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From ideation to commercialization

"To go before," "first" or "original." This is the Latin meaning of the world’s first 
mass produced petrol-electric hybrid vehicle, the Prius. Seldom has a product 
been so aptly named and prescient of the industry transformation to follow.

Interest in electric vehicles was reignited 
with the launch of the Prius in 1997. That year, 
Toyota became the first auto maker "to go 
before" with the world’s first mass produced 
and affordable petrol-electric hybrid vehicle.1 

First invented in the 1800s, electric vehicles 
were in fact briefly popular in late 1890s 
and early twentieth century.2 Ferdinand 
Porsche, founder of the eponymous sportscar 
company, created the first ever electric 
hybrid car.3 Thomas Edison and Henry 
Ford were even rumored to be partnering 
to bring electric vehicles to market.4  

Despite its early popularity, there were 
shortcomings in early electric vehicles. 
Electricity was still not widely available 
outside of cities, making it more appropriate 
for city use. Batteries were also seen as the 
hurdle to overcome and inventors such 
as Edison worked to build better, more 
efficient electric vehicle batteries. 

Then, cheap oil and Ford’s affordable,  
mass produced, gasoline powered vehicle, 
the Model T, arrived. By 1912, The Model 
T cost $650 USD, while an electric car 
was almost triple the price at $1,750. It 
spelled the beginning of the end for early 
twentieth century electric automobiles.5 

"Electricity is the thing. There are no whirring 
and grinding gears with their numerous levers 
to confuse. There is not that almost terrifying 
uncertain throb and whirr of the powerful 
combustion engine... no dangerous and  
evil-smelling gasoline and no noise."

Thomas Edison



*   The Web of Science was searched for documents that contained the phrase ‘electric car’ in their titles, abstracts or 
keywords. The search results were reduced to documents identified by the journal as articles and reviews, collectively 
referred to as papers, which constitute substantive, original academic research.

Between the 1930s and 1990s, 
innovators and consumers showed 
sporadic interest in electric vehicle 
innovation and research. Using the 
Web of Science™, our publisher-
independent global citation database, 
research from the Institute of Scientific 
Information (ISI)™ uncovered the first 
paper published on electric vehicles in 
1918. However, almost three quarters 
(74%) of academic research papers 
on electric vehicles were published 
between 2011 and 2020, and the 
annual number of papers has risen 
exponentially since the mid-1990s*.

There were a few notable launches 
between the 1930s and 1990s as well, 
including GM’s EV1, the world’s 
first mass produced, all electric car. 
However, not until Toyota’s Prius 
did a true game changer arrive. 
According to the company, it was the 
"culmination of a concerted, five-year 
effort by Toyota Motor Corporation 
to develop and bring to market a 
practical, low-emission family vehicle."

In less than a decade after the  
Prius’ launch, another game changer – 
disruptive auto start-up, Tesla – would 
bring us the fully electric vehicle.

For all the interest and environmental 
credentials of electric vehicles, in 
2019, they represented just 2.6% of 
global car sales and 1% of global car 
stock.6 Today, consumer demand is 
fast rising. Spurred by environmental 
concerns, more affordable and 
greater variety of options, electric 
vehicles are forecast to reach 10% 
of global passenger sales by 2025 
and account for over half by 2040.7 

From early innovator Toyota and 
current market leader Tesla to Ford, 
GM, Renault, Volkswagen, Volvo and 
many more, today’s major auto makers 
are investing heavily, pivoting their 
businesses to an electric vehicle reality 
and betting on an electric future.

More than a century ago, Edison 
saw potential in the electrification 
of vehicles. However, the process 
from ideation to mass market 
production took much longer 
than he could have imagined.

2.6%
of global car sales in  
2019 were electric cars

https://clarivate.com/webofsciencegroup/solutions/web-of-science/
https://clarivate.com/webofsciencegroup/solutions/isi-institute-for-scientific-information/
https://clarivate.com/webofsciencegroup/solutions/isi-institute-for-scientific-information/
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Discovering valuable intelligence  
with unified IP analysis and  
research insights

Our data

Trademark research and protection

Empowering trademark professionals worldwide to create, expand and 
protect strong brands, CompuMark™ research solutions allow brand 
decisions to be made with certainty, powered by unmatched global 
content, innovative tools, industry leading expertise and service.

Patent intelligence

Mitigating risks and staying ahead of competitors requires reliable patent 
intelligence. Enabling you to monitor global and regional technology 
trends and competitive landscapes, Clarivate patent intelligence solutions 
help you to make confident investments, inform FTO opinions, prosecute 
patents, monetize and license assets and support litigation activities. 

Litigation data and solutions

Providing unique global litigation and prosecution information on 
over seven million cases involving trademarks, patents, copyright, 
designs, domain names and unfair competition, Darts-ip data 
allows IP professionals to gain unparalleled insight to IP rights, 
companies, jurisdictions, legal topics and market trends.



Domain data and solutions

Managing a global domain portfolio is a complex process. Inadequate 
domain coverage and misunderstandings about regulations can 
lead to missed opportunities, erosion in customer trust and costly, 
unplanned acquisitions. MarkMonitor™ domain management solutions 
help prevent brand abuse, while maximizing domain ROI.

Academic and government solutions

Delivering your library with best-in-class publication and citation data for 
confident discovery, access and assessment, the Web of Science is the 
world’s most trusted publisher-independent global citation database. 

No one could have predicted that the 
market capitalization of an electric car 
company founded less than two decades 
ago would be greater than the nine 
biggest auto car makers combined.8 

Innovation in electric vehicles is  
advancing fast and the competitive 
landscape is constantly changing. In order 
to thrive in this dynamic environment, 
businesses must be armed with the right 
information and intelligence, quickly and 
easily, to drive decision making. This is at 
the heart of what we do at Clarivate.

By unleashing the power of unified IP  
and augmenting it with a view of academic 
research, we unearth hidden insights of the 
global electric vehicles industry, uncover 
the potential of electric vehicle (EV) related 
technologies and discover opportunities. 
We do this by combining deep IP data and 
domain expertise, artificial intelligence and 
analytics with enriched insights from the 
Institute for Scientific Information (ISI):

• CompuMark™ trademark data  
and solutions,

• Derwent™ patent intelligence solutions,

• Darts-ip™ global IP case data  
and analytics,

• MarkMonitor™ domain management 
solutions, and

• Web of Science™ academic and 
government solutions. 

https://clarivate.com/compumark/
https://clarivate.com/derwent
https://clarivate.com/darts-ip
https://www.markmonitor.com/
https://clarivate.com/webofsciencegroup/solutions/web-of-science/
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Know your EV acronyms

BEV: Battery powered, fully electric vehicle

HEV: Hybrid electric vehicle. It combines an internal  
combustion engine (ICE) system with an electric  
propulsion system.

PHEV: Plug-in hybrid electric vehicle. A PHEV runs on  
all-electric power, switching to petrol or diesel when  
the battery is depleted. Compared to a standard hybrid,  
it may be plugged into a charging station to recharge.

FCEV: Fuel cell electric vehicle. A hydrogen powered  
fuel cell produces electricity to power an electric motor.

EV: Electric vehicle. In this report, EVs encompass 
BEVs, HEVs, PHEVs and FCEVs.
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Tracing electric vehicles’  
innovation arc

The late 1990s heralded the gathering of 
pace in electric vehicles’ (EVs) innovation. 
The first significant breakthrough was 
the Prius’ Toyota Hybrid System that fit 
within a regular-size engine bay and its 
powerful nickel-metal hydride battery.9 

The volume of EV innovation steadily 
increased in the new millennium. In 
2008, our data showed that EV inventive 
activity passed its first innovation evolution 
inflexion point – where ideation shifts 
from early exploration of a technical field, 
to readying for greater production and 
commercialization (see Figure 1).

2008 also stands out as the year that 
Elon Musk took over the reins as CEO at 
Tesla and the company delivered its first 
production battery electric vehicle.

The inflexion point in 2008 was followed by 
a major milestone in EV innovation. A switch 
from hybrid electric to higher intensity around 
battery electric vehicles (BEVs) in 2013. BEV 
is now the primary area of inventive activity.

Activity in PHEVs is showing an uptick, 
though much lower when compared to BEVs 
and HEVs. This is possibly because PHEV 
technology is partially the deployment of 
existing technology to new car models.
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Investigating the composition 
of inventive activity using the 
Derwent Strength Index™, our 
technology dynamics model of 
strength assessment versus age, 
reveals hidden insights. We can 
map the current deployment and 
technology maturity status of the 
different features and technology 
foundations specific to EVs.

All EVs, whether they are BEVs, 
HEVs or PHEVs, rely on foundational 
technology platforms: the battery, 
the traction motor, the connection 

between the motor and the wheels 
and in particular, for hybrid systems, 
the interconnection of the traditional 
internal combustion engine (ICE) 
and the electric drive motor.

Technologies that have seen later 
development and are now common 
in commercialization include internal 
combustion technology specific 
to hybrid and PHEV vehicles, 
supercapacitor technology as an 
alternative to electrochemical batteries 
and technologies surrounding energy 
harvesting. Energy harvesting is 

typically from harnessing the kinetic 
energy of a car’s braking system if 
it is a BEV or from ICE components 
such as turbochargers for HEVs.

The lower right quadrant (see Figure 
2) shows less mature technologies with 
low levels of invention strength and 
therefore, more speculative in nature, 
namely charging and vehicle interiors.

While there have been interesting 
developments in vehicle interiors 
in recent years, with a greater focus 
on bigger and electronic displays, 
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and a wider range of upholstery, it is EV 
market leader, Tesla, that has delivered 
the most eye-catching innovation. Tesla’s 
Model 3 is the first to dispense with the 
traditional dashboard, replacing it with 
a central touch screen, for a minimalist 
and technology-centric interior.10 It is no 
wonder that Tesla is considered by many 
as the Apple of the automotive industry.

Charging of EVs is of particular importance. 
While it varies from region to region, there 
is an overall lack of usable infrastructure, 
particularly for fast charging. This is a barrier 
to wider and faster EV commercialization, 
as consumers are concerned about range 
limitations. Most EVs today are yet to match 
the range of petroleum-fueled cars.

In a recent survey of consumers in the 
United States, respondents indicated that 
the key barriers to purchasing EVs are 

EVs’ current vehicle range and inadequate 
charging infrastructure.11 Our data shows 
that the growth in focus on cost and the 
breakout focus on safety-related issues speak 
strongly to the roll-out of current EVs. The 
lack of focus in inventive activity to reduce 
EVs’ charging time and improving battery 
capacity is concerning. Overcoming the 
unsolved twin issues of vehicle charge 
time and battery capacity are key to 
accelerating mass market adoption of EVs.

This could be set to change. Volkswagen  
is investing heavily in QuantumScape  
to develop solid-state batteries that will  
deliver faster charging and longer vehicle 
ranges.12 Ford announced a $185 million 
investment into a new battery lab as it  
seeks to produce its own electric vehicle 
batteries.13 Through their joint venture,  
GM and LG Chem are investing over  
$2 billion in a second EV battery factory.14 
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Source: CompuMark** 

Figure 4: USPTO and EUIPO trademark applications, 1992 to 2020

USPTO trademark applications

EUIPO trademark applications

**  Although EVs and EV charging systems started to be commercially available in the early 1990s, it took over ten years before there was significant trademark 
activity at the USPTO or EUIPO for EVs and a further ten years for charging systems. Some EV makers continue to file for trademarks covering "cars/
vehicles/automotives" without including the word "electric" because it gives them wider protection for their mark. Our trademark tracking of the term is 
likely to be an under-estimate.
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Governments are also dedicating  
resources and funds into battery innovation. 
For example, the European Commission 
launched a €2.9 billion fund to support  
battery research and manufacturing.15 

Our CompuMark trademark data  
reinforces the unsolved state of charging 
technology. Trademark applications at the 

major IP offices, including the United States 
Patent and Trademark Office (USPTO)  
and European Union Intellectual Property 
Office (EUIPO) showed that applications 
covering chargers and charging station 
services for EVs have only started taking  
off since 2017.

Electric vehicles

Electric vehicles

Chargers for electric vehicles

Chargers for electric vehicles
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Despite being in the early stages of innovation, 
there are exciting developments on both 
the vehicle and infrastructure fronts. For 
instance, wireless charging is already available 
with some brands such as Nissan Leaf. In 
November 2019, an EV charging company 
created pop-up pavement chargers that can 
be activated with a smartphone app and 
retracts into the ground when not in use. 
Pennsylvania State University scientists have 
developed a lithium-ion battery that can fast 
charge an EV in 10 minutes for a 200 to 300 
mile range. Sweden recently trialed electrified 
roads that enable charging on the go.16 

Meanwhile, governments around the 
world are taking action. As part of the 
United Kingdom’s plan to build out an EV 
infrastructure network, the government 
has offered £20 million funding to local 
authorities to increase the number of EV 
charge points in towns and cities across 
the country.17 Japan continues to invest in 
expanding its EV infrastructure and has more 
EV charging stations (40,000) than petrol 
stations (35,000) today.18  The European 
Union’s Humble Lamppost project aims 
to retrofit 10 million existing lamp-posts to 
include EV and eBike charge points.19 

Wireless charging is 
already available with 
some brands such as 
Nissan Leaf.
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Role of government  
and geographic trends

Governments, businesses and society realize the need for urgent action to combat climate 
change. With transportation (all modes) accounting for 21% of global carbon dioxide emissions 
and almost half (45%) of this coming from passenger vehicles,  sustainable transportation  
is key to fighting climate change.20 Around the world, polices have been introduced to reduce 
greenhouse gas emissions, with accelerating sustainable transportation a core tenet.  
We look at four key markets and specifically, their government’s respective policies  
that are encouraging EV adoption.

Japan

• The Japanese government announced last December  
that sales of gasoline-only cars will be banned by 2035.21 

• Tokyo set a more ambitious target – 50% of all new cars 
sold by 2030 must be hybrid or electric vehicles.22 

• Hybrids remain an important technology and focus.

• The government introduced the sandbox framework in 2018, 
aimed at supporting the development of innovative technologies 
and business models. Areas covered include transportation.23

Mainland China

• Second largest market globally for EVs (excluding two/three  
wheeled vehicles).24 

• The Mainland Chinese government extended subsidies  
for new EVs, except FCEVs until 2022. Subsidies are limited  
to 2 million new energy vehicles (NEVs) per year from 2020 to  
2022. Introduction of a vehicle price limit for passenger NEVs  
of CNY300,000 including tax.

• Four-year pilot program focused on research and development  
(R&D) and application demonstrations of FCEVs to be launched  
in select cities.25 
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United States

• The proposed $2 trillion green infrastructure and energy 
plan includes $174 billion investment in the EV market.

• The EV investment includes consumers rebates and tax  
incentives for purchases of American-made EVs. Grant and 
incentive programs to build 500,000 charging stations across the 
country by 2030 will be set up. There are also plans to gradually 
replace diesel transit vehicles and electrify yellow school buses.26 

• President Biden recently called for the U.S. to ramp up  
EV production.27 

Germany

• €3.5 billion investment by the German government  
to expand EV charging stations to 50,000 by 2022.

• The government and car industry will also increase 
joint subsidies for EV purchases.28 

• The government has ear-marked €2 billion for the auto sector, 
aimed at transforming production lines and accelerating the 
production of more environmentally friendly engines.

• EV subsidies extended to 2025.29 

• Vehicle tax for fully electric cars to be scrapped by the  
end of 2030.30 

Tracking geographic innovation trends has two facets. Where the ideas are being produced 
and where they are protected as intellectual property assets. The first is tied to the R&D centers 
of major innovators, primarily Japan, Mainland China, South Korea, Germany and the United 
States. Filing locations speak to where EV car sales will mostly take place and show the influx  
of Japanese and European protection in the United States, Europe and Mainland China.
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Figure 5: EV vehicle innovation by geography, 2000 to 2018
Geographic source (by inventor residence/country or region of first filing where residency information 
unavailable) and patent protection location. Includes trend analysis 2000-2018 for top 14 locations. 

Source: DWPI

Turning to the Web of Science,  
we found that the principal countries 
involved in the publication of EV-
related papers are similar to the  
leading geographic centers of 
innovation identified in Figure 5. 
Mainland China’s prominence is 
unsurprising, given the country’s 

expanding influence in the overall 
output of influential researchers 
globally, as revealed in our Highly 
Cited Researchers™ 2020 report.

As patent applications rise, driving a 
corresponding increase in the market 
value for certain technologies, there is 

a similar impact on litigation.  
Our Darts-ip IP case data reveals  
this trend when it comes to EV 
litigation, with a pronounced rise  
in the number of cases filed from  
2014 to 2016 (see Figure 6). 

Filed here From here

https://recognition.webofscience.com/awards/highly-cited/2020/
https://recognition.webofscience.com/awards/highly-cited/2020/
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Most EV litigation is taking place in  
Europe, Mainland China and Japan,  
although with very different landscapes. 
Due to the relatively small size of the current 
EV market, infringement filings are low in 
Europe and Japan, with validity challenges 
comprising most of the litigation. This 
suggests that the main players in the field see 
EV patent applications as tangible threats to 
the potential growth of this market and the 
revenue it will generate. It also reveals a strong 
monitoring activity for EV technologies in 
these markets. Mainland China, on the other 

hand, has a high number of infringement 
filings concerning EVs, although most of  
these relate to technologies related to two-
wheeled vehicles.

This contrasts with litigation concerning 
traditional automotive technologies, which 
historically have taken place mostly in the 
United States and Europe, with little activity  
in Japan and Mainland China. The rise of non-
practicing entities with automotive oriented 
portfolios may also be taken as a healthy 
indicator of a profitable innovation industry.
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Expanding EV ecosystem

We broke up the top 75 entities in the 
EV innovation landscape into type – car 
manufacturers, companies involved in the 
automotive component supply chain and 
more generalist companies (not specialist 
automotive suppliers, but suppliers to the 
automotive industry) that develop multi-
platform technologies.

Within the car manufacturers, there is a  
strong outlier in Toyota, which has a very  
large portfolio (almost 10% of EVs) and is 
heavily focused on hybrid electric vehicle 
(75% of activity).

Mainland Chinese automotive companies  
are active, but notably filing more locally  
in patent protection.

High average invention strength portfolios, 
meaning those with the best combination of 
downstream research influence, validity, cross-
disciplinarity and internal spend on protection 
levels, come from Ford, General Motors and 
Tata Motors (owners of Jaguar Land Rover).

Tesla has a relatively small portfolio, reflecting 
its IP stance as an open-source provider of 
technology. However, its smaller portfolio 
has the highest level of downstream research 
influence of car companies in the Top 75.
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Driving towards a digital future

Competition in the EV space is heating up. 
Branding plays an important role as auto 
manufacturers compete for market share 
in the fast-growing EV sector. Pandemic 
has led to a fall in visits to car dealerships, 
with prospective buyers turning to virtual 
walkthroughs and tours, and test drives 
with their car of choice being delivered to 
their homes. With more of the car purchase 
process carried out online, having digital 
capabilities will be of increasing importance, 
to car manufacturers, dealerships and 
auto retailers. Furthermore, the increasing 
interconnectedness of devices, often called 
the 'internet of things', or IoT, has led to 
greater security concerns. These concerns 
are amplified when the connected devices 
contain human beings traveling at high speed 
or take the form of EV charging stations that 
are making up an increasingly important part 
of a jurisdiction’s power grid. 

Our recent Top 100 Best Protected Global 
Brands 2021 report revealed that half of all 
brand owners featured own at least one 
.brand gTLD (generic top-level domain), 
reflecting the importance of the "right of the 
dot" in a modern brand’s online strategy and 
ability to control its cybersecurity posture.*** 
In comparison, of the 12 brands in the 
automotive industry in our report, 

10 have their own .brand TLD (top-level 
domain). This is especially noteworthy 
because owning a .brand TLD was not a 
factor for inclusion in our report, suggesting 
that well-protected brands – especially in 
the automotive industry – tend to be on the 
leading edge of security, brand protection 
and digital commercialization.  

Of the 12 automotive 
brands in our Top 100  
Best Protected Global 
Brands 2021 report,  
10 have their own .brand 
TLD (top-level domain).

*** ICANN CZDS March 30, 2021.

https://clarivate.com/compumark/campaigns/top-100-best-protected-global-brands-2021/
https://clarivate.com/compumark/campaigns/top-100-best-protected-global-brands-2021/
https://czds.icann.org/home 
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Interestingly, there is a lack of common 
"left of the dot" strings across these 
.brand TLDs, indicating that each auto 
manufacturer is deploying a unique 
.brand strategy and reflecting the 
various options available to .brand  
TLD owners. 

That said, several German city names 
have numerous registrations to the 
"left of the dot," reflecting both the 
significant number of German auto 
manufacturers, and the proportionately 
high number of German .brand 
TLDs. In fact, the jurisdictions where 
we see the most EV innovation are 
home to eight of the 10 automobile 
manufacturers on our Top 100 Best 
Protected Global Brands 2021 list: 
Germany, Japan and the United States. 
Since it has not been possible to apply 
for new gTLDs since 2012, we expect 
that many more brands from Mainland 
China will apply for a .brand TLD when 
the next application window opens, 
potentially as early as 2023. 

Every automotive brand in our  
Top 100 Best Protected Global 
Brands 2021 report has more  
coverage in auto TLDs for example, 

.auto and .car than it does in green 
TLDs such as .green and .eco. There is 
still some way to go before the growing 
focus on sustainability filters through to 
auto companies’ domain strategies in 
green TLDs.

In our open, unrestricted TLD analysis, 
Tesla is the vehicle brand with the 
highest number of exact-match domain 
registrations across all open automotive 
TLDs (10 total registrations). This is 
significant since there are only 14 such 
TLDs, meaning that the Tesla mark 
is registered in 71% of these TLDs. 
The Tesla mark is included in domain 
registrations in 36 further domains for 
example teslataxi.cab, within this set 
of TLDs, totalling forty-five domains 
containing this mark. This broad 
coverage in the domain space starkly 
contrasts Tesla’s more open-source 
attitude towards other IP assets. 
However, this thorough approach  
may be smart, if not necessary, for  
a company with a comparatively  
light dealership footprint and zero 
marketing budget.31 

71%
exact match  
domain registrations  
for Tesla across all  
open automotive TLDs

https://clarivate.com/compumark/campaigns/top-100-best-protected-global-brands-2021/
https://clarivate.com/compumark/campaigns/top-100-best-protected-global-brands-2021/
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Advancing sustainable  
transportation

Developments in the automotive 
industry continue to gather pace. From 
battery charging innovations to artificial 
intelligence for driverless cars and solar 
powered electric vehicles, there is no 
shortage of  exciting innovations.

There is no shortage of competition either. 
The industry has attracted the  interest of 
technology companies including Apple  
and Foxconn looking to launch their own EVs. 
A plethora of start-ups such as Microlino, Nobe 
Car and Electrameccanica, are disrupting the 
industry with small form factor three-wheeled 
electric vehicles. The industry, societal and 
governmental pivot to electric vehicles 
continues as the world accelerates towards  
sustainable transportation. 

Sustainability has become a strategic 
imperative for companies, both big  
and small. We provide them with solutions 
that drive meaningful and impactful  
progress towards solving some of  
the world’s most complex problems.

As time-to-market pressures and  
budget constraints intensify, IP, and  
indeed integrated data, will play a pivotal 
role in business and innovation strategies. 
We are committed to empowering 
businesses globally with our comprehensive 
range of curated, connected IP solutions, 
complemented with enriched research 
data, that deliver actionable insights so that 
they can succeed, innovate and improve 
our world today and in the future. 

Looking for market insights as demonstrated  
in this analysis?

Contact us today:
discover.clarivate.com/ContactUs_accelerate_innovation

https://clarivate.com/sustainability-at-clarivate/
https://clarivate.com/sustainability-at-clarivate/
http://discover.clarivate.com/ContactUs_accelerate_innovation
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