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EXECUTIVE SUMMARY 
To support the transition to Net Zero, the UK will need to develop a network of 
public chargepoints for EVs. A proportion of the required infrastructure will be 
delivered competitively by the market. However, other areas may require some 
support due to market failures, regulatory choices and policy uncertainty in the 
market. 

Overview of Charge Collective  

UK Power Networks is undertaking a Network Innovation Allowance project 
‘Charge Collective’, to design and trial a distribution network operator-led 
intervention to enable investment in public chargepoint infrastructure in a way that 
is fair to customers.  The project focuses on fast (7-22kW) and rapid (43-50kW) 
chargepoints on residential streets, serving customers who charge on-street at 
home.  It aims to investigate three areas. 
 Location choice – develop an approach to identify chargepoint locations with 

possible substantial social benefits, but where private investment is unlikely to 
occur without intervention, and to propose a coordinated investment plan to 
deliver these. 

 Tender and incentive design – competitively tender for investment to deliver 
these public chargepoints, supported by funding from a discount on regulatory 
charges. 

 Flexibility – investigate the potential for the chargepoints to deliver flexibility 
services to the grid, thereby maximising their benefits. 

The focus of this report  

This report provides an overview of the learnings about the first of the above: the 
choice of chargepoint locations in the Charge Collective project.  Separate reports 
will outline the learnings on the tender and incentive design, and on the potential 
for chargepoints to deliver flexibility services. 

Figure 1 Overview of process for and objectives for location choice 

 
Source: Frontier Economics 
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In particular, this report sets out key learning from area and site selection, as well 
as connection analysis and network planning, and describes how this resulted in a 
final set of locations for the trial. 

Area and site selection 

The methodology for choosing locations focused primarily on selecting areas 
where chargepoints can satisfy two objectives:  

 maximise the impact on EV take up (encourage customers to switch to EVs); 
and  

 deliver substantial wider benefits, such as those from reducing air pollution 
where the problems are most acute, serving vulnerable customers, and helping 
ensure a fair distribution of intervention benefits among UK Power Networks’ 
customers. 

Location choice was undertaken jointly between UK Power Networks and relevant 
Local Authority representatives, supported by consultants from Frontier 
Economics.  Our selection process took into account a range of indicators.  Priority 
features were:  

 presence of high income earners – EVs are currently more expensive than 
conventional cars which may constrain less affluent drivers from switching;   

 low availability of off-street parking – drivers with no access to off-street parking 
will have to rely on public provision of chargepoints when switching to EVs;  

 high car ownership – the intervention aims to induce current users of 
conventional cars to switch to EVs rather than encourage new car purchases; 
and  

 deprivation – different measures of deprivation can indicate whether an area is 
likely to bring benefits to vulnerable or less well-off customers.   

Local knowledge also played an important part of finding suitable areas for 
intervention and identifying specific parking spots that the chargepoints could 
serve.  

Connection analysis and network planning  

Charge Collective has also trialled a process for capturing benefits from connecting 
multiple chargepoints to the grid in a coordinated way.  These benefits arise for 
two reasons.   

 First, when connections are made in a coordinated way and installed at the 
same time, the cost of digging up and reinstating the road, which accounts for 
the majority of the total network reinforcement costs, are realised once 
irrespective of the size of upgrade. 

 Second, there are benefits that arise from better network planning and ensuring 
that reinforcement investment is optimised. Such savings can be particularly 
significant when the aggregation of load across those chargepoints would have 
required substantial reinforcement of the grid.  By grouping a number of smaller 
charge points together rather than adding them incrementally over time, more 
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visibility is provided to the DNO and network reinforcement can be undertaken 
strategically, to prevent network issues for customers before they arise. 

Because in Charge Collective planned chargepoints in each area could be 
considered at the same time, this gave rise to both types of savings.  This yielded 
benefits of £1.2 million to £1.8 million (dependent on low/high scenarios).  More 
detail on the cost benefit analysis undertaken to calculate these benefits can be 
found in annex E. 

Process checklist for further roll-out 

Our CBA has demonstrated the value generated from this approach, both within 
the project and if it were to be scaled GB-wide. Therefore, in order to facilitate the 
further roll-out of this approach in new areas, in annex B we provide a checklist 
outlining the key processes needed to do so. This includes the key activities to be 
undertaken at each stage. We hope this will help to foster further collaboration 
between DNOs and Local Authorities in the planning of public charging 
infrastructure.  
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INTRODUCTION 
The Government has announced that it will end the sale of new petrol and diesel 
cars and vans from 2030.1  Sales of electric vehicles (EVs) are increasing rapidly, 
however, they still make up only around 10% of new cars.2   Therefore, a major 
effort needs to be made this decade to accelerate the transition from conventionally 
fuelled vehicles.  

Low provision of public charging infrastructure in the UK is widely seen as one of 
the main barriers to growth of the domestic EV market.3  Drivers are 
understandably concerned about battery capacity and the availability of 
conveniently located chargepoints (this concern is known as ‘range anxiety’).  
Future demand for charging will likely have to be satisfied through a mix of different 
channels including charging at workplaces, along major roads, at supermarkets or 
at leisure centres.   

Chargepoint provision in residential areas will likely also be key.  Currently, the 
vast majority of chargepoints are installed on private driveways, allowing EV users 
to charge their cars whenever they want.4  This has been facilitated by OZEV’s 
Electric Vehicle Homecharge Scheme, which provides a 75% contribution to the 
cost of each chargepoint and its installation.5  However, one-third of households in 
England do not have access to off-street parking and so will need to rely on public 
chargers if they are to switch to EVs.6  In UK Power Networks’ area, this figure 
exceeds 50%.7  Access to off-street parking is lowest for the most deprived groups.  
In the most deprived 20% of areas, more than 55% of individuals do not have 
access to private garages or off-street parking, in comparison to less than 15% in 
the least deprived 20% of areas.8  At the same time, providers of public 
chargepoints face barriers to investment related to high capital costs (driven by 
network reinforcement and sole use asset costs) combined with a set of market 
failures, uncertainties around the policy landscape and regulatory rules.  All these 
obstacles contribute to reducing investment in chargepoints to below optimal 
levels.   

To help address this issue, UK Power Networks is undertaking a Network 
Innovation Allowance (NIA) project to design and trial a distribution network 
operator (DNO)-led intervention to enable investment in public chargepoint 
infrastructure in a way that is fair to customers.  The project focuses on fast (7-
22kW) and rapid (43-50kW) chargepoints on residential streets, serving customers 

 
 

1  BEIS (2020), Powering Our Net Zero Future, 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/945899/2
01216_BEIS_EWP_Command_Paper_Accessible.pdf 

2  https://www.autocar.co.uk/car-news/industry-news-sales-figures/analysis-2020-uk-car-sales-hit-28-year-low-
ev-market-grows 

3  As part of Charge Collective, UK Power Networks commissioned an online survey to understand future on-
street charging needs and behaviours.  Survey respondents perceived the lack of charging points at/near 
home and in public as the main barrier to owning an EV. 

4  https://www.nao.org.uk/press-release/reducing-carbon-emissions-from-cars/ 
5  https://www.gov.uk/government/publications/customer-guidance-electric-vehicle-homecharge-

scheme/electric-vehicle-homecharge-scheme-guidance-for-customers  
6  English Housing Survey (2018), Table DA2202 (SST2.5): Parking and mains gas - areas, 2018. 
7  UK Power Networks internal estimates 
8  English Housing Survey (2018), Table DA2202 (SST2.5): Parking and mains gas - areas, 2018. 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/945899/201216_BEIS_EWP_Command_Paper_Accessible.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/945899/201216_BEIS_EWP_Command_Paper_Accessible.pdf
https://www.nao.org.uk/press-release/reducing-carbon-emissions-from-cars/
https://www.gov.uk/government/publications/customer-guidance-electric-vehicle-homecharge-scheme/electric-vehicle-homecharge-scheme-guidance-for-customers
https://www.gov.uk/government/publications/customer-guidance-electric-vehicle-homecharge-scheme/electric-vehicle-homecharge-scheme-guidance-for-customers
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who charge on-street at home.  The intervention is being trialled in Cambridge, 
Norwich and Redbridge local authority (LA) areas.  Locations have been chosen 
where the risk of market failures is likely to be high and where investment could 
enable higher EV take-up.  As well as delivering public chargepoints to these areas, 
the project will create learnings for the possible future roll-out of similar initiatives 
across Great Britain. 

This report provides an overview of the learnings about the choice of chargepoint 
locations in the Charge Collective project.  A separate report will outline the 
learnings on the delivery investment, including on procurement design.  

The remainder of this document is structured as follows: 

 the rationale for intervention is discussed in Section 1; 
 an overview of the project background is provided in Section 2; 
 the methodology for finding socially optimal chargepoints and learnings from 

the process are discussed in Section 3; and 
 the benefits of delivering a coordinated investment plan and learnings from the 

process are described in Section 4. 
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1.  RATIONALE FOR INTERVENTION 
To support the transition to Net Zero, the UK will need to develop a network of 
public chargepoints for EVs. A proportion of the required infrastructure will be 
delivered competitively by the market. However, other areas may require some 
support.  In this section we describe why this support may be needed and how the 
benefits may differ by location. 

Barriers to optimal chargepoint investment 
Our analysis suggests that there are several barriers to the market alone reaching 
an optimal outcome on public chargepoint investment.  In this context, there are 
three drivers for additional public intervention.  

 Market failures. 
□ Network externalities (“chicken-and-egg problem”).  The market for 

EVs and investment in charging infrastructure are interdependent.  Current 
low take up of EVs means potential developers are more hesitant to invest.  
At the same time, there is a lot of evidence that EV demand is largely 
influenced by consumers’ perceived access to charging, and without this 
investment, EV take up may remain low.9  The market failure arises 
because early investors have a first-mover disadvantage: while deployment 
of new chargepoints should induce more EVs, the investors may not be able 
to capture the returns since the new EV users may decide to use other new 
chargepoints installed after the market matures. 

□ Coordination failure.  In an ideal world, network charges and other signals 
would incentivise chargepoint investors to act in a way which minimises 
network costs, for example by a greater exploitation of economies of scale 
in network reinforcement.  However, in reality such co-ordination is difficult 
to achieve and costs are higher than they could be. 

□ Environmental externalities.  In areas with high air pollution, EV take-up 
is likely to lead to higher benefits to society.  However, while there are some 
policy measures which relate to air quality (e.g. the London Ultra Low 
Emission Zone), there is no price on emissions that reflects the local 
impacts, and therefore EV users in polluted areas cannot privatise the full 
benefits that their actions create.  As such, there may be less uptake in EVs 
and therefore less investment in chargepoints in these areas than is socially 
optimal. 

 Policy uncertainty.  Although there is a clear overarching long term climate 
policy target, investors face significant policy uncertainty with respect to, for 
example, the extent of subsidised roll-out of EVs or ability to monetise 

 
 

9  See: House of Commons,  “Electric vehicles: driving the transition”, Fourteenth Report of Session 2017 – 
19, page 25 (https://publications.parliament.uk/pa/cm201719/cmselect/cmbeis/383/383.pdf), Screeton, J., et 
al. (2013). Assessing the Role of the Plug-in Car Grant and Plugged-in Places Scheme in Electric Vehicle 
Take-up in England, 
(https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/236749/r
esearch-exec-summary.pdf), Engel, H., et al. (2018). Charging ahead: Electric-vehicle infrastructure 
demand. McKinsey & Company, (https://www.mckinsey.com/industries/automotive-and-assembly/our-
insights/charging-ahead-electric-vehicle-infrastructure-demand), PWC Strategy& report (2019). Consumer 
Research Into Rapid Charging (https://www.nationalgrid.com/document/124756/download) 

https://publications.parliament.uk/pa/cm201719/cmselect/cmbeis/383/383.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/236749/research-exec-summary.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/236749/research-exec-summary.pdf
https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/charging-ahead-electric-vehicle-infrastructure-demand
https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/charging-ahead-electric-vehicle-infrastructure-demand
https://www.nationalgrid.com/document/124756/download
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additional revenue streams (e.g. from flexibility services).  This can lead to a 
reduction in charging infrastructure. 

 Regulatory choices.  Ofgem sets the regulatory framework that determines 
the upfront connection costs and use of system charges that are paid by 
investors in chargepoint infrastructure. To the extent that these charges and 
tariffs reflect costs, an efficient outcome should ensue (absent other market 
failures).  However, tariffs both signal forward looking costs and recover 
existing costs.  Ofgem recognises that recovering existing costs from users who 
are very price sensitive has the potential to distort behaviour, and therefore to 
lead to an inefficient outcome.10  This issue is likely to affect chargepoint 
investors, who will tend to be price sensitive (especially given the market 
failures described above) and lead them to provide fewer chargepoints than 
optimal. 

The importance of connection costs  
The presence of these failures can drive a wedge between the return investors get 
in the market (the private return) and the return society as a whole gets from the 
investment (the social return).   

Because chargepoints can deliver greater benefits to the society as a whole than 
to the private investor, the market will underdeliver.  The size of the shortfall will be 
largest where the difference between social and private return is greatest. 

The underinvestment from a social point of view takes place in the area between 
the lines in Figure 2 below.   

Figure 2 Rationale for intervention 

 
Source: Frontier Economics 

The drivers of the gap between the required private return and the social return are 
described in Figure 3.  

 

 

 
 

10  Ofgem (2019), Targeted Charging Review, https://www.ofgem.gov.uk/publications-and-updates/targeted-
charging-review-decision-and-impact-assessment  

https://www.ofgem.gov.uk/publications-and-updates/targeted-charging-review-decision-and-impact-assessment
https://www.ofgem.gov.uk/publications-and-updates/targeted-charging-review-decision-and-impact-assessment
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Figure 3 Drivers of the gap between private and social returns  
 Impact of market failures, regulatory choices and 

policy uncertainty 
Capital costs  Higher than socially optimal level due to coordination 

failures  
Revenues  Lower than they should be due to: 

 unpriced externalities 
 network externalities/”chicken-and-egg problem” 
 regulatory choices 

Cost of capital11 (determines 
the private return for a given 
capital cost and revenue)  

Higher than socially optimal level due to policy 
uncertainty  

Source: Frontier Economics  

As illustrated in Figure 2, the extent of the sunk capital costs (connection costs and 
chargepoint kit) can interact with these failures.  In particular, the gap between 
private returns and social returns is biggest where capital costs are higher.  This is 
because for higher capital costs, the level of required private returns increases 
when there is policy uncertainty or other market failures.  This means that the 
wedge between the required private return and the social return will be particularly 
high for the most capital-intense investments. 

Sunk capital costs are particularly significant for fast (7-22kW) and rapid (43-50kW) 
chargepoints, as these may require substantial connection works.  The charging 
equipment itself is also more expensive for higher charger speeds. 

Figure 4 demonstrates a simplified split of the costs.  Under the business-as-usual 
approach, the chargepoint investor pays for the charging equipment, the sole use 
network assets, some further network extension assets and for a portion of the 
network reinforcement work.  The remainder is typically covered by the DNO.   

Figure 4 Simplified visualisation of costs to connect  

 
Source: UK Power Networks, Frontier Economics 

 
 

11  By cost of capital, we mean the cost of debt and equity.  
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The cost of the chargepoint equipment ranges from circa £1.5k for the cheapest 
fast chargers to £40k for the most expensive rapid chargers.12  Based on typical 
connection costs in areas with high network utilisation, UK Power Networks 
estimate that the full upfront connection costs incurred by investors are likely to be 
in the range of £10,000 to £17,500 per chargepoint.  This includes sole use of asset 
costs (of c. £2,500 - £3,500) and reinforcement costs (the remainder cost).  The 
component that is likely to vary the most depending on the exact site location is 
the cost of network reinforcement.  

In June 2021, Ofgem published its minded-to position to move to a shallow 
connection charging boundary (i.e. to remove the contribution to reinforcement 
from the upfront connection charge for demand customers), which was subject to 
consultation.13  Following the consultation, in January 2022, Ofgem published an 
update to the minded-to position that reaffirmed the proposal for the shallow 
connection charging boundary, although with the addition of a ‘High Cost Cap’, 
above which the connecting customer will pay the full reinforcement cost.14  
Implementation is planned for April 2023 to align with the start of the newprice 
control period.  

If Ofgem’s minded-to position is implemented, it will reduce the upfront capital costs 
for some chargepoint locations (i.e. in sites where the majority of the upfront 
connection costs relate to reinforcement costs, and where costs are less than the 
High Cost Cap). For these sites, the impact of the market failures on investment 
will be less significant (although they may still have some impact).  However, we 
understand from UK Power Networks that there will be sites that require significant 
extension assets and whose upfront connection costs might not therefore be 
reduced significantly. For such sites, market failures are likely to remain a relevant 
concern. 

Proposed intervention 
In a first-best world, faced with the market failures, policy uncertainty and 
regulatory choices described above, interventions would tackle them directly, for 
example via charges targeted at externalities, and measures to reduce policy 
uncertainty. This would allow the market to deliver the socially optimal level of 
chargepoint investment.  However, tackling these issues directly would require 
complex actions from multiple institutions working in energy policy.   

An alternative option is to design an intervention which can:  

 
 

12  Based on various sources, including: Energy Saving Trust (2017), Guide to chargepoint infrastructure for 
business users, 
https://energysavingtrust.org.uk/sites/default/files/reports/6390%20EST%20A4%20Chargepoints%20guide_
v10b.pdf;  Aurora Energy Research (2018), Opportunities in Electric Vehicle Charging at Commercial and 
Industrial Sites, https://www.r-e-a.net/wp-
content/uploads/2019/10/Aurora_Report_Full_Opportunities_in_EV_charging_at_CI_sites_October_2018.p
df.  

13  Ofgem (2021), Access SCR – Consultation on Minded to Positions,  
https://www.ofgem.gov.uk/sites/default/files/2021-06/%281%29%20Ofgem%20Access%20SCR%20-
%20Consultation%20on%20Minded%20to%20Positions.pdf  

14  Further consultation will be carried out on the methodology to set the High Cost Cap, but Ofgem has 
indicated that it will be based on the existing voltage rule (i.e. covering reinforcement costs for the voltage at 
the point of connection, plus one above), and will apply approximately to the top 5% of connecting 
customers. 

https://energysavingtrust.org.uk/sites/default/files/reports/6390%20EST%20A4%20Chargepoints%20guide_v10b.pdf
https://energysavingtrust.org.uk/sites/default/files/reports/6390%20EST%20A4%20Chargepoints%20guide_v10b.pdf
https://www.r-e-a.net/wp-content/uploads/2019/10/Aurora_Report_Full_Opportunities_in_EV_charging_at_CI_sites_October_2018.pdf
https://www.r-e-a.net/wp-content/uploads/2019/10/Aurora_Report_Full_Opportunities_in_EV_charging_at_CI_sites_October_2018.pdf
https://www.r-e-a.net/wp-content/uploads/2019/10/Aurora_Report_Full_Opportunities_in_EV_charging_at_CI_sites_October_2018.pdf
https://www.ofgem.gov.uk/sites/default/files/2021-06/%281%29%20Ofgem%20Access%20SCR%20-%20Consultation%20on%20Minded%20to%20Positions.pdf
https://www.ofgem.gov.uk/sites/default/files/2021-06/%281%29%20Ofgem%20Access%20SCR%20-%20Consultation%20on%20Minded%20to%20Positions.pdf
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 identify locations with high social return;  
 reduce capital costs by delivering multiple investments in a coordinated way; 

and 
 incentivise investors with a discount on capital costs that closes the remaining 

wedge between the social returns and the required private returns.  

This can help to: 

 reduce the impact of market failures and policy uncertainty on charge point 
investment;  

 directly resolve distortions to the price signals from the cost recovery elements 
of charges (i.e. recovery of sunk costs); and 

 bring economies of scale and network benefits from upgrading the network 
once and futureproofing.  

The next section provides an overview of the Charge Collective project, which 
seeks to trial such an intervention.  
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2. PROJECT BACKGROUND 
In this section we provide an overview of the key elements of the project including: 
 aims, work packages and key deliverables of the project; 
 programme of research;  
 the methodology for selecting trial LAs; and 
 overview of Work Package 1 which is the focus of this document. 

Project aims, overview of work packages and key 
deliverables 
Charge Collective aims to develop a methodology that would allow DNOs to 
address the market and policy failures outlined above and to facilitate the delivery 
of on-street chargepoints in their areas.  This will potentially lead to an expansion 
of EV uptake among customers, which in turn leads to environmental and social 
benefits, and network coordination benefits resulting in network cost savings.  

The project scope covers the process starting with identifying Local Authority 
partners right through to delivery of the electricity network infrastructure for the 
chargepoint investments.  The work is organised under three work packages as 
outlined in Figure 5 below. 

Figure 5 Charge Collective work packages 

 
Source: UK Power Networks 
 

The key deliverables are learnings in relation to processes and practical tools to 
help DNOs and LAs to cost-effectively enable chargepoint investment in areas 
prone to market failures.   
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The focus of this handbook is on Work Package 1 (WP1): Optimising 
chargepoint locations.  

The aim of WP1 is to develop an approach to identify socially optimal chargepoint 
locations that meet the market failure criteria and to propose a coordinated 
investment plan to deliver these.  The process, selection methodology and 
learnings are outlined in the later sections of this document. 

The learning from two further Work Packages will be detailed in separate 
publications:   

 Work Package 2 (WP2): Trialling an intervention to promote investment.  
This work package focuses on designing a methodology for: 
□ allocating support for chargepoint investment where it is needed and 

understanding the scale of support that may be required to deliver public 
chargepoints; 

□ tendering the chosen chargepoint locations; 
□ delivering chargepoints; and  
□ creating learnings that would allow this approach to be rolled out across 

Great Britain. 
 Work Package 3 (WP3): Research opportunities for flexibility services.  

This work package investigates the potential for the chargepoints to deliver 
flexibility services to the grid, thereby maximising their benefits. 

The success criteria for each work package are included in ANNEX A. 

Programme of research  
Charge Collective has been undertaken over two different timelines in order to 
provide initial insights for RIIO-ED2 planning and to allow refinements of the later 
stages of the project to be informed by these early learnings:  

 Standard timeline. This involves trialling the intervention in Norwich and 
Redbridge LAs. 

 Turbo-Charge timeline. This involves a faster trial in Cambridge LA.  The 
accelerated project involves less stakeholder engagement but will benefit from 
increased speed of rollout.15   

As outlined in Figure 6 below, the work on standard WP1 commenced in October 
2020 and was finalised in July 2021 while the Turbo-Charge WP1 was launched in 
September 2020 and was finalised in January 2021. 

 
 

15  Turbo-Charge has also provided quicker learnings for the Green Recovery work undertaken at UK Power 
Networks which was launched in response to the wider Government package of reforms after the COVID-19 
pandemic.  The programme aims to deliver electricity distribution infrastructure where it will lead to rapid, 
material development and stimulate economic growth.  Charge Collective has been selected as one of the 
projects that will benefit from funding towards network reinforcement costs. 



 

frontier economics  16 
 

 Charge Collective: Report on learnings from site selection and handbook for further 
roll-out 

Figure 6 Timeline for WP1 
 

 
Source: UK Power Networks 

Selecting project partner LAs 
Selecting project partner LAs was undertaken by UK Power Networks and Frontier 
Economics based on conversations with potential LA partners.   UK Power 
Networks undertook an initial engagement with over 100 LA councillors at the Local 
Government Forum on 27th August 2020.  London LAs were contacted via email 
by the London Councils EV Senior Lead on 17th September 2020.  The LAs were 
assessed on three criteria represented in Figure 7 below.   

Figure 7 LA assessment criteria 

 
Source: Frontier Economics 

Charge Collective required that the LAs were able to commit to the agreed 
timelines.  Out of the LAs that expressed interest in the project, Cambridge LA was 
particularly well prepared to launch the process early and was therefore selected 
as the Turbo-Charge LA.  Redbridge LA and Norwich LA both agreed to meet the 
standard timelines. 

The second objective was to choose LAs that would be representative of areas 
with low levels of off-street parking, across Great Britain as a whole.  Cambridge 
LA represented a city with a high average income. The project selected Redbridge 
LA as an area likely to face similar constraints to chargepoint deployment and EV 
take up as the rest of Greater London.  Norwich LA was chosen to represent other 
urban areas across Great Britain and was demographically different from the other 
two LAs, with lower mean income and greater average deprivation.16  This way, 

 
 

16  More information about data sources can be found in section 4.2 and 39ANNEX B. 
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learnings from Charge Collective can be used to inform a wider rollout across the 
country. 

Finally, the project assessed the likely benefit that investing in chargepoints in each 
LA could deliver.  The key metrics that taken into account were lack of availability 
of off-street parking (and hence, greater reliability on public chargepoints), low 
existing density of chargepoints and poor air quality. 

Overview of the process for WP1 
Choosing optimal chargepoint locations involved engaging with representatives 
from UK Power Networks and LAs, including undertaking a series of workshops 
between the two parties and consultants from Frontier Economics.  Figure 8 shows 
the broad process for WP1.   

Figure 8 Process for WP1 

 
Source: Frontier Economics 

 Step 1: Selecting trial areas and choosing exact locations was organised 
as a series of workshops between UK Power Networks, LAs and Frontier 
Economics.  The parties discussed how the different areas within the LAs 
performed against the quantitative and qualitative criteria set out by Charge 
Collective.  The methodology is described in section 0. 

 Step 2: Connections and network planning was led by UK Power Networks.  
The LAs were invited to take part in a ‘connections surgery’ during which the 
DNO presented the local network plans and discussed the indicative costs of 
individually connecting the chosen chargepoint locations to the grid.  This 
allowed the LA to understand how costs may vary by specific location.  The list 
was then considered by the connections and network planning teams within UK 
Power Networks which gave the coordinated connection and reinforcement 
costs.  Section 0 describes this in more detail. 

Finalising locations was undertaken by UK Power Networks, the LAs and Frontier 
Economics.  The parties discussed the expected social benefits that chargepoint 
deployment in a given area would bring, associated network costs and the 
possibility to attract investors.  More details on the process as well as form of 
engagement and involved parties can be found in ANNEX B and ANNEX D. 
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3. FINDING SOCIALLY OPTIMAL 
CHARGEPOINT LOCATIONS 

This chapter describes the methodology for finding chargepoint locations which 
have the potential to deliver high social benefits.  The first section discusses the 
drivers of social return and the objectives for choosing locations.  The second 
section describes indicators that could suggest that an area is more or less likely 
to be suitable for intervention.  The third section briefly talks about the features that 
were taken into account when choosing specific parking bays.  Finally, the last 
section outlines some learnings for future applications of the methodology. 

Aims of the location choice 
As outlined in section 0, where there is a wedge between investors’ private and 
social return, the market will underprovide chargepoints.  In selecting sites for the 
intervention, the aim was to identify “cold spots” where investments that would 
have a high social return were not occurring.   

The gap between private and social return from chargepoint investment is primarily 
driven by the presence of externalities (such as air pollution) in a given local area 
and how many EVs the investment can encourage by overcoming the network 
externalities (or “chicken-and-egg” problem).  These two factors can interact with 
each other: the more EVs that the intervention can bring on to replace ICE cars, 
the more externalities are likely to be reduced.   

Figure 9 Location choice: identifying areas where support could bring 
considerable social benefits 

 
Source: Frontier Economics 

This can be translated into three objectives for location choice: 

 Maximise the impact on EV take up.  Locate the chargepoints where they are 
most likely to encourage customers to switch to EVs.  

 Deliver substantial wider benefits.  These would be benefits from reducing 
air pollution where the problems are most acute, serving vulnerable customers 

17, and helping ensure a fair distribution of intervention benefits among UK 
Power Networks’ customers.  

 
 

17  https://www.ofgem.gov.uk/system/files/docs/2021/04/riio-ed2_business_plan_guidance_-_april_2021.pdf  

1. In which locations are chargepoints most likely to encourage greater take up of 
EVs?

2. In which of these locations are chargepoints most likely to deliver substantial 
wider benefits?

3. In which of these locations is an intervention likely to have an incremental 
impact on investment?

https://www.ofgem.gov.uk/system/files/docs/2021/04/riio-ed2_business_plan_guidance_-_april_2021.pdf
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 Have an impact on investment decisions.  Target areas where investment 
would not happen without the intervention, i.e. areas with high connection 
costs. 

The Charge Collective filtering method focused primarily on the first two objectives. 
From a public policy perspective, it is also crucial that the support to investors is 
provided only in areas where public chargepoints are required and would not occur 
in the absence of the intervention.18 In practice, this will often mean focusing on 
investments with higher connection costs because as described in Section 0 they 
are more likely to be affected by policy uncertainty or other market failures.   

However, the objective to have a real impact on investment is largely delivered 
through the design of the procurement process.  The procurement process uses a 
competitive auction to elicit the amount of funding that investors would require to 
make their investment viable and provides funding equal to that amount. This 
means that if investors do not require a discount on connection costs to make the 
chargepoint investible, this will be revealed through the competitive process. The 
details of the process will be discussed further in a second handbook, once the 
project has completed. 

Selecting areas: indicators 
To identify exact locations for chargepoints, the project first looked for areas within 
the partner LAs that were most likely to satisfy the selection criteria.  Because 
residential on-street chargepoints typically serve EV users who live within a very 
small radius, the areas needed to be granular enough to accurately represent the 
population affected by the intervention.  On the other hand, more data is publicly 
available for larger geographies.  To strike this balance, Charge Collective focused 
on Lower Super Output Areas (LSOAs). 

This section further describes the specific rationale behind each criterion and 
introduces indicators that were used to assess whether an intervention in an LSOA 
is likely to deliver substantial social benefits.  A detailed table with metrics and data 
sources used for selection can be found in ANNEX C.  Example maps from 
Cambridge LA have been included for reference.   

To inform the choice of locations, UK Power Networks also commissioned a 
customer research study on behaviours related to use of EVs and future take up 
which is outlined in more detail in Box 1 below. 

 
 

18  HMT (2018) Green Book, 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/685903/T
he_Green_Book.pdf  

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/685903/The_Green_Book.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/685903/The_Green_Book.pdf
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BOX 1: ON-STREET CHARGING SURVEY 

UK Power Networks commissioned market research company, Explain, to 
undertake an online survey and organise focus groups that could inform the DNO 
about attitudes and potential behaviours for EV parking and charging in the UK 
Power Networks area.  In particular, this tested the current vehicle, driving and 
parking profiles, the perceived barriers to take up of EVs, and whether greater 
availability of public chargepoints could affect the drivers’ decision to switch to 
EVs.  The research also investigated customer expectations and preferences for 
charging. 

Among others, the results revealed that lack of charging points nearby is the main 
barrier to take up of EVs, followed by the concern about vehicle range, and the 
high costs of purchasing EVs.  Participants also pointed to the importance of 
having charging options in close proximity of their homes, which suggested that 
any site selection analysis should be undertaken at fairly small geographies 
(such as LSOAs).  These and other results have been taken into account in 
designing the methodology described below. 

Impact on EV uptake 

We first discuss the indicators used to ensure that locations are chosen where 
chargepoints will deliver a significant impact on EV uptake.  This would be areas 
with a large number of people who are currently inhibited from purchasing EVs due 
to insufficient charging options.  Two sets of factors have been considered for this: 
area-specific factors and customer-specific factors.  

Area-specific factors 
 Public chargepoints could be expected to enable greater take up in areas that 

currently offer very few options for charging.  This will be areas which either 
have a low density of chargepoints and/or have little off-street parking – this is 
because where private parking is available, EV users can install their own 
chargepoints.19 

 Areas with high population density should on average be more likely to have 
more potential EV users. 

 Local incentives and rules can also play a part in encouraging take up.  For 
example, exemption from local congestion charges or parking benefits for EVs 
may be an important factor when choosing a new car.  This will be particularly 
important in London which includes both clean air and congestion zones whose 
rules and extent may change over time.20  

Figure 10 illustrates some of these indicators for Cambridge.  The first map shows 
that there are few public chargepoints available apart from one charging cluster in 

 
 

19  Barriers to private installation are low. The government offers funding and guidance through the Electric 
Vehicle Homecharge Scheme Funding. See more at https://www.gov.uk/government/publications/customer-
guidance-electric-vehicle-homecharge-scheme/electric-vehicle-homecharge-scheme-guidance-for-
customers. 

20  In fact, Redbridge which is one of the partners LA for Charge Collective, is partly covered by the Ultra Low 
Emission Zone, as of October 2021.  It is likely that this may encourage drivers to switch to EVs, provided 
that sufficient charging options are made available (e.g. through Charge Collective). 
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the north.  This suggests that most EV users across the LA without access to off-
street parking will struggle to charge their cars and that potential users may be 
discouraged from making the switch.  The map to the right confirms that there is 
little availability of off-street parking in the most central areas of Cambridge.  
Finally, the bottom maps show the locations of parking scheme areas in the LA, 
where parking restrictions are in place and permits are required.  These were 
assessed together with information about the numbers and types of permit holders 
in each area.  This showed where cars may be expected to be parked for longer 
periods of time and confirmed where Cambridge residents most heavily rely on on-
street parking. 

Figure 10 Example maps from Cambridge LA: impact on EV uptake 1 

 
 
Source:  Zap-Map, Frontier Economics and Cambridge LA. Based on data from ONS and Cambridge LA. 
Note: The maps show some of the indicators that were considered in assessing whether a given area is 

likely to respond to deployment of chargepoints by switching to EVs. 

Coloured shapes indicate parking scheme areas

Public chargepoints with unrestricted access
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Customer-specific factors 
Early Ultra Low Emission Vehicle (ULEV)21 buyers tend to be “middle-aged, male, 
well-educated, affluent, and live in urban areas with households containing two or 
more cars and with the ability to charge at home”.22  Charge Collective is therefore 
most likely to initially encourage a switch to EVs by customers who have the above 
features but do not have the ability to charge at home.  The most effective way to 
encourage take up of EVs through providing public charging options is to focus on 
customers who: 

□ have a high income; 

□ live in urban (or densely populated) areas; 

□ already own a car (and would purchase and EV as a replacement); and 

□ have no access to off-street parking. 

 Requests made by residents to their Local Authority for chargepoint 
deployment are also likely to be a useful indicator of latent demand for EVs.  

The importance of affluence in the likelihood of switching to EVs is largely driven 
by the high costs of these cars relative to conventional ones.  As these fall closer 
to parity, high income can be expected to become a weaker determinant of 
switching.  Although initial responsiveness to the intervention is important for 
unlocking other benefits (e.g. reducing pollution externalities), Charge Collective 
aims to futureproof the provision of on-street charging and ensure that other 
demographics are not left behind.  This is addressed further in the remainder of 
this section. 

Figure 11 illustrates some of this data for Cambridge. This shows that LSOAs to 
the east have a smaller proportion of high earners than other areas.  This means 
that customers there may be less responsive to better access to chargepoints (less 
likely to switch to EVs) because the cost of the car itself may be a barrier for them.  
The map to the right shows that a lot of Cambridge residents own a car, apart from 
a few central LSOAs.  The bottom-left map on the other hand shows the 
percentage of households thar have access to a driveway.  Although car ownership 
is high in most areas in Cambridge, those located further away from the centre 
have better access to off-street parking.  Users in central LSOAs are therefore 
most likely to rely on on-street chargepoints.  The final map in bottom-right confirms 
this finding and shows that certain areas have a large proportion of cars for only a 
small number of driveways. 

 
 

21  Ultra Low Emission Vehicles (ULEV) are presently defined as emitting less than 75 gCO2/km from the tail 
pipe.  This definition is expected to change to 50 gCO2/km in the near future: https://www.vehicle-
certification-agency.gov.uk/fuel-consumption-co2/fuel-consumption-guide/zero-and-ultra-low-emission-
vehicles-ulevs/. 

22  Uptake of Ultra Low Emission Vehicles in the UK (2015) 
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Figure 11 Example maps from Cambridge LA: impact on EV uptake 2 

 
Source: Frontier Economics. Based on data from ONS, DfT and UK Power Networks. 
Note: Darker shades indicate more desirable values of the metric for the project objectives. For example, 

the bottom-left chart shows the percentage of households with access to a private driveway. The 
lower the percentage, the more likely it is that EV users in these areas will rely on public on-street 
chargepoints. 

Wider societal benefits 

It is also important to understand where the intervention has the potential to deliver 
wider social benefits.  Moreover, as costs are to be recovered from all customers, 
the intervention must consider a fair allocation of chargepoints to all UK Power 
Networks’ customers. 

Externalities, coming mainly from pollution, will contribute to the disparity between 
the social and private return to investment.  As such, the intervention should target 
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areas where these are greatest.  The additional benefit of reducing pollution 
externalities will likely be largest in more deprived areas with the worst air quality.  
This is because deprived communities are disproportionately affected by air 
pollution due to higher chance of having existing medical conditions, living in areas 
with poorer outdoor and indoor environment or having less access to healthy 
food.23   

The intervention should also ensure that vulnerable customers are not left behind.  
Ofgem defines vulnerability as “when a consumer’s personal circumstances and 
characteristics combine with aspects of the market to create situations where he 
or she is: (i) significantly less able than a typical domestic consumer to protect or 
represent his or her interests; and/or (ii) significantly more likely than a typical 
domestic consumer to suffer detriment or that detriment is likely to be more 
substantial”.24  This intervention considers a range of measures of deprivation in 
order to assess whether an area is likely to bring benefits to vulnerable or less well-
off customers. 

The previous section suggested that more affluent areas may be more suitable for 
intervention as their residents would be more likely to purchase an EV.  This does 
not necessarily have to contradict the objective of serving vulnerable customers.  
Affluent areas can at the same time have high levels of deprivation.  We 
nonetheless recognise that there may be some trade-offs between the different 
objectives which we discuss further based on the example in Figure 13. 

Figure 12 illustrates these indicators for Cambridge Local Authority. The first map 
shows the proportion of high-emission cars in the LSOA.  Where the proportion is 
high, it is more likely that a switch to an EV will be made by a user of a high-
emission car which could bring greater environmental benefits than a switch from 
a relatively low-emission car.  The map shows that such cars are most popular in 
the west of Cambridge.   

The remaining three maps are based on the Index of Multiple Deprivation (IMD) 
and show how the LSOA ranks compared to all LSOAs in England in terms of: 
outdoors living environment, health deprivation and disability, and overall 
deprivation.  The lower the decile the worse off the LSOA is.  Although the IMD is 
not a perfect measure as it can only provide information about the relative ranking 
between different areas, it can be treated as a rough indicator.25  The maps show 
that different areas struggle with different deprivation types.  For example, most of 
Cambridge ranks poorly in terms of the quality of outdoors environment in 
particular the central LSOAs.  On the other hand, health deprivation and disability 
is relatively worse in the west of the LA. 

 
 

23  https://www.gov.uk/government/publications/health-matters-air-pollution/health-matters-air-pollution  
24  Consumer Vulnerability strategy 2025, Ofgem (2019) 
25  The IMD is a relative measure.  An LSOA may for example, be very deprived but rank much higher than 

another very deprived area.  Similarly, two LSOAs may be close in ranking but their deprivation may differ 
significantly. 

https://www.gov.uk/government/publications/health-matters-air-pollution/health-matters-air-pollution
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Figure 12 Example maps from Cambridge LA: wider societal benefits 

 
Source: Frontier Economics. Based on data from ONS and DfT. 
Note: Darker shades indicate areas where the social impact of the project has the potential to be higher.  

For example, the intervention aims to target areas with worse outdoor living environment.  In the map 
on top-right, LSOAs which rank poorly (are in lower deciles of LSOAs in England) are darker.  On the 
other hand, the map on top-left shows the proportion of high-emission cars in the LSOAs.  The greater 
the proportion, the darker the area. 

Combining indicators 

Not all indicators should be treated equally in assessing how likely an intervention 
in the area is to encourage EV switch or deliver wider benefits.  For example, higher 
population density in a given area will, on average, imply more potential EV users. 
However, if residents in that area have access to off-street parking, the intervention 
will have little impact on their decision.  Moreover, some indicators will point to 
opposite areas.  For example, while a wealthier LSOA is more likely to be ready to 
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switch to EVs, it is also less likely to have vulnerable residents and be at risk of 
being “left behind” in the transition to Net Zero. 

To help simplify the selection process, we prioritised a set of features in our 
decision-making process: 

 Priority features were:  

□ presence of high-income earners,  

□ low availability of off-street parking,  

□ high car ownership; and  

□ deprivation. 

 Secondary features were:  

□ high population density,  

□ local consumer sentiment, 

□ low density of chargepoints; and26  

□ high air pollution.27 

Figure 13 demonstrates these features on an example set of LSOAs in Cambridge 
that were shortlisted for the project and considered in more detail (see more about 
the engagement process in ANNEX D). The values are categorised according to a 
RAG rating – green tile indicates a desirable value of a metric while a red indicates 
a poor score against the project objectives.  For example, LSOA 3 ranks highly in 
terms of social benefits such as high deprivation level and poor outdoor 
environment.  However, its residents have a very good access to off-street parking 
which overall, makes it a less favourable choice. On the other hand, LSOA 7 ranks 
quite highly across both the likelihood to encourage take up of EVs and in terms of 
delivering wider societal benefits.  The area was selected for the trial. 

The table shows that in practice, filtering results can be mixed.  Some areas will 
score highly in some metrics and lower in others which can make it difficult to 
unambiguously determine whether they are a suitable choice for intervention or 
not.  To resolve this, selection in Charge Collective took into account (i) whether 
an area ranked particularly strongly against at least one objective (impact on EV 
uptake or wider societal benefits), and (ii) how the portfolio of chosen areas ranked 
against the objectives.  For example, in Cambridge, the choice of more affluent 
areas was balanced by including an area which scored more highly on deprivation. 

 

 
 

26  All of the partner LAs had low density of existing chargepoints.  As the transition to electric vehicles 
progresses, we expect this feature to gain in importance.  

27  Charge Collective focused on urban areas which are naturally characterised by worse air quality.  As such, 
air pollution was not an important differentiator between the LSOAs.  If choosing between more varied 
areas, air pollution should be considered as a priority feature. 
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Figure 13 Filtering assessment for an example set of LSOAs in Cambridge  

 
Source: Frontier Economics. Based on data from ONS, DfT and UK Power Networks. More details are 

included in ANNEX C. 
Note: The table shows the indicator results for an example set of LSOAs. The values are categorised 

according to a RAG rating – a green tile indicates a favourable value, a red tile indicates an 
unfavourable one against the project objectives.  Thresholds for the RAG rating were determined 
based on the distribution of these metrics across English local authorities.  Some discretion around 
thresholds was used for indicators which varied significantly between urban and rural areas, for 
example the car density. 

 

Choice of parking bays 
The choice of exact locations within the selected LSOAs was left to LA 
representatives.  The LAs took into account the visual impact and accessibility of 
chargepoints.  The features which were most commonly searched for were: 

 parts of the streets with flank walls (the exposed side wall of a property); 
 road buildouts which could accommodate a chargepoint; 
 suitable traffic regulations (for example, restricted waiting time zones were 

considered very suitable for rapid chargepoints); 
 car club bays that could be converted into EV bays (only where not already 

allocated to a car club car) or spots that could serve a car club bay and a regular 
adjacent bay; 

LSOA 1 LSOA 2 LSOA 3 LSOA 4 LSOA 5 LSOA 6 LSOA 7 LSOA 8
Income 40k (% 
of hh earning 
>£40k)

18.3% 6.1% 4.1% 20.3% 23.7% 21.1% 11.0% 20.3%

Income 60k (% 
of hh earning 
>£60k)

6.7% 1.4% 0.6% 7.2% 12.7% 7.1% 3.3% 7.9%

Car 
ownership

Car ownership 
(cars per person)

0.45 0.38 0.34 0.29 0.27 0.28 0.19 0.27

Parking (% hh 
with a driveway)

61.0% 55.0% 60.0% 38.0% 43.0% 11.0% 9.0% 15.0%

Cars per 
driveway

1.37 2.46 1.50 1.59 1.38 5.55 7.38 5.28

Deprivation
IMD (decile of 
LSOAs)

7 5 3 8 8 9 5 9

Population 
density

Population 
density 
(pop/km2)

1659 5810 4090 5194 6316 8977 7677 8611

Health 
deprivation

Poor health & 
disability (decile 
of LSOAs)

9 4 3 8 9 8 3 9

Outdoor 
environment 
(decile of LSOAs)

6 3 4 3 3 4 3 4

Car emissions 
(% of cars with 
high emissions)

7.7% 7.8% 6.2% 6.7% 8.1% 8.2% 8.8% 8.6%

Car density (cars 
per sqkm)

740 2217 1392 1508 1718 2524 1423 2350
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y

Se
co

nd
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y

Parking

Air quality
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 spots adjacent to disabled bays; and 
 other local arrangements, such as parking permit zones. 

In some cases, the engagement between the connections teams at UK Power 
Networks and the LAs led to a change in the choice of selected parking bays 
because of connection constraints.  This was the case for example, where the 
connection required major road works, such as when cables needed to cross a 
road, or where there were other issues like the risk of flooding.  This demonstrates 
that while this approach aims to optimise site location, sometimes there are 
physical constraints that will mean compromise is necessary to an extent on site 
locations.    

Learnings from site selection 
This section describes the learnings from site selection process – it discusses what 
worked well, what did not and what practical advice can be given for future 
applications. 

Combining statistical indicators and local knowledge 

The site selection process relied on both statistical indicators and local knowledge.  
The combination of information sources proved to be valuable.  

The indicators played a part in ensuring that the process was systematic and 
objective.  They served as good prompts for discussion with LA representatives 
and guaranteed that promising areas were not omitted.  However, the data was 
considered at the level of LSOAs – while these tend to be quite small and cover 
populations of ~1500 people, it was possible that the indicators did not capture the 
true heterogeneity of the areas.  Conversations with LAs helped confirm data 
validity and added other important local factors such as parking regime, typical 
parking stress or existing demand for chargepoints.  Up to date information 
collected from the customer survey and focus groups also helped with this process. 

Lack of off-street parking 

One important indicator which was difficult to get information on was availability of 
off-street parking.  The project needed reliable data to determine in which locations 
households would not be able to install private chargers and would need to rely on 
public provision instead.  While some areas can have a reasonably low access to 
off-street parking overall, it is possible that on a street-by-street basis this varies a 
lot.  Therefore, sufficient granularity was needed to identify high concentrations of 
potential public chargepoint users. 
Charge Collective used UK Power Networks internal estimates on likelihood to 
have off-street parking, which were created based on the types of buildings and 
population density of the area.  Cross checks with Google Maps Street View 
showed that in most (but not all) areas, the estimates were quite reliable.  
This issue was particularly noticeable in Redbridge.  While some areas had a 
reasonably low access to off-street parking overall, on a street-by-street basis 
there was a mix of on- and off-street parking.  Moreover, a high proportion of 
houses in the borough featured enough space for a driveway but the area was 
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used for other purposes (e.g. a garden).  The issues of data accuracy were solved 
by surveying pre-selected areas in Google Maps using satellite and street view.  
Surveying sites in person could also be useful although that was not possible in all 
cases on this project due to COVID-19 restrictions. 

Software tools 

A range of software has been used during the site selection process.  Figure 14 
below shows an example of maps for Cambridge and Norwich which were used in 
site selection workshops with LA representatives (see ANNEX D for details of the 
engagement process).  The maps have been generated using RStudio. 

Figure 14 Example maps: Cambridge and Norwich 

 
Source: Frontier Economics. Based on ONS and DfT data. 

The maps were useful for pointing towards broad areas with desirable features 
however in some cases, workshop participants found it difficult to translate LSOA 
boundary maps to physical places.  To avoid that, either a more thorough 
introduction to the maps is needed or they should be annotated to indicate broad 
areas.  Google Maps can also be used to compare the indicator maps with physical 
places (this has indeed proven useful in the process). 

To propose specific points, each LA used different methods such as internal 
parking maps, Google Maps or dedicated mapping software (ArcGIS Online). As 
the LA led on this part of the process, it is important to choose an approach that is 
most practical and easy to use for the given LA. 

Looking ahead 

The filtering analysis was largely based on publicly available datasets, however, 
there are limited sources of data for smaller geographies, especially given that the 
project tried to use consistent datasets for all three LAs.  More detailed planning 



 

frontier economics  30 
 

 Charge Collective: Report on learnings from site selection and handbook for further 
roll-out 

should become easier in the future as the results of the 2021 census are 
published.28   

 
 

28  At the time that this project was carried out, the latest census data that was available was from 2011. We 
did not use this data, given its age. 
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4. DEVELOPING A COORDINATED 
INVESTMENT PLAN 

When investors choose locations for chargepoints, they do not always choose to 
deploy a large number in one area for a range of commercial reasons.  For 
example, investors may want to stagger chargepoint deployment in an area to see 
whether their utilisation forecasts materialise or they may be cautious in revealing 
their commercially sensitive plans for the future.  Future investment plans may also 
lay in the hands of different parties.  Several operators may want to deploy 
chargepoints in the same area but they may not be incentivised to coordinate.  

As investors express interest in connecting to the grid, DNOs assess the state of 
the network on an individual basis.  In Charge Collective however, chargepoints in 
the pre-selected areas are deployed in a coordinated way.  Deploying chargepoints 
in a coordinated fashion has the potential to save on network costs, in line with a 
‘dig once’ principle and because of better network planning.  Delivering cost 
reductions in this way can also help ensure that chargepoints which would not have 
otherwise been investible are delivered. 

In this section, we first set out why these benefits can arise.  We then discuss the 
connection planning process that is typically applied at UK Power Networks and 
how the approach differed in Charge Collective.  Finally, we describe the benefits 
realised under Charge Collective and learnings for future applications.  

Network cost savings from coordination 
From a planning perspective, assessing the connection possibilities for a collection 
of chargepoints or providing some foresight of future plans can help harness 
economies of scale and achieve better outcomes.  There are two types of network 
cost savings from delivering a large number of chargepoints at once, instead of 
incrementally over time. 

‘Dig once’ network cost savings  

When connections are made in a coordinated way and installed at the same time, 
the cost of digging up and reinstating the road, which accounts for the majority of 
the total network reinforcement costs, are realised once irrespective of the size of 
upgrade.  

If the connections are instead installed incrementally over time as would be 
expected without the planning undertaken by Charge Collective, it might be 
necessary to dig up the road multiple times and incrementally upgrade the 
infrastructure.  This would entail higher costs and more disruption to residents. 

Network cost savings as a result of network planning  

Unless dealing with large loads,29 connections to the distribution grid are typically 
undertaken without the involvement of network planners.  Connecting a small 
 
 

29 These are defined as exceeding 1MW in the UK Power Networks region or exceeding 250kVA in London. 



 

frontier economics  32 
 

 Charge Collective: Report on learnings from site selection and handbook for further 
roll-out 

number of chargepoints for example, will fall under the ‘small services’ procedure 
which is led by the connections team without additional input from network planning 
team.  However, for larger loads the involvement of the network planning team can 
help drive further savings when delivering chargepoints in a coordinated way by 
ensuring that reinforcement investment is optimised. For example, it may be more 
efficient to install a new substation to connect two large clusters of chargepoints 
instead of undertaking substantial upgrades of two existing substations over time.  

Such savings can be particularly significant when the aggregation of load across 
those chargepoints would have required substantial reinforcement of the grid.   

For lower powered chargepoints (3-22kW), these can be connected to the 
distribution network without in-depth network studies to assess their impact. If 
individual chargepoints are incrementally added in this way, there can be a lack of 
visibility of the impact of this on the network, which eventually results in network 
issues such as voltage drops. However, by grouping a number of smaller charge 
points together from the outset, as in Charge Collective, this provides more visibility 
to the DNO of expected load and network reinforcement can be undertaken 
strategically, to prevent network issues for customers before they arise. 

It is important to note that there are limits to how large of an area coordinated 
network planning can benefit.  Connections which are spread out across a large 
area are very unlikely to have interdependent solutions so network planning should 
still be considered at a local level. 

Incorporating smart network management 

A further potential benefit from the Charge Collective approach to planning and 
connecting on-street chargepoints is the potential to incorporate smart network 
innovations in the planning process, such as including low voltage visibility 
technology and soft open points. These innovations are employed by UK Power 
Networks to build a smarter grid, increasing reliability, reducing the need for 
expensive reinforcement later and allowing for more granular network 
management. These activities are important for facilitating and accelerating the 
connection of low carbon technologies to the grid. 

By planning local networks holistically in this way, both the network and connecting 
customers can achieve better outcomes. This was not included as part of the 
Charge Collective project, but should be considered for further roll out of such 
schemes. 

Business-as-usual and Charge Collective 
To enable network savings, Charge Collective followed a different process than 
usual for obtaining connection quotes for chargepoint investments.  The route for 
assessing connection possibilities is normally determined by the size of the project 
and connecting incremental fast chargepoints typically falls under the ‘small 
services’ procedure, while rapid chargepoints would normally be referred to the 
projects team.  The coordinated nature of the investment in Charge Collective 
however, allowed these to be treated as a ‘major’ project.   
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Below we briefly outline the connection procedures at UK Power Networks that can 
be compared to the procedures applied by other DNOs. 

Small services procedure 

Figure 15 Simplified small services procedure 

 
Source: Frontier Economics 

The ‘small services’ procedure is led by the connections team. The customer 
submits sites for quotation and receives a site visit from a surveyor prior to 
quotation. The quotes are prepared using a rate card and are based on the average 
cost of delivering similar works.  Once agreed, the work is delivered by the 
connections team, an independent connection provider (ICP) or an independent 
distribution network operator (IDNO), as chosen by the customer.   

The network planning team is typically not involved in the process because for 
small scale projects, the planning benefits are very limited. 

Major projects procedure (adopted by Charge Collective) 

Figure 16 Simplified major projects procedure 

 
Source: Frontier Economics 

Larger projects such as housing developments typically involve both the 
connections and network planning teams. This is because connections and 
upgrades for larger loads can be delivered in different ways.  

The connection team undertakes a ‘surgery’ that provides indicative costs, if 
requested by the customer.  This is a complimentary service offered that explores 
the likely cost of delivering the service for each connection point separately.  It also 
works as an initial filter for highly complex or particularly straightforward 
connections and it informs the customer whether the project is viable or not.   

Given the complexity and/or size of the connection request a feasibility study can 
be requested (at a cost) before quotes are raised to gain more insight into the 
network impact and potential work needed to deliver the connections, and to find 
the optimal balance of available power and cost30. The study assesses the most 
efficient way of delivering the load.  The feasibility study can be costly to the 
customer and the charge is independent of the outcome, but in some cases it can 
 
 

30 There is also the possibility to request a budget estimate ahead of a formal quotation, this too is indicative and 
is intended as a guide only. 

Quotes 
raised

Delivery of 
connection

Quotes 
accepted

Site 
survey

Connections 
surgery Feasibility 

study

Quotes 
accepted

Quotes 
raised

Delivery of 
connection

Formal 
application



 

frontier economics  34 
 

 Charge Collective: Report on learnings from site selection and handbook for further 
roll-out 

lead to a reduction in quotes and greater or a different type of reinforcement of the 
network by the DNO. If the customer is happy with the outcome, they then request 
a full quotation for the work, and these quotes are shared and progressed as in the 
small services process. 

Charge Collective allowed a collection of chargepoints that would typically be 
considered separately as ‘small’ projects to be considered together and to follow 
the ‘major’ projects procedure. This allowed for both the LA and the DNO to think 
strategically when investing in on-street charging infrastructure. Going forward, 
there may be a place for a product to be offered by connections that is similar to a 
feasibility study but is more aligned to aggregating a collection of small projects, 
such as for local charging networks. 

 

Savings under Charge Collective  
Because in Charge Collective the planned chargepoints in each area could be 
considered at once, rather than incrementally over time, this enabled coordination 
network savings to be made.  We have estimated these to be in the range of £1.2 
million - £1.8 million, which includes ‘dig once’ network cost savings and network 
cost savings as a result of network planning. More detail on the cost benefit 
analysis undertaken to calculate these benefits can be found in annex E. 
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5. CONCLUSION 
Charge Collective was designed to deliver chargepoints in areas where they could 
bring significant social benefits but where private investment would be unlikely to 
occur naturally due to market failures, policy uncertainty and regulatory choices.   

This handbook outlined the main findings of WP1 that could be used for future 
rollout of similar initiatives in Great Britain by other DNOs and LAs.  First, we 
developed a practical guide for selecting sites where chargepoints can bring high 
social return.  Second, we trialled a process for capturing benefits from connecting 
chargepoints to the grid in a coordinated way, including the benefits driven by a 
‘dig once’ principle and benefits from better network planning.  This yielded savings 
of £1.2 million - £1.8 million. 

As part of the project, separate reports outlining the learnings on the tender and 
incentive design, and on the potential for chargepoints to deliver flexibility services 
will also be published.. 
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ANNEX A CHARGE COLLECTIVE SUCCESS 
CRITERIA 

The project will be successful if it robustly tests the proposed intervention to enable 
chargepoint investment. The key deliverables for the project are:  

 WP1: Optimising chargepoint locations: 
□ a defined plan and rationale for chosen area(s); 
□ a detailed design of an intervention to enable chargepoint investment; 
□ an assessment of the net benefits of the intervention; 

 WP2: Trialling an intervention to promote investment: 
□ an assessment of the regulatory and practical issues associated with the 

intervention; 
□ the tender process delivering a competitive outcome and demonstrating 

either that (i) the full socialisation of reinforcement costs is required, or (ii) 
a lesser reinforcement is consistent with chargepoint investors still being 
willing to commit to the investments. And in addition, if we are able to 
minimise the extent of socialisation of cost associated with the NIA project; 

□ useful learnings in relation to scale of funding required by investors to invest 
in chargepoints with different characteristics that can be used to make 
recommendations on refinements to the Green Recovery approach; and 

 WP3: Research opportunities for flexibility services: 
□ an assessment of the opportunities for flexibility from EVs connected to 

public charging infrastructure. 
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ANNEX B PROCESS CHECKLIST  
 

Figure 17 WP1 process checklist 

 
Source: Frontier Economics 

 

The process below assumes that the DNO initiates the project. 

Preparation 

Choice of LA (DNO) 
□ Choose an LA where there is a need for public chargepoints: 

– There is high car ownership 
– Off-street parking is scarce (at least in parts of the LA) 
– There is low existing density of chargepoints 
– There are known grid capacity constraints 

Selecting trial areas and choosing exact locations 

Data collection (LA) 
□ Collect granular local data (e.g. LSOA level, see ANNEX C for details) on:  

– area characteristics (such as availability of off-street parking and 
existing chargepoints), 

– social factors (such as income, car ownership and deprivation), and 
– environmental factors (such as local air quality and ownership of high-

emission vehicles) 
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Area filtering analysis, workshops (LA) 
□ Undertake a high-level analysis of the local data 
□ Select a longlist of areas    
□ Identify any supplementary information that needs to be collected (such as 

resident survey or feedback) 
Choice of areas within LA (LA) 

□ Define a rule for comparing the longlist of areas (e.g. categorising metrics 
according to a RAG rating, defining priority and secondary features) 

□ Undertake a detailed comparison of the longlist of areas (including any 
additional information previously identified) 

□ Select a shortlist of areas to be taken forward for site identification 
Choice of proposed chargepoint positions (LA) 

□ Consider accessibility, planning restrictions, the visual impact of 
chargepoints on the location and parking arrangements (e.g. designated 
EV-only bays) 

□ Identify specific chargepoint positions within the shortlisted areas 

Connections and network planning 

Connections surgery (DNO) 
□ Undertake a connections surgery 

Feasibility study (DNO) 
□ Undertake a feasibility study 

Refining chargepoint positioning (LA, DNO) 
□ Consider the results of the feasibility study and if necessary, refine the list 

to exclude chargepoints that are extremely costly or difficult to connect 
Detailed network planning and provision of connection quotes (DNO) 

□ Establish the optimal (coordinated) network works and connection costs of 
delivering the chargepoints 

Final locations 

Finalising chargepoint positioning and costs for tenders (LA, DNO) 
□ Choose the final list of chargepoints  
□ Confirm associated connection costs for tenders 
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ANNEX C INDICATORS, METRICS AND 
DATA SOURCES 

Figure 18 Mapping of indicators, metrics and data sources 
Indicator Metric Source 
Availability of off-
street parking 

Percentage of households with an 
access to a driveway 

UKPN 

 Licensed cars per driveway UKPN and DfT (upon 
request) 

 Ratio of parking permits granted to 
eligible households 

LAs (Cambridge only) 

 Ratio of parking permits granted to 
all available spaces 

LAs (Cambridge only) 

Chargepoint 
density 

Number of chargepoints Zap-Map 

Population density Population per sqkm ONS 
Income Total average annual income ONS 
 Net average annual income ONS 
 Income deprivation ONS (IMD) 
 Percentage of households earning 

more than £40k a year1 
ONS (research outputs) 

 Percentage of households earning 
more than £60k a year1 

ONS (research outputs) 

Car ownership Number of licensed cars per sqkm 
 

DfT (upon request) and 
ONS (area) 

 Number of licensed cars per person DfT (upon request) and 
ONS (population) 

Local interest in 
EVs 

Number of requests for 
chargepoints2 

LAs (Cambridge only) 

 Previous local studies LAs 
 Number of ULEVs3 DfT (upon request) 
Externalities Decile of LSOAs based on outdoor 

environment 
ONS (IMD) 

 Number of licensed cars that emit 
over 191g CO2e/km 

DfT (upon request) 

 Percentage of licensed cars that 
emit over 191g CO2e/km 

DfT (upon request) 

 Pollution maps LAs 
Vulnerability Decile of LSOAs based on health 

deprivation and disability 
ONS (IMD) 

 Decile of LSOAs based on Index of 
Multiple Deprivation 

ONS (IMD) 

Source:  Frontier Economics 
Notes: 1. The Research Outputs are not official statistics and should be used with caution. More information 

can be found at: 
https://www.ons.gov.uk/census/censustransformationprogramme/administrativedatacensusproject/ad
ministrativedatacensusresearchoutputs/populationcharacteristics/researchoutputsincomefrompayasyo
uearnpayeandbenefitsfortaxyearending2016  

https://www.ons.gov.uk/census/censustransformationprogramme/administrativedatacensusproject/administrativedatacensusresearchoutputs/populationcharacteristics/researchoutputsincomefrompayasyouearnpayeandbenefitsfortaxyearending2016
https://www.ons.gov.uk/census/censustransformationprogramme/administrativedatacensusproject/administrativedatacensusresearchoutputs/populationcharacteristics/researchoutputsincomefrompayasyouearnpayeandbenefitsfortaxyearending2016
https://www.ons.gov.uk/census/censustransformationprogramme/administrativedatacensusproject/administrativedatacensusresearchoutputs/populationcharacteristics/researchoutputsincomefrompayasyouearnpayeandbenefitsfortaxyearending2016
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 2. The dataset included the reason for request e.g. intend to buy an EV/already has an EV but no 
sufficient charging options. 

 3. Most of the numbers were censored due to low numbers by LSOA. 
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ANNEX D ENGAGEMENT PROCESS 
Engagement process for each LA was organised as a series of workshops and 
meetings between UK Power Networks, LA representatives and Frontier 
Economics.  The number of workshops held differed between the trial LAs and 
depended on local circumstances however, the series followed the same structure 
outlined below.  All meetings were held on Microsoft Teams due to the pandemic. 

Figure 19 Engagement process 
 

 
Source: Frontier Economics 
 

Area and site selection  
 Workshop 1 (2 hrs): The aim of the first workshop was to select a longlist of 

areas to be evaluated in more detail and to identify any additional information 
that could help in the assessment (such as parking stress data or previous local 
studies of charging opportunities).  Participants from LAs included officers in 
charge of environmental issues, growth initiatives and highway management.  
Depending on the local arrangements, they represented both the city and 
county councils. 

During the first workshop, participants considered all indicators described in the 
previous sections on a set of maps of the LA in question.  The data was 
compared with the local knowledge of LA representatives in order to fill any 
possible gaps or data limitations.  Due to the pandemic, workshops were held 
online. Participants interacted with the maps through an IT platform which 
allows several users to edit a shared “whiteboard”.31   

The workshop concluded with agreeing a longlist of areas and additional 
information to consider during the next workshop. 

Analysis of the longlist (1 day): Information about the longlist of areas was 
compiled and analysed by consultants from Frontier Economics.  The work 
included producing a full comparison of LSOAs along with initial 
recommendations which were discussed in Workshop 2.  

 Workshop 2 (2 hrs): The aim of the second workshop was to narrow down the 
longlist of areas.  The same participants assessed each of the areas by 

 
 

31  More information can be found on https://www.mural.co/  
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comparing their results for primary and secondary metrics as well as any 
additional information provided after Workshop 1.  A shortlist of highest-ranking 
areas was agreed to be taken forward for site identification by LAs. 

 Workshops/meetings 3-5 (~1 hr each): The next meetings focused on 
assessing specific points identified by LAs in terms of accessibility as well as 
parking and planning restrictions.  A final list of 50-70 points were agreed to be 
taken forward for assessment of connection costs. 

Connection analysis 
Connections surgery (2 hrs): The locations have been consulted with UK Power 

Networks connections specialists who assessed them in terms of possible 
chargepoint speeds, necessary upgrades and indicative costs. This was done 
in the presence of LA representatives which allowed adjustments (such as 
considering a space on a different side of the road) and sharing of knowledge 
about connections – the average costs and their drivers. 

Feasibility study (variable): The Connections team undertook feasibility studies 
for the connections to identify where network reinforcement was necessary and 
indicative costs in a business as usual approach 

Refining the list (~1hr): Locations where chargepoints would prove extremely 
costly or difficult to connect were considered by the LAs in terms of their 
potential to serve the local community and excluded from the list as appropriate. 
Final trial areas were decided upon. 

Confirmation of individual connection quotes: The list was then considered 
internally by the UK Power Networks Connection Team which confirmed 
connection quotes per chargepoint.  

Network planning 
Feasibility study and network planning (variable): The feasibility study for the 

refined list was then considered by specialist engineers and network planners 
at UK Power Networks. The in-depth review revealed optimal connection costs 
that took into account all proposed chargepoints in the area. 

Finalising locations 
Finalising the list: 2-3 meetings (~1hr each): Where the network planning 

revealed a significant change in connection difficulty (e.g. major road closures 
needed) or costs, the locations were once again assessed by UK Power 
Networks, LA representatives and Frontier Economics. 
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ANNEX E COST BENEFIT ANALYSIS 
A cost benefit analysis (CBA) was undertaken of the Charge Collective 
intervention. The CBA aims to measure the costs and benefits of the intervention 
to society as a whole.  

The analysis investigates the following questions:  

 What are the expected net benefits:  

□ of the Charge Collective intervention;  

□ if the Charge Collective project was successful and the intervention was 
rolled out across GB?  

 What are the anticipated network cost savings from developing a network 
coordination plan to deliver public on-street chargepoints?  

 What are the anticipated environmental benefits from higher EV take-up as a 
result of bringing forward investment in public on-street chargepoints in areas 
that are prone to market failures?   

The CBA is consistent with the scope of the CBA envisaged in Ofgem’s NIA 
Governance document32 and the Green Book guidance on policy appraisal issued 
by HM Treasury33.   

This annex provides a summary of the approach and results of the CBA; the full 
CBA will be published separately. 

Overview of methodology 

A CBA estimates the incremental costs and benefits of a project in comparison to 
a specified ‘counterfactual’ scenario where the project does not take place.   

The CBA of the Charge Collective intervention (‘the project’) will weigh the benefits 
of providing chargepoints, which absent the intervention would have been installed 
more gradually and at a later point in time, against the costs of the intervention.  

The CBA process consists of three main steps, described in Figure 20. 

 
 

32  Ofgem (March 2021), RIIO-2 NIA Governance Document, 
https://www.ofgem.gov.uk/sites/default/files/docs/2021/03/riio-
2_nia_governance_document_final_clean_copy.pdf.   

33  HM Treasury (December 2020), The Green Book: appraisal and evaluation in central government 
https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-governent  

https://www.ofgem.gov.uk/sites/default/files/docs/2021/03/riio-2_nia_governance_document_final_clean_copy.pdf
https://www.ofgem.gov.uk/sites/default/files/docs/2021/03/riio-2_nia_governance_document_final_clean_copy.pdf
https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-governent


 

frontier economics  44 
 

 Charge Collective: Report on learnings from site selection and handbook for further 
roll-out 

Figure 20 CBA process 

 
 

We estimate the net benefits from the Charge Collective trial project itself as well 
as the net benefits if the intervention was to be rolled out across Great Britain 
(‘scaling up’ scenario).  

We describe each of these steps in more detail below 

Scenario definition  
The Charge Collective project will deliver a set number of chargepoints in specific 
locations in three local areas (Cambridge, Norwich and Redbridge) in 2021-2022. 

We consider two counterfactual scenarios which differ in relation to when these 
chargepoints would have been provided absent this intervention. Specifically:  

 Counterfactual 1 (“CF1”): absent the intervention, the private sector would have 
invested in these chargepoints incrementally over the period 2021-2030.34 

 Counterfactual 2 (“CF2”): absent the intervention, the chargepoints would not 
have been provided by the private sector until much later, starting in 2031, 
because of market failures in these “cold spot” locations. Post-203035, the 
chargepoints are installed incrementally until the same number of chargepoints 
(as in the factual scenario) are installed by 2040. 

 
 

34  We assume in both counterfactuals that the chargepoints are installed at the same locations as in the 
project scenario. This is a conservative assumption because the choice of the locations for the project 
reflects, inter alia, network cost considerations. Therefore as a result of this assumption we may 
underestimate the net benefits of the project.  

35     2030 is the date at which the ban on the sale of new petrol and diesel cars will come into effect. 
https://www.gov.uk/government/news/government-takes-historic-step-towards-net-zero-with-end-of-sale-of-
new-petrol-and-diesel-cars-by-2030  

https://www.gov.uk/government/news/government-takes-historic-step-towards-net-zero-with-end-of-sale-of-new-petrol-and-diesel-cars-by-2030
https://www.gov.uk/government/news/government-takes-historic-step-towards-net-zero-with-end-of-sale-of-new-petrol-and-diesel-cars-by-2030
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Figure 21 Forecasted chargepoint development in each scenario  

 
Scope definition  
The CBA aims to measure the costs and benefits of the intervention to society as 
a whole. This is based on the standard guidance to estimating Net Present Social 
Value (NPSV) as set out in the Green Book published by HM Treasury.36 

Under the project scenario, the chargepoints are installed earlier and in a more 
coordinated way than would have been the case absent intervention. We assume 
that the earlier installation of chargepoints encourages drivers who would 
otherwise have switched to a car with an internal combustion engine (‘ICE’) as their 
next vehicle to instead switch to an electric vehicle (‘EV’). 

The costs and benefits that we quantify to arrive at a measure of social value are 
those that we consider to be key impacts of the project and that could have a 
decisive effect on the overall assessment (those that are “proportionate” to 
measure, following Green Book guidance).37 These are set out in Figure 22. 

 
 

36  HM Treasury (2013). The Green Book: appraisal and evaluation in central government 
https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-governent 

37  We note that the CBA analysis does not consider the following effects: (i) transfers of money or resources 
between different agents; (ii) multiplier effect (EV uptake could involve a virtuous cycle, for example more 
EVs encouraging more investment in chargepoints encouraging more EVs); (iii) implications of second-hand 
car transactions; (iv) purchase price and service costs of EVs (compared to ICE cards) since the purchase 
price of EVs and ICE cars are projected to equalise by the mid-2020s; (v) wider benefits of EVs as well as 
wider benefits of network coordination and anticipatory investment.  
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Figure 22 Summary of project impacts and associated costs and benefits 

 
Source: Frontier Economics 
Note: (1) Network costs in the project relative to the counterfactual, and the network futureproofing benefit,l 

could be positive or negative (a benefit or a cost) 

 

Quantification of costs and benefits 
To estimate the present value (PV) of the costs and benefits we use the Green 
Book recommended social discount rate of 3.5%.38 All costs/benefits are 
converted to 2020 real prices using the GDP deflator.39  If the NPV of the project’s 
benefits and costs (relative to the counterfactual) is positive, benefits of the project 
exceed costs and the project has a positive social value. 

Results: Charge Collective project 
The Charge Collective Project will result in the earlier implementation of 88 on-
street chargepoints.  

Overall the project results in a positive net social value (Figure 23). The low and 
high range represents the low and high scenario for network cost savings and 
future proofing benefits. 

 
 

38  Department for Business, Energy and Industrial Strategy (March 2020), Green Book supplementary 
guidance: valuation of energy use and greenhouse gas emissions for appraisal 
https://www.gov.uk/government/publications/valuation-of-energy-use-and-greenhouse-gas-emissions-for-
appraisal  

39  Department for Transport (July 2020), Transport Appraisal Guidance (TAG) data book. 
https://www.gov.uk/government/publications/tag-data-book  

https://www.gov.uk/government/publications/valuation-of-energy-use-and-greenhouse-gas-emissions-for-appraisal
https://www.gov.uk/government/publications/valuation-of-energy-use-and-greenhouse-gas-emissions-for-appraisal
https://www.gov.uk/government/publications/tag-data-book
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 Figure 23 Net present value of project intervention: key results 

 
Source: Frontier Economics calculation set out in CBA Excel model. 
Note: Ranges represent low/high scenarios for network cost savings 

Break-down of the results  

Figure 24 presents a breakdown of the NPV (difference between project and 
counterfactual) across the cost and benefit elements considered and across the 
four scenarios considered: 

 Counterfactual 1, ‘Low’ network savings; 
 Counterfactual 1, ‘High’ network savings; 
 Counterfactual 2, ‘Low’ network savings; 
 Counterfactual 2, ‘High’ network savings. 

Figure 24 Net present value of project intervention: scenarios 
 

 
Source: Frontier Economics calculation set out in CBA Excel model. 
 

Present values (£)
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NPV (£m) £1.2 to £1.5 £1.5 to £1.8
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Figure 25 provides the cost and benefit breakdown. 

Figure 25 Net present value of project intervention: cost breakdown 

 
 
Source: Frontier Economics calculation set out in CBA Excel model. 
Note: Ranges represent low/high scenarios for network cost savings 

The full CBA also includes scaled up results, across UK Power Networks and GB. 

Summary of CBA results 
We draw the following conclusions from the CBA analysis of the Charge Collective 
project: 

 Network cost savings. A coordinated approach to delivering the chargepoints 
can bring significant network cost savings relative to delivering the same 
chargepoints in an uncoordinated way.  Comparing the network costs under 
Charge Collective project, against what they would have been if the 
chargepoints were installed incrementally over time, suggests that the network 
saved around 25-35% of the total undiscounted network costs of delivering 
these chargepoints. These costs savings are driven by efficiencies and 
economies of scale associated with undertaking works once, rather than in 
multiple increments, as well as cost savings associated with involving network 
planners in coordinating the interventions.  

 Wider benefits to society. There are significant environmental benefits (such 
as improved air quality and reduced greenhouse gas emissions) from an earlier 
take-up of EVs as a result of bringing forward the investment in on-street 
chargepoints. For instance, the environmental benefits of the Charge Collective 
project from delivering 88 on-street chargepoints in 2021, rather than 
incrementally over the period 2021-2030, is just over £1m. The benefits would 
be significantly larger (at over £2m) if these chargepoints would not have been 
provided by the private sector until much later (e.g. from 2031), because of 
market failures in these “cold spot” locations.  

 

 

Cost breakdown: NPV relative to 
CF1:

NPV relative to 
CF2:

Network costs £308 to £572 -£196 to -£9

Network future proofing £42 to £119 £42 to £119

Cost of installing CPs -£46 -£142

Cost of running CPs -£76 -£214

Value of parking space lost -£5 -£13

Admin costs -£50 -£50

Air quality £450 £889

Greenhouse gases £465 £1,038

Change in energy resource use £120 £167
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