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Dedication


For Linda, my first boss, who showed me my first electric car.




Look what you started.




Roads? Where we’re going, we don’t need roads.




Dr Emmett Brown, Back to the Future (1985)







Preface


In 1900, around a third of the cars on America’s roads were electric. Electric was the smart money. History had other ideas: cheap Texas crude, the electric starter motor and Henry Ford’s assembly line sent the electric car into a century-long hibernation.1




Now it’s back, and this time it has brought an entire ecosystem with it.




This book is about that ecosystem: the infrastructure and operations that make electric vehicle charging work. Not the vehicles (there are plenty of books about those), and not the electrical installation (that is a trade in its own right). Everything in between: the software, protocols, business models, actors and technology that connect a driver plugging in a cable to electrons flowing from the grid.




Who this book is for


Anyone joining a Charge Point Operator, an eMSP, a Charging Station Management System vendor, an energy company moving into EV charging, or any of the dozens of businesses that orbit the industry. It takes you from “I know EVs exist” to “I understand how this industry actually works” in the time it takes to read it.




It is also for the curious. If you work in energy, transport, telecommunications or technology and wonder why everyone is suddenly talking about OCPP, ISO 15118 and vehicle-to-grid, this book gives you the full picture from the ground up.





How this book is structured


Part 1: The EV Landscape sets the scene: the history, the market, the key players, the site hosts whose land the chargers stand on, and how they all relate. Who does what, who pays whom, and why the industry looks the way it does.




Part 2: Charging Operations is the technical backbone: charging fundamentals, the IoT layer, the protocol ecosystem (OCPP, OCPI, ISO 15118), the Charging Station Management System, roaming, the charger as a computer system, billing and troubleshooting. This is the core of the book, and the content hardest to find anywhere else.




Part 3: The New Frontier is where the industry is heading: smart charging, vehicle-to-grid, Plug & Charge, cybersecurity and regulation. These topics are turning EV charging from “a thing that gives cars electricity” into a critical piece of the energy system. A short closing chapter draws the threads together.




One charging session runs through the whole book. Sarah taps her card on a 150 kW charger run by one company, Kestrel, using an account with another, Wayfarer, and drives off 25 minutes later with 35 kWh and a £19.25 bill. Both companies are made up; the parts they play are real. Between the tap and the bill, the session crosses eleven hops: her app, her eMSP, a roaming hub, the operator’s backend, the mobile network, the charger, the cable, the car, the site it stands on, the grid behind that, and the record that turns energy into money. The map below shows them all. Part 1 tours the whole map, and Chapter 6 walks the session twice: first with one company doing everything, then with Wayfarer added. From Part 2 on, the book builds the session one hop at a time, and most chapters open with the map so far, so you always know where you are.




[image: One session, eleven hops: what each one speaks and the chapter that teaches it]
Figure 1. One session, eleven hops: what each one speaks and the chapter that teaches it


The appendices hold a glossary of the terms and acronyms you will meet daily, a reference of industry actors, a summary of protocols and standards, links for further reading, and the references behind the facts in the text.





A note on voice


I wrote this book the way I would explain things to a colleague over coffee: technical where it needs to be, never obscure for its own sake. I use analogies and real company names, and I build understanding step by step rather than dumping a wall of specifications on you. If something is genuinely complicated, I will say so and then break it down.




The industry moves fast. This edition reflects its state as of October 2026. Where things are still evolving (in almost every area), I give you the principles that will hold as the specifics change.




That speed is why the book is on Leanpub. Buy it once and every new edition is yours, free. When the industry moves, I update the book, and your copy moves with it.





An AI-forward book


I want to coin a term for what this book is: an AI-forward book. AI did some of the work on it, and you should know which part.




The knowledge is mine, and I learned it the slow way. Since September 2017 I have opened up chargers, chased sessions that would not start, argued over tariffs, and taught a training course to colleagues and customers. No automation did that learning for me, and none can do it for you. That is what this book is for.




I automated part of the writing and much of the research. Claude drafted and tightened many of the sentences, and I argued over them, checked them and rewrote them until they said what I meant. A writing skill I built, called crisp, strips out padding and holds every chapter to one plain voice. AI agents did most of the source reading: they opened each source and reported whether it said what the text claims.




I won’t pretend any of that is a tool I wielded, the way I wield a screwdriver.2 I asked, and it produced. So I treated what it produced like a new colleague’s work: fast, useful, and not to be trusted until checked.




In a 1990 film interview, Steve Jobs describes a study of the locomotive efficiency of various species. The condor came out top. Humans were unimpressive, until you put one on a bicycle: then the result blew the condor away. “That’s what a computer is to me,” he said. “It’s the most remarkable tool that we’ve ever come up with, and it’s the equivalent of a bicycle for our minds.”3




AI is not that bicycle. A bicycle only moves when you pedal, and the pedalling is what makes you fit. AI is closer to a taxi: you say where you want to go, and it drives. Taxis are useful, and this book took a lot of them. But nobody gets fit in the back of a cab. The fitness in this book came from years on the bicycle, since 2017. The taxi got the words onto the page.




The judgement stayed with me. I chose the topics, the structure, the order, the examples and the diagrams, and I decided what stayed and what went. The figures follow one diagramming system I designed for teaching: boxes are things, wires are what flows, and the colour of a wire tells you whether it carries energy, information or money. Every figure was checked against the text it explains.




Why automate any of it? I’m a practitioner with a full-time job, not a full-time author, and this industry moves fast. Automating the typing is how the book got written while it is still current, and how it will stay current.




That is what I mean by an AI-forward book: a practitioner’s knowledge, written with automation, and open about which part is which. You can judge whether it works.





How this book was fact-checked


A book about a fast-moving industry is only useful if you can trust it, so I want to be open about how I checked this one.




The first full fact-check ran through May and June 2026. Every chapter was read against sources, claim by claim, and the errors it found were fixed: dates that were wrong, figures that had gone stale, a fine quoted in the wrong currency, a regulation said to come into force a year after it did.




In October 2026 a second pass went back over every figure, quote and attributed claim and asked four questions of each. Can it be traced to a source? Is that source still current? Does the book measure what the source measures? Has the wording drifted from what the source says? Separate checkers then tried to knock down each finding before I accepted it, and the seventy that survived were fixed. The epigraphs that open each chapter were checked against the original texts too.




Then I went further. For this edition I set out to give every factual claim (a number, a date, a price, a standard, a regulation, a company fact, a quote) a footnote to a source.




AI agents did most of that reading: they opened each source and checked it said what the text says, and separate agents tried to knock down each finding. I reviewed most of the findings, though not all. My rule was simple: if a claim has a source behind it, you can check it yourself.




Where the text and the source disagreed, the text changed. I preferred primary sources: legislation, regulators, official statistics, the standards bodies and companies’ own announcements, then trade bodies and established analysts. Where no source could be found, the sentence was softened or cut. Where a figure is my own calculation from published data, the footnote says so. Separate checkers then opened a sample of the footnoted sources in each part of the book, and read the text for claims still left without one. The result is close to 680 footnotes, drawing on more than 450 sources, and Appendix E holds the full reference for each one, with its link. The figures had the same treatment: the connector faces, for example, were traced from reference drawings and measured against them, not drawn from memory.




Some things are deliberately not footnoted. My own experience in the field since 2017, including the stories in the From the Field boxes, is testimony, not citation, and so is what I have learned from interviewing people across the industry. Where those people are not yet named, it is because I have not yet asked them to be, and I will not name anyone without their agreement. Nor are the explanations and analogies I use to make an idea land, or the worked examples: Sarah, Kestrel and Wayfarer are invented, so their numbers are illustrative.




None of this makes the book error-free. Some claims will have slipped through without a footnote. Figures date, companies change hands and standards get revised, sometimes between my writing a sentence and you reading it. If you find a mistake, or a source that says something different, please tell me and I will fix it in the next update. Keeping the book current is part of the point.
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Part 1: The EV Landscape


Context-setting: where we’ve come from, where we are, and who the players are.







Chapter 1: Electric Vehicles: A Second Dawn




Only that day dawns to which we are awake. There is more day to dawn. The sun is but a morning star.




Henry David Thoreau, Walden (1854)








Car makers in the UK are now legally required to sell a rising share of electric cars, so the drivers are coming whatever the market does.1 This book is about the network that has to be ready for them. It starts more than a century ago, because we have been here before.




If you had counted the cars on America’s roads in 1900, you would have been surprised. Around a third of them were electric, according to the US Department of Energy, and New York City had a fleet of more than 60 electric taxis.2 Others ran on steam, which, if you have ever seen a Victorian steam car in action, is exactly as dramatic and impractical as it sounds.




Electric cars at the turn of the twentieth century were quiet, smooth and easy to drive. They needed no hand crank to start (a crank that kicked back could break the operator’s arm) and belched no exhaust. For city dwellers, and especially for women, they were the obvious choice.3




In 1900 Ferdinand Porsche, a name that would become rather famous in automotive circles, built the first working hybrid car, the Semper Vivus, and a year later its production version, the Lohner-Porsche Mixte. A combustion engine drove a generator that powered electric motors in the wheel hubs, much like a modern range-extender.4 Porsche was over a century ahead of his time.




So what happened? Why did the electric car vanish for a hundred years?




Three things converged. Henry Ford’s Model T, launched in 1908 and mass-produced on assembly lines by 1913, made gasoline cars astonishingly cheap. By 1912 a gasoline car cost $650 while an electric roadster sold for $1,750, and by 1925 a basic Model T cost just $260. In 1912 Charles Kettering introduced the electric starter motor, which ended the dangerous hand crank and with it one of the combustion engine’s biggest disadvantages. And vast oil discoveries in Texas (most notably the Spindletop gusher of 1901) made petrol absurdly cheap and widely available.5




The combination was lethal. By the 1920s America had a better network of roads between its cities, and drivers needed range that batteries could not provide. Electric vehicles had all but disappeared by 1935.6




The Long Silence and the Slow Revival


For decades the electric car was a curiosity. General Motors began leasing the EV1 in 1996, built to meet California’s requirement for emission-free vehicles, then controversially took the cars back and crushed most of them after California relaxed its mandate in 2003. The documentary Who Killed the Electric Car? tells the story, and is well worth watching for the politics around this industry.7




The revival came from somewhere unlikely: consumer electronics. Lithium-ion batteries reached the market in 1991, light, rechargeable and powerful, and went on to power the world’s mobile phones and laptops.8 Crucially, they also got cheaper. A battery pack cost more than $1,100 per kilowatt hour in 2010. By 2025 the average had fallen to $108, and packs for battery electric cars to $99 (BloombergNEF).9 (A kWh is a unit of energy; Chapter 7 explains how it differs from kW.) That single trend underpins everything since.




[image: Battery pack prices fell about 90% between 2010 and 2025]
Figure 2. Battery pack prices fell about 90% between 2010 and 2025


Tesla, founded in 2003, bet that batteries were now good enough for an electric car people would want to drive. Its 2008 Roadster was expensive and built in tiny numbers, but it made electric aspirational rather than apologetic. Nissan’s LEAF (2010) proved ordinary people would buy one too. Volkswagen, stung by the Dieselgate scandal of 2015, pivoted hard to electric with its 2017 Roadmap E, and other manufacturers followed with electric launches and plans of their own.10




A note on terminology




In this book, “electric vehicle” or “EV” generally means a battery electric vehicle (BEV), which runs entirely on electricity with no combustion engine. We will say so when we mean plug-in hybrids (PHEVs), which have both a battery and a petrol or diesel engine. The charging network serves both, but the dynamics differ. A BEV driver depends on the charging network. A PHEV driver merely prefers it.





The 2020s: The Decade That Tipped


When the original version of this course was written in 2020, we called the 2020s the tipping decade for electric vehicles. Range anxiety, high purchase prices, patchy charging infrastructure and long charging times held EVs back. Falling battery costs, tightening emissions regulation, improving range and growing consumer awareness pushed them forward. Nobody could say which way the balance would fall.




Half a decade on, we can: the decade tipped.




[image: The 2020s tipped the balance decisively toward electric vehicles]
Figure 3. The 2020s tipped the balance decisively toward electric vehicles


The barriers have not disappeared. Range anxiety has shifted from “can I get to work and back?” to “can I drive to Scotland without too much planning?” Charging is brilliant in some areas and frustrating in others. But the trajectory is unmistakable.




By the end of January 2026 the UK had 1.86 million fully electric cars on the road, and more than 2.86 million plug-in cars including plug-in hybrids. BEVs took 23.4% of the 2025 market: nearly one in four new cars sold was fully electric. In December 2025 alone, battery electric cars took 32.2% of new registrations, about one in three, and plug-in hybrids took another 11.6%.11




The UK’s public charging network grew from roughly 20,000 charging devices at the end of 2020 to over 88,500 by the end of January 2026, more than a fourfold increase in about five years. More than 18,000 of them are rapid or ultra-rapid (50 kW and above), the high-powered chargers longer journeys need.12




And the regulation is locked in. The UK’s Zero Emission Vehicle (ZEV) mandate requires manufacturers to make 80% of new car sales zero-emission by 2030. Miss the target and they face fines of up to £12,000 per non-compliant vehicle (cut from £15,000 in the 2025 ZEV mandate review).13 That is not a suggestion. It is a legal obligation with real financial teeth.



	[image: An icon indicating this blurb contains a warning]	
The ZEV mandate matters more than you think




The ZEV mandate is the single most important policy driver for the EV charging industry. It guarantees millions more EVs on UK roads over the next five years, whatever happens to oil prices, consumer sentiment or government rhetoric.14 For a career in EV charging, the mandate is your foundation: the demand is coming whether the market is ready or not.







The Business of Electric Vehicles


The shift to electric is an environmental story: cutting tailpipe emissions from millions of vehicles matters. It is also an enormous economic story, and you need the economics to work in this industry.



	[image: An icon indicating this blurb contains information]	
Misconception: EVs are worse for the planet because of battery manufacturing




The premise is true. The conclusion is not. Building an EV produces more emissions than building a petrol car, and the battery accounts for most of the difference. An EV starts life in carbon debt.15




Then it pays the debt back. A petrol car burns fuel every mile. An EV draws electricity, and on a grid like the UK’s, with coal gone and wind and solar growing, each mile emits far less. Lifecycle analyses, which count manufacturing as well as driving, consistently find lower lifetime emissions for the EV. The International Council on Clean Transportation (ICCT) found that a medium-size battery electric car sold in the EU in 2025 produces 73% lower lifetime emissions than a petrol car, and up to 78% lower on renewable electricity. How fast the debt clears depends on the grid mix and the mileage: a cleaner grid and more miles clear it sooner.16






The money at stake is large. UK automotive turnover was £85.4 billion in 2025, and the wider industry employs about 830,000 people, 188,000 of them making vehicles (SMMT). Draw the circle wider, to everything a car touches (finance, insurance, fuel, repairs, roads and the taxes on all of it), and Deloitte put the UK’s extended mobility ecosystem at about £500 billion of annual turnover in 2014-15, around 15% of the country’s gross output. Its next sentence was blunt: the stakes are high. Deloitte expected connected, self-driving and shared cars to drain value from carmakers, from fuel and from the public purse, and to pour it into transport services and technology.17




Ten years on, we can check (figure below). After inflation, the public sector’s take from motoring is down about 16%, because fuel duty has fallen by a third in real terms.18 The government expects fuel duty to fall to “near zero by 2050” and will charge electric cars 3p a mile from April 2028 to fill part of the gap.19 Household spending on fuel is down too, but in price, not in litres: the UK still burns as much petrol and diesel as it did in 2014-15. Everywhere else the money has held or grown. Making cars shrank, while selling, financing, leasing and repairing them grew; car finance alone supported £55 billion of purchases in 2025.20 The disruption Deloitte described is real. It has simply not arrived at scale yet, and public charging, at roughly 1.4 TWh a year, perhaps £1 billion at the pump on Zapmap’s figures, is still small beside the £34 billion households spent on fuel in 2025.21 That gap is the opportunity this book is about.




[image: Deloitte’s 2014-15 mobility sectors ten years on: the change in turnover after inflation, the direction Deloitte’s analysis expected as cars became connected, self-driving and shared, and what has happened so far (sources in Appendix E)]
Figure 4. Deloitte’s 2014-15 mobility sectors ten years on: the change in turnover after inflation, the direction Deloitte’s analysis expected as cars became connected, self-driving and shared, and what has happened so far (sources in Appendix E)


The cause is a mega trend called e-mobility, made of four interlinked forces known as CASE:22





	
Connected: Vehicles are becoming always-online computing platforms. A modern EV sends telemetry to its manufacturer, receives over-the-air software updates and talks to charging infrastructure in real time.




	
Autonomous: Self-driving technology is advancing steadily, and EVs are its natural platform: a simpler drivetrain, plenty of power for sensors and computers, and a software-centric architecture.




	
Shared: Car clubs, ride-hailing and mobility-as-a-service platforms are growing, particularly in cities. A shared vehicle that works all day needs charging more often than one that sits on a driveway, so shared fleets matter disproportionately to charging infrastructure.




	
Electric: The shift from fossil fuels to electricity as the energy source for transport. This book is about this one, but all four reinforce each other.









E-mobility covers all transport, from electric micro-scooters and e-bikes through cars to vans, trucks and buses, plus the ecosystem behind the CASE model. Charging infrastructure is a central piece of it, connected to everything else (see Chapter 3: The EV Charging Network).





The Value Chain Is Shifting


Over the last decade the CASE ecosystem has tried, tested and often discarded one business model after another. One of the biggest challenges is scale.




E-mobility is a substitution technology. It replaces the internal combustion engine, which has moved goods and people for over a century. Supply chains, fuel distribution, maintenance, the skills base, consumer habits: all of it is built around combustion. That does not change overnight.




Regulation has driven the switch: the ZEV mandate, clean air zones, company car tax incentives.23 So have consumers drawn by lower running costs, zero tailpipe emissions, an increasingly superior driving experience and, let us be honest, the sheer fun of instant torque. But until recently the volumes were small, and most e-mobility business models are low margin and need scale to make money.




That left the pioneers with a painful dilemma. Chargemaster, Ecotricity (which built the Electric Highway) and Pod Point invested heavily in infrastructure when there were few EVs on the road. They built ahead of demand, burned cash and hoped the vehicles would come. Some survived. Some did not. Gridserve eventually bought Ecotricity’s Electric Highway and invested heavily in upgrading and expanding it.24




[image: The EV charging value chain, from infrastructure to operations]
Figure 5. The EV charging value chain, from infrastructure to operations


The Charging Value Pipeline


To see where value is created and where the money flows, picture the charging business as a pipeline with distinct stages:





	
Site acquisition and feasibility: Finding locations, negotiating access, assessing power supply and modelling commercial viability. It is surprisingly complex. A great location with too little grid capacity is useless. So is one with abundant power and no passing traffic.




	
Grid connection: Securing enough electrical capacity from the local Distribution Network Operator (DNO). This can be slow, especially for high-power sites, and the cost ranges from very little for a small site to £250,000 or more for a hub. It is often one of the biggest bottlenecks in deploying charging infrastructure.25




	
Hardware procurement and installation: Choosing, buying and installing the charge points. The hardware has matured enormously: ABB, Kempower, Alfen and dozens of others make everything from wall-mounted units for homes and businesses to DC systems of several hundred kilowatts.26




	
Software and connectivity: The Charging Station Management System (CSMS) that monitors, controls and manages the chargers, plus the connectivity layer (SIM cards, modems, network management) that keeps everything talking to the backend.




	
Payment and billing: Processing transactions, managing subscriptions, settling roaming between operators, and the unglamorous but essential job of getting money from the driver’s bank account to the operator’s.




	
Access and customer experience: The apps, RFID cards, contactless payment terminals, wayfinding signage and support phone lines. Everything that makes a driver’s experience smooth or infuriating.









Some companies do only hardware, some only software, some only installation. The most ambitious try to span the whole chain and offer what the industry calls Charging as a Service (CaaS). It is a turnkey deal: a site host (say, a supermarket or a hotel) gets chargers installed and operated without needing to understand the complexity underneath.





Why the Energy Majors Moved In


Building a charging network takes patient capital and a tolerance for early losses, and the energy majors have both. Shell, BP and EDF bought their way in between 2017 and 2025; Appendix B has the deals.27






The EV Charging Industry Is No Longer a Niche


Take stock. Electric vehicles are not coming: they are here, and the mandate and the charging network say they are staying.




Four kinds of player are fighting over the market (Appendix B names the operators). Energy majors: Shell, BP, EDF, TotalEnergies. Automotive OEMs: Tesla, and carmakers including Volkswagen, BMW and Mercedes-Benz through their IONITY joint venture. Technology companies, providing the software platforms that tie everything together. And financial investors backing networks for the long term: Global Infrastructure Partners, part of BlackRock, in IONITY; TPG and Infracapital in Gridserve.28




It is also an industry with real careers. Every new charging hub needs people to plan, build, commission, operate, maintain and improve it. Every CSMS needs product managers, software engineers and data analysts. Every CPO needs operations managers, customer service teams and commercial leads. Every eMSP needs designers, marketers and partnership managers.



	[image: An icon indicating this blurb contains a warning]	
What this means for you




You might join a CPO, an eMSP, an energy company or a technology provider. Wherever you land, understanding the full ecosystem, from the SIM card in a charger to the regulatory framework governing it, is what separates someone who can do a job from someone who can shape the industry. That is what this book is for. The chapters that follow cover the market, the structure of a charging network, the roles that run it, and the data and relationships that hold it together.







Chapter Summary



	
Electric vehicles are not new. Around a third of the cars on America’s roads in 1900 were electric, until cheap petrol and mass-produced combustion cars displaced them.



	
The revival began in the 2000s, driven by improvements in lithium-ion batteries first developed for consumer electronics.



	
The 2020s were the tipping decade: the UK now has 1.86 million fully electric cars on the road, BEV market share reached 23.4% in 2025, and the public charging network passed 88,500 charging devices.



	
The ZEV mandate requires 80% of new car sales to be zero-emission by 2030, a regulatory guarantee of continued growth.



	
Four forces define the e-mobility disruption: Connected, Autonomous, Shared and Electric (CASE).



	
The charging value chain spans site acquisition, grid connection, hardware, software, payment and access, and different companies focus on different stages.



	
Energy majors (Shell, BP, EDF) have entered through major acquisitions, bringing patient capital and long time horizons.



	
EV charging is no longer a niche. It is a large and growing market with careers in technology, operations, commercial and customer-facing roles.
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Chapter 2: The EV Market Landscape




ALLIANCE, n. In international politics, the union of two thieves who have their hands so deeply inserted in each other’s pockets that they cannot separately plunder a third.




Ambrose Bierce, The Devil’s Dictionary (1911)








The EV market is not one market. It is three markets colliding, and to make sense of it you need to know where you sit, who your neighbours are and where the boundaries are blurring.




Picture a wedding where three large families meet for the first time. Goodwill, awkwardness, misunderstandings, and the occasional territorial dispute over who sits where. That is transport, energy and technology right now, except the stakes run to billions of pounds, not seating arrangements.




Three Sectors, One Disruption


Electric vehicles hit three sectors at once (transport, energy and technology), each with its own history, culture and assumptions about how the world works. EV charging sits where they meet.
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Figure 6. Three sectors colliding: EV charging sits where transport, energy and technology meet


The Transport Sector


Transport covers vehicle manufacturers (OEMs, or Original Equipment Manufacturers), dealerships, leasing companies, fleet operators, and the vast aftermarket of parts, maintenance and accessories. For over a century its skills, supply chains and business models have assumed a petrol or diesel engine with thousands of moving parts that need regular servicing.




Electric breaks that assumption. A battery electric drivetrain has a small fraction of the moving parts of a combustion engine and gearbox. No oil changes, no timing belts, no exhaust systems, no clutches. Less to service is great for the driver, and hard on the dealerships and independent garages built on servicing revenue.




Meanwhile the car is becoming a software platform. The industry likes to call cars “computers on wheels”. The phrase is overused, but true. Modern EVs take over-the-air updates that improve performance, add features and fix bugs without a workshop visit. The car is a connected device, and that changes charging in ways we will see throughout this book.





The Energy Sector


Energy has its own upheaval: electricity generators, transmission owners (National Grid, SP Transmission and SSEN Transmission in Great Britain), distribution network operators (DNOs such as UK Power Networks, National Grid Electricity Distribution (formerly Western Power Distribution) and SP Energy Networks), and retail energy suppliers.1




The grid was built to move power one way: from large centralised power stations, through high-voltage transmission lines and distribution networks, into homes and businesses. It was emphatically not built to fuel transport. Millions of EVs, each drawing several kilowatts for hours at a time while charging, are an enormous challenge and a vast commercial opportunity.




The challenge is simple. If millions of people come home at 6pm and plug in, the spike could overwhelm local distribution networks. So smart charging (scheduling and modulating sessions around grid conditions) is an operational necessity, not a nice-to-have: since 2022 new home and workplace charge points in Great Britain must come set to charge outside the weekday peaks of 8am to 11am and 4pm to 10pm, unless the owner changes it.2 We cover it in detail later.




The opportunity is as big: a huge new source of demand, and part of it is flexible. A kettle or a television draws power the moment you turn it on. An EV that needs a full battery by 7am can draw its energy at any point overnight. That makes EVs a potential tool for grid balancing: soaking up cheap, abundant renewable energy when the wind blows or the sun shines, and backing off during peaks. Vehicle-to-grid (V2G) goes further, letting vehicles export stored energy back to the grid when demand is high.





The Technology Sector


Technology brings the platforms, APIs and data: CSMS vendors, payment processors, app developers and the mobile networks that connect every charger. Its instincts come from software: ship fast, update over the air, and treat every device as connected. To a technologist, a charge point is an IoT device with a very large power supply.





Where They Meet: EV Charging


Where transport, energy and technology meet, drawing talent and capital from all three, sits EV charging: the charge points, the software that manages them, the payment systems that monetise them, the teams that install them, and the customer service behind the drivers.




The sector has grown fast. ChargeUK’s members alone have committed more than £6 billion of investment by 2030, and it has its own trade bodies, conferences, jargon and recruitment problems.3 If you are reading this, you probably work in it or plan to.




Where do you sit?




Come from transport and you probably think about vehicles, journeys and customer experience. From energy, grid capacity, tariffs and load management. From technology, platforms, APIs and data. The most effective people in EV charging think across all three. Helping you do that is one of this book’s aims.






The Blurring of Boundaries


What makes EV charging fascinating, and complicated, is that these boundaries are dissolving fast.




Shell is both an energy company and a Charge Point Operator. Tesla is both a vehicle manufacturer and a charging network operator. Octopus Energy sells electricity tariffs, home chargers, and public charging access through its Electroverse app. Gridserve develops solar farms, runs its own charging network and has a vehicle leasing business. MFG (Motor Fuel Group), which runs some 1,200 petrol station forecourts, has deployed EV chargers as part of its transition strategy.4




Cross-sector integration is accelerating. Companies are expanding from one sector into the next, through acquisition (Shell buying ubitricity) or organic growth (Octopus building its charging business from scratch). Your competitor today might be your partner tomorrow, and the winners work across the old sector lines.




Who runs which network changes every year, so the operator profiles and the timeline of the 2020s consolidation live in Appendix B. This chapter sticks to what lasts: the segments.





Charging Segments


How long a car stays sets how much power a charger needs, and that one trade decides the economics of every segment below. Each segment has its own users, technology and competition.




Home Charging


Most EV charging happens at home: the government’s 2022 infrastructure strategy, Taking charge, expects the vast majority of drivers to do most of their charging there, overnight.5 A driver with a driveway and a home charger (typically a 7 kW unit costing around £900 installed)6 plugs in on getting home, charges overnight on a cheap tariff, and leaves with a full battery. Convenient, cheap, and no contact with public infrastructure.




The business model is straightforward: sell the hardware, install it, and optionally provide ongoing software services. Pod (formerly Pod Point), Ohme, Hypervolt, Andersen, myenergi and Wallbox are among the best-known home charger brands in the UK.7




Home charging sets the baseline. Drivers who charge at home expect charging to be easy, cheap and reliable, and they measure public charging against that. It does not always compare well.





Workplace Charging


Workplace charging complements home charging. For drivers who park at work all day, an AC charger has the whole working day to deliver its energy. Employers install chargers as a benefit (like cycle-to-work schemes), for their sustainability commitments, or to support company fleet vehicles.




The economics often work: the employer can claim capital allowances on the installation, the electricity is relatively cheap (especially with solar panels on the building), and the chargers help recruit and retain staff. Salary sacrifice schemes, where employees lease an EV through their employer with favourable tax treatment, bring more EVs into the staff car park.8





Destination Charging


Destination charging serves drivers while they do something else: shopping, eating, staying at a hotel, visiting a leisure centre. The charger is an amenity, not the destination. Power is matched to the expected dwell time: Savills puts destination sites such as hotels, retail parks, leisure sites and offices at 7 to 100 kW, for stays of one to eight hours.9




Site hosts’ business models vary. Some see chargers as a footfall driver: “come to our shopping centre, charge your car for free while you shop.” Others charge per kWh and earn revenue from the electricity. Some take a revenue share with a CPO, who installs and operates the chargers for a cut of the charging income.





On-Street and Residential Charging


This serves the roughly 30% of car-owning households in England that have no off-street parking.10 Live in a terraced house in London, Manchester or Edinburgh and you park on the street. A cable trailed across the pavement is a trip hazard and may breach highways law, though some councils now permit cable channels set into the pavement.11




The options include lamppost-integrated chargers (the approach of ubitricity, now owned by Shell), bollard-style units, pop-up chargers that retract into the pavement, and dedicated on-street bays with wall-mounted or post-mounted units. Power is modest (Savills puts urban residential charging below 7 kW, for stays of eight hours or more), enough for an overnight charge.12




It is one of the hardest segments to deploy (planning permissions, pavement excavation, often a new electricity supply) and one of the most important for equitable access to the EV transition.





Rapid Hubs


Rapid hubs are the workhorses of public charging. Usually at retail parks, supermarkets or dedicated charging sites, they offer 50 to 150 kW DC charging that can add 100 miles of range in somewhere between 10 and 45 minutes, depending on the power.13 InstaVolt, Osprey and BP Pulse are strong here.14




Pricing is per kWh: UK rules require the total price at a public charge point to be shown in pence per kWh.15 The economics hinge on utilisation: how many hours a day each charger is in use. A rapid charger idle most of the day loses money. One that is busy for a good part of the day can make a healthy profit.





Ultra-Rapid and Highway Charging


For en-route charging (drivers on motorways or A-roads who need range fast), the chargers are ultra-rapid. Savills counts anything above 150 kW as ultra-rapid, puts en-route hubs at 100 to 450 kW for stays of 30 minutes at most, and notes a significant rise in ultra-rapid installations.16




Gridserve, IONITY, Tesla Supercharger and Fastned compete here.17 Capital costs are high (the grid connection alone for a hub of 8 to 24 bays can cost £250,000 to £1 million, before the chargers), but so is the revenue potential at premium, high-throughput locations.18





Fleet and Depot Charging


Commercial fleet operators (delivery companies, bus operators, logistics firms, emergency services) need guaranteed availability, managed charging schedules to minimise energy costs and grid impact, and integration with fleet management systems. Depot charging mixes slower overnight charging with high-power top-ups, and electric buses and trucks need the most power.





Heavy-Duty and Megawatt Charging (up to 3,750 kW)


The frontier. The Megawatt Charging System (MCS) is built for heavy-duty trucks and buses and is specified up to 1,250 V and 3,000 A, or 3,750 kW. At that power, a long-haul electric truck could charge during the 45-minute break a driver must take after four and a half hours at the wheel. The technology is still early, but it is the future of heavy-duty electrification. CharIN, the industry association, has driven the MCS specification, which the IEC has now published as IEC TS 63379.19






The UK Market in Numbers


The numbers that define the UK market as of early 2026:20





	
87,796 public charging devices at the end of 2025, holding 116,052 chargers (EVSEs), each able to charge one car at a time



	
18,077 rapid or ultra-rapid devices (50 kW and above) by the end of January 2026



	
1.86 million fully electric cars on UK roads at the end of January 2026



	
2.86 million+ plug-in cars, including plug-in hybrids



	
23.4% BEV market share for full year 2025



	
473,348 new BEVs registered in 2025



	
14,316 new charging devices added in 2025 alone, a 19.5% increase in one year



	
~5.4% of all cars on UK roads are now fully electric








Growth continues, though more slowly than the mandate asks. SMMT’s spring 2026 outlook expected battery electric cars to take 26.8% of new sales in 2026 and 32% in 2027, short of the mandate targets of 33% and 38%.21 Every one of those cars will need to charge, and that infrastructure is the subject of this book.




Putting it in perspective




At the end of 2020 the UK had about 20,000 public charging devices and about 206,000 fully electric cars: roughly one device for every 10 cars. By early 2026, with about 88,000 devices and 1.86 million fully electric cars, it was roughly one for every 21.22 The network is growing, but the fleet is growing faster. That gap, and the industry’s race to close it, is one of the central tensions in EV charging.





Chapter Summary



	
The EV market sits where three sectors meet (transport, energy and technology), with EV charging where they meet, and the boundaries are blurring fast.



	
The operators, and the consolidation since 2017 that shaped them, are in Appendix B, because that list changes fast.



	
How long a car stays sets the power a charger needs, and with it each segment’s economics. Segments run from the home charger on the driveway to megawatt charging of up to 3,750 kW for heavy trucks.



	
By early 2026 the UK had about 88,000 public charging devices (116,052 chargers) and 1.86 million fully electric cars, with the network growing about 19.5% a year.



	
Know your segment, your competitors and your partners.
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