK. Specifically, there may be an opportunity to combine 
private capital with government funding beyond the £950m RCF, allowing the capital to go much 
further (e.g. tackling market failure for a strategic road network). 

Utilisation Linked Loans
In a similar vein to the concept of UK student loans, the utilisation linked loans would be provided 
to CPOs at low interest rates for capex (inclusive of installation, grid connection costs etc) related to 
chargepoints. Repayment would ratchet up dependent on ‘utilisation’ of chargepoints themselves (the 
metric of utilisation would need to be agreed by the underwriter but will likely be based on capacity 
in terms of kwh). Profitability and the rate of utilisation need to be ultimately modelled to understand 
the feasibility of such a loan structure across commercial cases. Dependent on uptake, the utilisation 
linked loans could help bridge the gap for debt funding of rural chargepoints which otherwise remain 
unprofitable in the short-term.

Community Municipal Investments
The promotion of community funded chargers can allow residents to share in the benefits of local 
charging infrastructure and create an efficient, scalable and cost-effective source of funding for local 
authorities. This mechanism could be used to crowd in additional private capital to support existing 
OZEV ORCS grants. Schemes could be structured in a way where local residents benefit through 
receiving a share of profits in the event utilisation is higher than expected, or through reduced energy 
costs. Innovative financial models such as this should be explored further.
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7.2 – Non-Financial

The following represent the most compelling non-financial support mechanisms to encourage timely 
and relevant private sector investment in public charging: 

Best practice frameworks for deployment
Coalition members welcomed the idea of OZEV or a centralised department providing a best-practice 
framework and education materials to support local authorities in understanding the financial models 
available to them for installing charging infrastructure. This could be accompanied by a procurement 
framework on which CPOs could be sourced. Importantly, these CPOs would have been subject to 
quality checks in order to appear as preferred suppliers. This would help local authorities identify 
reputable providers adhering to up-to-date protocols and other specifications. A framework could 
also provide local authorities with a best-practice process to follow when rolling out local charging 
infrastructure, for example helping to understand the data they need to identify the right locations 
and mix of chargepoints, specify technical requirements as well as setting conditions on pricing. 
Less intrusively, frameworks can inform the types of business models available and provide sample 
procurement tender documentation etc. 

One aspect in which government can support is through enabling competitive tenders for long 
term contracts, in excess of 10 years. These tenders can reduce demand risk for operators by pooling 
assets across a variety of sites, including a mix of expected utilisation rates. An example is the Dutch 
Government’s “Knowledge Platform for Charging Infrastructure”xiii . 

Furthermore, anonymised open-data on utilisation can support both local government and charge 
point investors. Other countries have sought to address this with open-source initiatives which highlight 
local utilisation rates (see Elaad in the Netherlands)xiv .

Local Authority education and support
A lack of understanding of different chargepoint operating models and financial models was cited 
as a barrier to public infrastructure and supported by data from Energy Savings Trust that charging 
infrastructure roll out is proceeding unequally across the UK. A dedicated, centrally funded knowledge 
hub to support local authorities build an understanding of charging infrastructure and associated 
funding models could help overcome this key barrier.

Alternatively, or in addition, government could consider funding chargepoint teams within local or 
combined authorities. A recent report by Policy Exchange estimates this could cost £16m per year, 
but that councils with dedicated EV charging teams have typically rolled out infrastructure more 
successfully than those without. Chargepoint teams could also support the creation of Local Area 
Energy Plans.

Such support and structures can also lead to larger and more comprehensive projects being deployed 
by local or combined authorities, which would create the scale required to attract larger and lower-cost 
investors not presently seeking to fund smaller, shorter-term projects.
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Transparency of opportunities and grid connections
A significant amount of time is wasted on identifying possible sites for charging infrastructure, 
completing a draft business case and applying for funding, only to discover the cost of upgrading the 
grid infrastructure renders the site uncommercial. CPOs and local authorities would benefit from 
transparency of costs associated with available charging sites. A further benefit would be to reduce 
the number of applications into the DNOs which would enable them to process the applications they 
receive more quickly. The authors understand that DNOs are currently being encouraged by BEIS and 
OfGEM to produce a national heatmap which will provide information on network capacity.

DNO service level agreements should be improved by Ofgem to shorten assessment times and provide 
assured cost profiles, in addition to targets for securing wayleaves where required. These should be key 
performance metrics for DNOs introduced in the RIIO2 governance structure for Ofgem in 2022. 

All CPOs and local authorities cited the time it takes to receive a cost estimate from DNOs as being 
a key barrier to effective charging infrastructure roll out. More robust SLAs which shorten the time 
available to respond would be welcomed. 

Due to the time taken for DNOs to respond, CPOs often put in a request for a connection cost estimate 
before completing all other due diligence on the site. The current rules of having to respond to all 
applications, even if incomplete, creates a resource challenge, lengthening the time to respond. CPOs 
could help DNOs by only submitting applications which are complete and have a high probability of 
progressing.

The wide range of grid costs also pose a problem, and any future Revenue Guarantees could target 
connections over a certain financial threshold for a certain size of project, essentially ensuring a 
maximum grid cost for developers and financiers. 

Shared Municipal Assets
Local authorities are needing to install charging infrastructure not just for local residents and visitors, 
but also for municipal fleets such as refuse wagons and local buses. Building this infrastructure in a way 
it can be shared with local businesses or residents can support a higher utilisation rate. 

Battery Storage
In many instances battery storage solutions can be an effective way of reinforcing the grid connection.  
Existing OZEV grant funding cannot be applied to battery storage solutions despite these being a cost 
effective alternative to new grid upgrades, and as a result local authorities are not always installing the 
most cost effective option, but the one for which grant funding is available. An option to be tested with 
local authorities is to consider whether the Local Infrastructure Fund could apply to battery storage 
where this reduces the overall investment in grid upgrade required.



Electric Vehicle Energy Taskforce Encouraging Investment in Public EV charging in UK 39                                                                             Electric Vehicle Energy Taskforce Encouraging Investment in Public EV charging in UK 39                                                                              



Electric Vehicle Energy Taskforce Encouraging Investment in Public EV charging in UK 40                                                                             

8 Conclusion

Electric Vehicle Energy Taskforce Encouraging Investment in Public EV charging in UK 40                                                                              



Electric Vehicle Energy Taskforce Encouraging Investment in Public EV charging in UK 41                                                                             

Conclusion   
 

Public EV charging is a crucial aspect of the future of refuelling for light cars and vans, and likely much 
of the other heavier road transport vehicle segments in the future. 

British companies should be able to compete globally in this strategic new market, and international 
companies should be able to see the UK as a thriving hub to invest in. Success in this venture will 
support the Government’s decarbonisation goals, foster innovation, and create new jobs. 

Government has a role in accelerating this future £21bn domestic charging market. Whilst it cannot 
solve all investor concerns relating to the pace of technological change and consumer behaviour, it is 
and can continue helping to create a pathway towards profitable EV charging companies. Critical to this 
is the encouragement of anticipatory investment.

Building a thriving domestic market is crucial to providing the security for companies to begin operating 
abroad, as we are seeing with several international companies now operating in the UK market 
(including those from the United States, Germany, and the Netherlands, countries who are perceived to 
have robust domestic markets). Most charging companies, in our analysis, face a difficult UK market at 
present and this paper proposes several financial and non-financial interventions which could further 
de-risk domestic deployment to and lower the cost of capital available to the charging sector.

Possible non-financial recommendations include:
•    Best practice frameworks for deployment
•    Local authority education, tenders, and support
•    Greater transparency of grid connections
•    Shared municipal assets

Possible financial recommendations include:
•    Revenue guarantees for sites which provide a social good but would be less likely to be served by the 
      private sector
•    A blended finance fund of public and private capital
•    Utilisation linked loans
•    Community municipal investments
•    Battery storage co-deployment

The public charging sector is crucially needed at a range of locations, speeds, and scales to achieve the 
UK’s 2030 targets. Government has a role to play in helping move the sector along the maturity curve 
and facilitate new classes of investors entering the market, and now is the time to play it.
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Appendices
 
Appendix 1
Participants in workshops hosted by the Green Finance Institute’s Coalition for the Decarbonisation of 
Road Transport:

•    Abundance
•    Aldersgate
•    Arup
•    Baringa
•    Chargepoint
•    Connected Kerb
•    Coventry City Council
•    Enel X
•    Gemserv
•    Global Infrastructure Investors Alliance
•    Greater Manchester Combined Authority
•    Gridserve
•    Hitachi Capital
•    HSBC
•    Leicester City Council
•    Lloyds Banking Group
•    Lombard Odier
•    National Grid
•    NatWest Group
•    North Yorkshire County Council
•    OfGEM
•    Osprey Charging
•    Oxford City Council
•    REA
•    SDCL
•    Shoosmiths LLP
•    Surrey County Council
•    Transport for London
•    The EV Network
•    Triodos Bank
•    Uber
•    UK Power Networks
•    Zenobe
•    Zeti
•    Zuelke

Credit is also due to ZapMap for their cooperation in the provision of data on pricing and utilisation used 
as input to the Cenex modelling. 
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Chart: Charging patterns of electric vehicle drivers in England

Chart: Primary motivation for choosing a public charge point 
amongst electric vehicle drivers in England
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Appendix 2
Details below of outputs from EVA England’s 2021 survey of electric vehicle drivers and their 
relationship with charging infrastructure. 

Appendix 3
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Appendix 4
Historically the UK’s EV charging sector has been characterised into ‘waves’ of charging infrastructure 
companies;

Wave 1 companies were largely smaller charge point players installing infrastructure funded by 
the Government’s Plugged in Places scheme, and other local government incentive schemes. 
Infrastructure deployed at this stage in the early 2010’s was more rudimentary from a technology 
perspective than that which is currently being installed and predates many of the open industry 
protocols currently in use. Many of these companies and equipment were subsequently subsumed by 
Wave 2 companies.

Wave 2 includes many of the prominent market players today. These companies often amalgamated 
smaller networks and/or received initial local and national government funding. Several built vertically-
integrated systems and now operate across several market segments. These pioneers overcame many 
early market issues including constrained availability of third-party hardware and software by building 
networks from scratch. Most have now been acquired by utilities or large energy companies. 

Wave 3 companies emerged in the later 2010’s as more renewable energy and green financiers turned 
to the charging sector, including Zouk, Investec, and SDCL. These charging companies are not vertically 
integrated, and the Charge Point Operator often acts as a finance vessel coordinating third-party 
hardware, software, roaming service provision, and installers. Examples include Osprey, Franklin Energy, 
and Instavolt. 

Wave 4 companies are beginning to emerge and are distinct in their access to debt capital beyond 
parent company ownership or being reliant on continued series-related funding rounds. Specific 
examples include Gridserve, who in addition to equity funding are able to access a large loan facility 
from Hitachi Capital UKxvxvi . Others include ChargePoint Inc, Fastned, and EV Box, who have (or are 
planning to) listed on stock exchanges in New York and Amsterdam. 

Appendix 5  - Installing a new public EV charge point
Below is an analysis of the activity set required to complete the set-up of a new charging point and 
is included to demonstrate the complexity and the flag the stakeholder management required.  
Development of public charging projects broadly follow a series of tasks which need to be worked 
through by a developer, including:

•    Site prospecting and acquisition
•    Ownership model decision (lease, finance, buy etc)
•    Hardware choices
•    Installation partner negotiations
•    Site survey
•    Ground works and cable laying
•    Signage commissioning
•    Installation and energisation
•    Hardware configuration (local)
      – Load balancing set up (if present)
      – Electrical connection detailing
      – Back office connection set up
          – Charge station ID

•    Charge station configuration (cloud)
      – Tariff setting
      – Hardware specification detailing
      – Naming and geo-location information
          – Charge station ID

•    Testing
•    Public announcement of live charge point and publicising details on relevant third-party maps
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EVSE Type
(category 

names are for 
illustrative 
purposes)

Max 
Power 
(kW)

Charge 
Efficiency

Simultaneous 
connectors

Equipment 
Lifespan 
(years)

NPV 
Discount 

Rate

Available 
Hours Per 

Day

Ave. 
Session 
Length 
(hours)

Max 
Daily
Uses

Active 
Days per 

Week

Max 
Uses Per 

Year

Tariff 
p/kWh 

(incl. 
VAT)

7 kW 7 90% 1 10 8% 24 5 4.8 7 1747.2 25

22 kW 22 90% 1 10 8% 24 2 12 7 4368 30

50 kW 50 85% 1 10 8% 24 0.5 48 7 17472 35

150 kW 150 85% 1 10 8% 24 0.5 48 7 17472 40

350 kW 350 85% 1 10 8% 24 0.3 80 7 29120 40

Cost Variables

Wholesale Electricity 
Cost (p/kWh) 15

Appendix 6 – Cenex Model inputs
Equipment inputs
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Service Utilisation HIGH 
SCENARIO

(Expressed as % of max 
theoretical utilisation)

7 kW 10% 12% 14% 16% 18% 20% 22% 24% 26% 28% 30% 31% 32% 33% 34% 35%

22 kW 10% 12% 14% 16% 18% 20% 22% 24% 26% 28% 30% 31% 32% 33% 34% 35%

50 kW 10% 12% 14% 16% 18% 20% 22% 24% 26% 28% 30% 31% 32% 33% 34% 35%

150 kW 10% 12% 14% 16% 18% 20% 22% 24% 26% 28% 30% 31% 32% 33% 34% 35%

350 kW 10% 12% 14% 16% 18% 20% 22% 24% 26% 28% 30% 31% 32% 33% 34% 35%

Average Uses Per Day 
HIGH SCENARIO

7 kW 0.48 0.576 0.672 0.768 0.864 0.96 1.056 1.152 1.248 1.344 1.44 1.488 1.536 1.584 1.632 1.68

22 kW 1.2 1.44 1.68 1.92 2.16 2.4 2.64 2.88 3.12 3.36 3.6 3.72 3.84 3.96 4.08 4.2

50 kW 4.8 5.76 6.72 7.68 8.64 9.6 10.56 11.52 12.48 13.44 14.4 14.88 15.36 15.84 16.32 16.8

150 kW 4.8 5.76 6.72 7.68 8.64 9.6 10.56 11.52 12.48 13.44 14.4 14.88 15.36 15.84 16.32 16.8

350 kW 8 9.6 11.2 12.8 14.4 16 17.6 19.2 20.8 22.4 24 24.8 25.6 26.4 27.2 28

Power Utilisation
(Expressed as % of max power 

available from equipment)

7 kW 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

22 kW 33% 46% 60% 73% 86% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

50 kW 80% 83% 86% 89% 92% 90% 91% 92% 93% 94% 95% 96% 97% 98% 99% 100%

150 kW 50% 54% 58% 62% 66% 70% 74% 78% 82% 86% 90% 90% 90% 90% 90% 90%

350 kW 35% 38% 41% 44% 47% 50% 55% 60% 65% 70% 75% 75% 75% 75% 75% 75%

Average Power Utilised
(kW)

7 kW 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7

22 kW 7.26 10.12 13.2 16.06 18.92 22 22 22 22 22 22 22 22 22 22 22

50 kW 40 41.5 43 44.5 46 45 45.5 46 46.5 47 47.5 48 48.5 49 49.5 50

150 kW 75 81 87 93 99 105 111 117 123 129 135 135 135 135 135 135

350 kW 122.5 133 143.5 154 164.5 175 192.5 210 227.5 245 262.5 262.5 262.5 262.5 262.5 262.5

Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Service Utilisation LOW 
SCENARIO

(Expressed as % of max 
theoretical utilisation)

7 kW 3% 4% 5% 7% 8% 9% 10% 11% 13% 14% 15% 16% 17% 18% 19% 20%

22 kW 3% 4% 5% 7% 8% 9% 10% 11% 13% 14% 15% 16% 17% 18% 19% 20%

50 kW 3% 4% 5% 7% 8% 9% 10% 11% 13% 14% 15% 16% 17% 18% 19% 20%

150 kW 3% 4% 5% 7% 8% 9% 10% 11% 13% 14% 15% 16% 17% 18% 19% 20%

350 kW 3% 4% 5% 7% 8% 9% 10% 11% 13% 14% 15% 16% 17% 18% 19% 20%

Average Uses Per Day 
LOW SCENARIO

7 kW 0.144 0.2016 0.2592 0.3168 0.3744 0.432 0.4896 0.5472 0.6048 0.6624 0.72 0.768 0.816 0.864 0.912 0.96

22 kW 0.36 0.504 0.648 0.792 0.936 1.08 1.224 1.368 1.512 1.656 1.8 1.92 2.04 2.16 2.28 2.4

50 kW 1.44 2.016 2.592 3.168 3.744 4.32 4.896 5.472 6.048 6.624 7.2 7.68 8.16 8.64 9.12 9.6

150 kW 1.44 2.016 2.592 3.168 3.744 4.32 4.896 5.472 6.048 6.624 7.2 7.68 8.16 8.64 9.12 9.6

350 kW 2.4 3.36 4.32 5.28 6.24 7.2 8.16 9.12 10.08 11.04 12 12.8 13.6 14.4 15.2 16

Service Utilisation MID 
SCENARIO

(Expressed as % of max 
theoretical utilisation)

7 kW 7% 9% 10% 13% 17% 20% 21% 22% 23% 24% 25% 26% 27% 28% 29% 30%

22 kW 7% 9% 10% 13% 17% 20% 21% 22% 23% 24% 25% 26% 27% 28% 29% 30%

50 kW 7% 9% 10% 13% 17% 20% 21% 22% 23% 24% 25% 26% 27% 28% 29% 30%

150 kW 7% 9% 10% 13% 17% 20% 21% 22% 23% 24% 25% 26% 27% 28% 29% 30%

350 kW 7% 9% 10% 13% 17% 20% 21% 22% 23% 24% 25% 26% 27% 28% 29% 30%

Average Uses Per Day 
MID SCENARIO

7 kW 0.336 0.432 0.48 0.624 0.816 0.96 1.008 1.056 1.104 1.152 1.2 1.248 1.296 1.344 1.392 1.44

22 kW 0.84 1.08 1.2 1.56 2.04 2.4 2.52 2.64 2.76 2.88 3 3.12 3.24 3.36 3.48 3.6

50 kW 3.36 4.32 4.8 6.24 8.16 9.6 10.08 10.56 11.04 11.52 12 12.48 12.96 13.44 13.92 14.4

150 kW 3.36 4.32 4.8 6.24 8.16 9.6 10.08 10.56 11.04 11.52 12 12.48 12.96 13.44 13.92 14.4

350 kW 5.6 7.2 8 10.4 13.6 16 16.8 17.6 18.4 19.2 20 20.8 21.6 22.4 23.2 24

Item Costs (excl. VAT) 7 kW 22 kW 50 kW 150 kW 350 kW

Total Capital (excl. major grid upgrade) -£8,000 -£8,900 -£31,700 -£68,500 -£123,500 

Total Operating (per unit, per year) -£315 -£315 -£1,470 -£2,750 -£5,250 

Appendix 6 – Cenex Model inputs
Utilisation inputs
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