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Within the Green Deal’s ‘Accelerating the shift to sustainable and smart mobility’, vehicles 

with alternative propulsion systems will play a significant role, as the transport sector is 

responsible for one-fifth of the European Union’s CO2 emissions. Therefore, more and more 

governments are supporting the purchase and production of electric vehicles, as it can be one 

of the main tools for locally reducing fossil fuel consumption as well as reducing CO2 

emissions. The analysis highlights that the three most important vehicle-producing countries 

(based on 2019 OICA data) from the European Union are Germany, France, and Spain. The 

development trajectory of these countries in the field of electromobility is presented using 

descriptive statistics. Sustainable development goals can be achieved by creating an 

innovative environment and overcoming barriers to innovation, which can be indicated, for 

example, by the number of patents in a given country. Therefore, a long-term time series based 

on patents related to electric vehicles will be explored using the database of the European 

Patent Office. The study describes the vehicle manufacturers with the most patents, and the 

main patent areas in the three countries analysed. 
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1. Introduction 

This study focuses on the European vehicle manufacturers with the most patents in 

select countries, and their main patents that have relevance in the development of 

electric vehicles. As part of this study, we analyse the electric car market in Germany, 

France and, Spain, as well as relevant information about these three countries and their 

automotive market. These countries were selected since they are the main car 

manufacturers in the European Union, based on the database of the International 

Organization of Motor Vehicle Manufacturers (OICA) in 2019 (OICA 2019). We also 

summarize the tendencies and the factors that influence the proliferation of electric cars. 

Finally, we analyse the patent applications of the given countries as an indicator of the 

progress and the commitment of car manufacturers towards electric vehicles.  

2. Background information 

This section introduces the main strategy of the European Union to address climate 

change. That action could influence the decision-makers all over the EU including 

Germany, France, and Spain. The second part of this section describes the main 

characteristics of the electric car market in the countries analysed. 
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2.1. European Green Deal 

Climate change and environmental degradation are a real threat to Europe and the world. 

To meet these challenges, the European Union has developed a new growth strategy 

that will transform it into a modern, resource-efficient, environmentally friendly, and 

competitive economy. The goal is to have zero greenhouse gas emissions in the EU by 

all industrial production processes, as well as vehicles involved in all forms of 

transportation, by 2050. 

The European Green Offer is a plan to make the European Union economy based 

on a sustainable business model with a focus on zero CO2 emissions (see Figure 1). The 

way to bring about these changes is to solve climate and environmental challenges and 

to make the transition fair and economically accessible to consumers. The operational 

benefit of the European Green Deal is to promote resource efficiency through the 

transition to a clean, circular economy and the restoration of biodiversity, and the 

reduction of pollution and waste, throughout the entire life-cycle of products. The plan 

outlines the investments required to achieve a successful transition as well as the 

available funding instruments. It explains how to ensure realism and an all-encompassing 

transition phase. The European Union aims to be climate-neutral by 2050. 

To achieve this goal, there is a need for all sectors of the European Union 

economy, including the development and introduction of environmentally friendly 

technologies, support for industrial innovation, and the introduction of private and 

public transport in cleaner, cheaper and healthier forms, to decarbonize the energy 

sector. The European Union provides financial support and technical assistance to help 

those affected by the transition to a green economy (European Commission 2021). 

However, all electric vehicle patents may not be supportive of the sustainability 

portion of the EU Green New Deal, since the entire life-cycle of electric vehicles and 

their components must be taken into consideration. For example, advances in battery 

technology may not necessarily address the issue of how to recycle dead batteries with 

minimal impact on the environment.  

The European Commission has 10 key areas for action and 82 start-up 

decisions to make the vision a reality. The sustainability of transport depends on 

increasing the number of zero-emission vehicles, ships and aircraft, renewable and 

low-carbon fuels, and related infrastructure. To this end, the goal is to install 3 million 

public electric charging stations by 2030 (European Commission 2020). 

Electric vehicles are important to European industry for many reasons. They 

will bring new market opportunities and new jobs. At the same time, they would 

provide better energy efficiency and reduce greenhouse gas emissions. The 

development of an electric vehicle industry requires considerable investments in 

research, technology, and development support for the reaction of new markets and 

new business models but also changes in the mobility behaviour of both individual 

people and the society as a whole (European Parliament 2010). 
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Figure 1 European Green Deal Goals 

 

Source: European Commission (2019) 

In addition, the advancement of electric cars could have a major impact on the already 

transforming automotive industry. An example is Tesla, which uses non-traditional 

sales and marketing methods (see Thomas–Maine 2019, Falát–Holubcík 2017). At the 

same time, the automotive industry is a significant player in terms of economies, as it is 

a major exporter, contributor to GDP, and employer. Thus, the welfare of the analysed 

countries can be strongly influenced by the competitiveness of the automotive industry. 

An additional statistical argument also supports the analysis of the automotive industry, 

as there could be a correlation between living standards and the number of cars 

(Fleischer 2011, Szalavetz 2013). On the other hand, vehicles, like passenger cars, have 

increased individual mobility, thus giving people more freedom, and reshaping 

environmental and social attitudes. 

2.1. The electric car market in Germany, France, and Spain 

Our study summarizes the main information about the German, French and Spanish car 

markets. Based on the database of the International Organization of Motor Vehicle 

Manufacturers (OICA), passenger car production decreased in Germany, France, and 

Spain in 2020 compared to the previous year. One of the reasons was the spread of 

Covid-19, which caused a considerable challenge for the automotive manufacturers. 

The average pandemic-related shut down duration was 30 working days in 

Germany, and 34 working days in France and Spain during March, April, and May 

2020 (ACEA 2020a). 

The estimated loss in production was the highest in Germany within the 

European Union (616,591 vehicles). It affected 568,518 employees there (ACEA 
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2020a). Compared to the number of employees in the German automobile industry in 

2020, the effects of the pandemic could influence about 70% of the employment 

(calculated based on the Statista.com database). It is possible that its total effects could 

be higher because the number of employees in the industry decreased by about 3% in 

Germany (Statista 2021). 

It is an interesting fact that electric car manufacturing in Germany was able to 

continue its growth trajectory despite Covid-19. It achieved increasingly higher 

proportion rates within the German production between 2019 and 2020, based on the 

dataset of Verband der Automobilindustrie (VDA 2021). 

The number of total car sales in 2020 also declined in each country that was 

analysed, as shown in Table 1. The most significant decline was in Spain in 2020. This 

is not surprising since the Spanish real GDP per capita value also decreased by the 

largest percent among the three countries. Car sales are sensitive to effects on the 

economy. If a recession or depression were to occur in the economy, the car sales could 

drop dramatically as they did during the 2008 financial crisis (for more information, see 

Grigolon et al. 2016, Sass and Szalavetz 2013, ACEA 2010, and Haugh 2010). Based 

on the research of the Deloitte Insights, a significant proportion of the Spanish (56%), 

French (51%) and the German (40%) consumers said that they intend to keep their 

current vehicle longer than they originally planned (Deloitte Insights 2020) because of 

the uncertainty caused by Covid-19. This could result in causing a similar drop in car 

sales as was experienced in 2008. 

Table 1 Main indicators of the German, French and Spanish automotive industry 

2020 (change compared to 

the previous year) 
GERMANY FRANCE SPAIN 

Passenger car production 
3,515,372 cars  

(–24.6%) 

927,718 cars 

(–44.6%) 

1,800,664 cars 

(–19.9%) 

Passenger car sales 
2,917,678 cars 

(–19.1%) 

1,650,126 cars 

(–25.5%) 

851,213 cars 

(–32.3%) 

Passenger cars in use (2019) 
47,715,977 cars 

(+1.3%) 

32,416,180 cars 

(+1.2%) 

24,558,126 cars 

(+2.0%) 

Passenger cars per 1,000 

inhabitants (2019) 

574 cars 

(+1.2%) 

482 cars 

(+0.8%) 

519 cars 

(+1.2%) 

Real GDP per capita 
34,110 euro 

(–4.9%) 

30,480 euro 

(–8.4%) 

22,350 euro 

(–11.3%) 

Source: Self-created table based on Eurostat (2021a), (2021b), and (2021c); OICA (2021a) 

and (2021b) datasets. 

Table 1 also includes figures on the passenger cars in use and the passenger cars per 

1,000 inhabitants, because the market size also could affect the proliferation of electric 

cars. Both data came from 2019, therefore, they were not influenced by the Covid-19 

pandemic. The indicator relative to population may give a more reliable picture, as it 

also considers the population of the given country. 

But both indicators showed small increases in the three countries. This could be 

a positive effect because it means a potentially significant market for electric cars, and 

it could benefit the well-being of the inhabitants. On the other hand, it was a negative 

consequence, because there are more cars on the road which produce more air and noise 
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pollution and emissions. From Table 1 it could be assumed that the proportion of electric 

cars of new car registrations is the highest in Germany. 

After a general picture of the car industry in Germany, France, and Spain, the 

study visualises the main tendencies of the electric car market within the countries 

analysed. Figure 2 illustrates the proportion of electric cars within all new car 

registrations in the European Union in 2020. Based on the figure we could assume a 

strong connection between the GDP per capita and the penetration of electric cars. 

Among the three countries analysed, Germany (13.5%) had the highest proportion, 

France came next (11.3%), and finally Spain (4.84%) in 2020. 

Figure 2 The proportion of electric cars within new car registrations in EU-27 (%), 

2020 

 

Source: Self-created figure with Datawrapper based on the ACEA (2021) dataset 

The order shown in Figure 2 can also be observed in the growth rate compared to the 

previous year. The number of electric cars rose by nearly 263 percent in Germany, 202 

percent in France, and 136 percent in Spain in 2020, as calculated based on the ACEA 



270 Boglárka Konka – Anita Veres 

dataset (ACEA 2021). That trend was mainly due to government subsidies (for example, 

tax benefits and purchase incentives of electric vehicles). 

Despite the high growth rates, the numbers showed that the proportion of 

electric cars was quite low in 2020, especially since the figures include two categories: 

battery electric vehicles (BEV), and plug-in hybrid electric vehicles (PHEV). The 

operation of the BEV could be locally neutral to the environment (Milev et al. 2021, 

Federal Ministry for the Environment, Nature Conservation and Nuclear Safety 2019, 

Gopal et al. 2018) because it does not contain an internal combustion engine, fuel tank, 

or exhaust pipe. Therefore, an ever-increasing number of governments support the 

purchase of these vehicles. 

On the other hand, the production of electric cars, charging materials (if the 

electric car owners charge it with electricity generated by a thermal power plant) or the 

mining of its raw materials could also increase the emissions and environmental 

pollution. Consequently, the sector needs significant developments to become 

environmentally friendly in the future (Nanaki 2021, Hussain et al. 2020, Kasti 2017). 

Those innovations could cause some spill-over effects to other sectors, such as in the 

production of laptop computers or mobile phones (Mester 2019). 

In the second type of electric vehicle (PHEV), there are internal combustion 

engines as well as electric motors. Hence, it could use only its battery power. However, 

the advantages of internal combustion (like the short charging time) also characterize it, 

so there is no need to change the daily routines of the owners. As Table 2 shows, most 

buyers preferred the cars from the PHEV category in 2020 in the countries analysed: 

their growth rates were higher in the three member countries, and its new car registration 

compared to the previous year was also greater than that of the battery-electric cars in 

Germany and Spain. 

Table 2 Comparison of new Battery Electric Cars, Plug-in Hybrid Cars and Hybrid 

car sales in Germany, France, and Spain in 2020 

2020 (change compared to 2019) GERMANY FRANCE SPAIN 

Battery Electric Cars 
194,474 cars 

(206.3%) 

111,127 cars 

(159.48%) 

17,927 cars 

(78.52%) 

Plug-in Hybrid Cars 
200,469 cars 

(342.07%) 

74,592 cars 

(301.20%) 

23,306 cars 

(213.59%) 

Hybrid cars 
327,395 cars 

(68.85%) 

168,873 cars 

(58.15%) 

137,425 cars 

(26.45%) 

Source: Self-created table based on the (ACEA 2021) dataset 

Table 2 also highlights the leading role of hybrid passenger cars (HEV), but these do 

not fall into the category of electric cars. The HEV category includes vehicles that are 

powered by internal combustion engines (ICE) but have one or more electric motors. 

The electric motor provides extra power, therefore the size of ICE could be smaller than 

the traditional versions (without an electric motor). The main difference between the 

HEV and the PHEV is that the HEV could not be charged by off-board sources. It uses 

regenerative braking and an internal combustion engine to capture energy. In contrast, 

a PHEV could be plugged into off-board sources of electricity to charge its battery. 
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Strong support by the government was an important factor in the demand for 

electric passenger cars in 2020. This connection is a rapidly expanding research topic in 

the literature (O'Neill et al. 2019, Liao et al. 2017). But its effects cannot be determined 

conclusively. For instance, some studies found that the tax reduction could be an 

effective action to influence the proliferation of electric cars (O'Neill et al. 2019, Glerum 

et al. 2014, Hess et al. 2012), however, there are some other factors as well (Endo et al. 

2016, Hess et al. 2012, Zhang et al. 2011). Therefore, the financial incentives could be 

an essential component because of the inherently high price of electric cars, but its 

effectiveness may be significant only above a minimal cost threshold (Sierzchula et al. 

2014, Jenn et al. 2013). 

For example, in Norway, the owners of electric cars gained various benefits in 

2020, such as tax exemption of green cars (for example no weight tax, CO2 tax, or VAT), 

or lower parking fees (Norskelbilforening 2021). Because of the various state actions, 

54 percent of new car sales were purely electric in Norway in contrast with 8 percent of 

petrol-only and 9 percent of diesel-only in 2020 (Klesty 2021). The Norwegian 

decision-makers have been motivated to encourage the purchase of electric cars since 

the 1990s. However, the data show that the penetration of electric cars was a slow 

process. Moreover, Norway has high GDP per capita based partly on its oil and gas 

exports, therefore they are better able to apply for such subsidies and investments than 

less wealthy countries (Heymann 2020). On the other hand, electric cars could be 

climate-friendly in Norway because their main source of electricity is hydropower 

(Heymann 2020). This fact also could increase the demand for those cars in Norway. 

Similar motives are present in Germany, France, and Spain as well. Table 3 

sums up the tax benefits and the purchase incentives of electric cars. In our study, we 

highlight the second option because the tax benefits are not the best alternative to 

motivate the demand for electric vehicles, as stated in the literature (for example Yan 

2018). 

Table 3 Tax benefits and purchase incentives for the electric vehicles in the 

countries analysed in 2020 

2020 GERMANY FRANCE SPAIN 

Tax benefits of 

electric vehicle 

(purchase, owners) 

Temporary VAT 

reduction from 19% 

to 16% (between 1 
July 2020 and 31 

December 2020). 

10‐year exemption 
for BEVs and FCEVs 

registered until the 

end of 2020. 

Regions provide an 
exemption for 

alternatively‐powered 

vehicles. 
- 

Exemption from ‘special tax’ for 

vehicles emitting up to 120g 
CO2/km, and VAT exemption 

for alternative‐powered vehicles 

in the Canary Islands. 
75% reduction for BEVs in 

main cities. 

Purchase 
incentives of 

electric vehicles 

Environmental and 

innovation bonus 

Bonus to purchase car 

or van with ≤20g 

CO2/km. 
Scrappage scheme. 

Incentive scheme 

Source: Self-created table based on the (ACEA 2020b) dataset 
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In contrast to the Hungarian support system, the three countries analysed promote the 

buying of BEVs and PHEVs. Not surprisingly, Germany has the highest government 

assistance for the purchase of electric vehicles. There was no price limit, but two price 

categories existed in 2020. The customers who buy vehicles with an equal or lower net 

list price than €40,000 in Germany can gain a €9,000 bonus if they choose a BEV or 

FCEV5, or a €6,750 bonus for a PHEV. If the car’s net list price is more than €40,000, 

the state aid promised a €7,500 bonus for BEVs, FCEVs, and €5,625 for PHEVs in 2020 

(ACEA 2020b). 

For example, the price of the Volkswagen ID.3 reduced to €23,430 because of 

the bonus by the government. It means that its price became lower than the e-Golf (Mk7 

Golf platform), or the new ICE-powered Mk8 Golf (Ramsey 2020, VolkswagenAG 

2020). Finally, in 2020 the Volkswagen ID.3 was the 4th bestselling electric car in 

Germany, even though it was launched in the summer of 2020 (Best-selling-cars.com 

2020a). That case showed how government policy can influence the demand for electric 

vehicles. 

Financial support is high in Germany, and it is not random. The aim of the 

German Climate Action Programme 2030 is to reduce transport-related emissions by 

40-42 percent by 2030. It means that more electric cars need to be out on the roads. The 

government planned that there will be 7-10 million electric vehicles registered in 

Germany by 2030. Therefore, the number of charging stations will be 1 million in 2030 

(Bundesregierung 2019). 

The French decision makers also determined the price limits. However, in the 

purchase incentives, they did not regulate the type of electric or alternatively-powered 

vehicles. The support was there for the purchase of cars or vans which have a lower 

emission than 20g CO2/km. If the price of the car was lower than €45,000, then the 

households could get €7,000 and the legal persons gain €5,000 in 2020. If the vehicle 

price was between €45,000 and €60,000, the aid for the legal persons was €3,000 for 

the households. In the case of the FCEV, if the price of the car or van is higher than 

€60,000, then the household or the legal persons could receive also €3,000. 

In France, there was a scrappage scheme for the purchase of second-hand or 

new vehicles with ≤50g CO2/km, if the price was lower than €60,000. The household’s 

support was €5,000, and a legal person could get €2,500 in the case of the purchase of 

a car. The state aid was €5,000 for households or legal persons as well if they bought a 

van with the given details (ACEA 2020b).  

To motivate the demand for electric vehicles more, the French policymakers 

signed the Objectif 100,000 Bornes Charter in 2020. The goal of that document is to 

build 100,000 public charging stations with a budget of €100 million much faster than 

previously scheduled, by the end of 2021 instead of 2022 (Union Francaise de 

l’Électricité 2021). 

In Spain, there were no price limits in 2020. The incentive scheme supported 

the private purchases of BEVs with €4,000 – €5,000. It was almost half of German 

bonus. Purchase of PHEVs was rewarded with €1,900 – €2,600. In the case of the vans 

                                                      

 
5 It is the acronym of fuel cell electric vehicles, which are powered by hydrogen. That type of vehicle 

also does not produce tailpipe emission. 
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and trucks, the aid is between €4,400 and €6,000 for private individuals, depending on 

scrapping (ACEA 2020b). The penetration of electric cars is lower in Spain compared 

to France or Germany, and the main fleet of that type of vehicle could be found in 

Madrid and Barcelona. 

The financial incentives were not the only factors that could influence the 

demand for electric cars. The literature indicated other factors as well, such as the 

acceptance of that vehicle type by individuals and companies (Wallis–Lane 2013), the 

infrastructure investments (Sierzchula et al. 2014, Brand 2016), or social norms (Barth 

et al. 2016). The up-to-date information could also affect the decision of the consumers. 

For example, an American study analysed the lack of knowledge with a 

questionnaire that was filled out by 502 people. The conclusion was that the consumer 

did not have enough information about the technical details of the electric cars, their 

maintenance costs, the availability of mechanics and services, their amortisation, or the 

network of the charging points. However, if a consumer had any prior experience with 

the electric car, then there was a higher probability that he/she would have chosen it 

(MacInnis 2020). It shows that car dealers and governments need to inform the potential 

buyers about the electric car because they could enhance the demand for them this way. 

3. Patent overview of the electric car production in Germany, France, and Spain 

Since the aim of the electric vehicle is to be climate-friendly, then the automotive 

industry and the related industries (like the energy sector) need various developments 

and innovations. Consumers prefer long battery life, low prices, quick charging times, 

and good charging infrastructure (Heymann 2020). Therefore, this study examined the 

patents that are linked to electric vehicles to see the innovations in the counties analysed. 

More publications analysed the connection between patent and technology 

development, innovation, or R&D (for example, Baumann et al. 2021, Han et al. 2021, 

Lai et al. 2021, Lee et al. 2021, Ma–Porter 2015, Ma et al. 2014, Teichert–Ernst 1999). 

Our study built on an article that also analysed the patent of the electric car based on the 

“Electric propulsion with power supplied within the vehicle” category of the Espacenet 

(Pilkington et al. 2002). Its main consequence was that the significant patent-owning 

companies in the USA were Toyota, General Electric, and Mitsubishi. 

To analyse the number of patents linked to electric cars, the Espacenet patent 

search database was used. Based on that database the users could search within the 

European Patent Office (EPO) information. In the advanced research, the “electric 

propulsion with power supplied within the vehicle” category was chosen (B60L50). We 

analysed the patent family instead of the publications. The webpage of the EPO defines 

it in the following way: “Set of interrelated patent applications filed in one or more 

countries to protect the same or a similar invention by a common inventor and linked 

by a common priority” (EPO 2021). The results included the classification of the 

International Patent Classification (IPC) and the Cooperative Patent Classification 

(CPC) where the publication date of the family is between 01.01.1988 and 31.12.2020. 

One of the limits of this method was that the patent of electric cars could not be 

distinguished from the other electric vehicles, such as golf carts, electric bicycles, etc. 
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Figure 3 Patent numbers of the B60L50 category in France, Germany, and Spain 

between 1988 and 2020 

 

Source: Self-created figure based on the (Espacenet 2021) dataset 

Figure 3 presents the patent numbers of the “Electric propulsion with power supplied 

within the vehicle” category (Espacenet 2021). The left axis (black) shows the values 

of France and Germany, while the right axis (light gray) shows the values for Spain. As 

the previous section has shown, Germany is the leading automotive producer in Europe, 

consequently, this country owned the most patents in the integration. Based on the 

analysed patent category, Germany competed with Japan, the USA, and Korea. In 2020 

Germany had the most B60L50 patent number globally. This fact shows how strong the 

German automotive industry focuses on the electric vehicle segment. 

The period of the given German patents could be divided into two phases. The 

first phase was between 1988 and 2006 when its values were low. At that time the main 

focus of the industry was on vehicles with internal combustion and diesel engine, 

because their production was more effective and lower cost. 

The second phase started in 2006 and ended in 2020, and it presented a dynamic 

growth in the patent numbers (except 2015 and 2016). One of its reasons could be that 

the German government supported the development of the electric car. The “Nationale 

Strategiekonferenz Elektromobilität” was announced at the end of 2008. It aimed to 

reach 1 million electric vehicles on the German roads by 2020. Next year a €500 million 

programme was started within the national Economic Stimulus Package II to accelerate 

the development and deployment of electric vehicles. That action mainly focused on 

technology and research. 

The German government also founded the lithium-ion battery research 

programme (LIB 2015) with €60 million between 2008 and 2015 (European Parliament 

2010). In 2010 the National Platform Electric Mobility (NPE) was announced, which 

brings together the main actors, that is, the manufacturers, the suppliers, politics, 

academia, the associations, unions, and society. Seven working groups were established 

to support the National Development Plan for Electric Mobility (European Parliament 
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2010). Therefore, the German automotive industry was characterized by a high level of 

interconnection, which could result in competitive advantages. 

The German automotive industry concentrated on the development of electric 

vehicles, because if it could not keep up with its competitors like the USA, Japan, or 

China, then it could lose its lucrative positions on the market. As mentioned in the 

previous section, government incentives also played an important factor in the demand 

for electric vehicles, and more purchases were favourable for the manufacturers as well. 

The German studies also highlight the main role of the state subsidies (for example, in 

Scharf 2020, Klößner–Pfeifer 2015, Böckers et al. 2012, Höpfner et al. 2009). 

The patent numbers analysed in France showed a tendency for a slow increase. 

The French government, like its German counterpart, also promoted the production of 

electric cars. For example, €400 million for R&D was announced on low-carbon 

vehicles between 2008 and 2012. That programme supported the development of 

vehicles as well as the infrastructure for charging. From 2009 a specific working group 

dealt with the installation of a charging network (European Parliament 2010). Because 

of Covid-19, the French President Emmanuel Macron has announced an €8 billion aid 

package to support the car industry. One of its aims is to make France a leading electric 

car manufacturer (RFI 2020). 

The given patent numbers also followed an increasing tendency in Spain, 

however, the values were very low in comparison to France and Germany. The Spanish 

government announced various programs like MOVELE, and made more investments, 

but generally, those actions focused on the charging points and the purchase of electric 

cars (European Parliament 2010). The goal of the Integrated National Energy and 

Climate Plan 2021–2030 following the European Union’s (EU’s) energy and climate 

targets for 2030 is to achieve a fleet of 5 million electric vehicles on the Spanish roads 

with 500,000 chargers in 2030 (Congreso de Los Diputados 2019). 

A common feature in the three countries analysed is the same main CPC 

subgroups, which were the following categories: 

˗ Energy storage systems for electromobility, e.g. batteries (Y02T10/70); 

˗ Electromobility specific charging systems or methods for batteries, ultra-

capacitors, super capacitors or double-layer capacitors (Y02T10/7072); 

˗ Electric energy management in electromobility (Y02T10/72); 

˗ Energy storage using batteries (Y02E60/10); 

˗ Electric machine technologies in electromobility (Y02T10/64). 

Those developing areas are in line with consumer preferences. Based on the 

international survey by Deloitte (2021), German customers usually are concerned about 

the driving range (28%). The time required to charge (13%) was also highlighted after 

the lack of charging infrastructure (22%) and the cost/price premium (16%). The new 

technological improvements could also be good for the manufacturers because they 

could reduce their production costs.  

Based on the database, the main applicants could be also collected from 

Germany, France, and Spain. As expected, most patents are tied to major European car 

manufacturers and their main suppliers. The competition between manufacturers and 

suppliers could stimulate development and productivity. 
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The Volkswagen Group had the most patent applications in Germany until 2020. It 

included Audi, and Porsche manufacturers as well. It is one of the main electric vehicle 

producers in 2020 (Auto-motor-und-sport.de 2020). Herbert Diess, the CEO of the 

Volkswagen Group announced that the company focused on electromobility with €30 

billion in E-Offensive. Consequently, the group plans to launch more than 50 new 

electric vehicles by 2025, and every fourth car in the Group will be clean electric 

(VolkswagenAG 2021). On the other hand, the giga-factory of Tesla in Berlin is 

scheduled to start its production in early 2022. This announcement put great pressure 

on German manufacturers and further motivates them to make improvements. 

Bosch was the main patent owner from the supplier category in Germany. The 

enterprise prepared for electromobility, because it assumed rapid growth in the years 

ahead (Bosch 2018). The data confirmed that assumption. Almost 40 percent of the sales 

revenue came from the electrical powertrain components in 2020 (Bosch 2021a). The 

company has built a great amount of capacity for power electronics, solid-state cells, 

and battery management (Bosch 2021b). 

To see the reaction of the automotive suppliers to electro mobility in Germany 

Strina and Schmidt (2019) analyse 6 firms in South Westphalia. Their results show that 

the impact of electromobility is so far relatively low in the market. However, if the 

growth of e-vehicles continues to accelerate, the sales of companies in the exhaust / 

engine / transmission sector will decrease. An interesting consequence is that those 

companies that will be little affected by electromobility are already preparing for the 

change, mainly seeing opportunities in it, and already delivering for electric cars. But 

those suppliers that will be more affected by electromobility, tend to believe less that 

electric cars will prevail in the next 10 to 20 years, and try to optimize existing products 

for the combustion vehicle (Strina and Schmidt 2019).  

In France, the most patent application is linked to the Renault Group. This is not 

surprising because the leading passenger electric vehicle model by fleet size in the 

European Union was the Renault Zoe, and was ahead of the Tesla Model 3 in 2020 based 

on the dataset of Statista (2021b). Most electric car buyers in France, Spain, and Germany 

too chose the Renault Zoe in 2020 (Best-selling-cars.com 2020b). In the “Renaulution” 

Strategy, the Renault Group (Renault, Dacia, Alpine and Mobilize) planned to launch 7 

electric vehicles from the 14 new models by 2025 (Renaultgroup 2021). 

Valeo was the supplier who had the most patent in France in the period 

analysed. The data has shown that the firm is innovative and tries to find new solutions. 

For example, in the Valeo catalogue in 2020, there were more than 13,000 new products 

and almost 60% of orders were for innovative products. Innovation means high 

investments, so Valeo spends more than €10 billion in technologies to reduce CO2 

emissions (Valeo 2021).  

In the case of Spain, the number of patents is really low. One of the reasons for 

this could be that even though Spain is a major vehicle manufacturer, its factories are 

owned by foreign investors. The main applicants were Charles Rippert and Franz 

Rueegg based on the dataset of Epsacenet. They have 4 patents each. 

An interesting fact is that the list of the 50 biggest R&D inventors among 

companies in 2020 had significant representation from the automotive industry. 

Volkswagen was in 3rd place, Daimler 10th, but Toyota (12th), Ford (14th), BMW 

(17th), Bosch (19th), Nissan (37th), Renault (48th), and Peugeot (50th) also were on the 
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list (Petrov 2021). However, if we consider the most innovative companies in 2020, 

then we could also find the same companies, but their rankings are not as high there. 

For example, Volkswagen ranks 32nd in the most innovative companies. It improved 

six rankings over the previous year. Bosch as a new entrant was the 33rd (Colombus 

2020). Therefore, those companies could move forward, however, they could not gain 

on Tesla, which was in 11th place (Colombus 2020). 

4. Conclusion 

The focus of this study has been to survey the patents in Germany, Spain, and France 

that have potential applications in the development of electric vehicles. The dataset 

showed an increase in new electric car registrations, although its proportion within all 

cars on the road is still rather low. The dynamic rise in demand was affected positively 

by the financial incentives of the governments. In addition to subsidies, other actions 

and tools will be needed to accelerate the spread of electric vehicles, because currently, 

their price is high in comparison to conventional cars. Furthermore, the potential owners 

do not have enough information about the financial benefits such as government 

subsidies and about technical details such as charging times and already available 

charging stations. 

To reach a higher market penetration and climate-friendly characteristics, the 

electric car industry has to improve and innovate. The patent numbers have also been 

analysed in the three countries within the B60L50 category based on the dataset of the 

European Patent Office. The results have shown a dynamic growth in the patent 

numbers between 1988 and 2020. The purchase and production of electric cars were 

subsidized by the Spanish, German and French governments, as part of their climate 

strategy, which is part of “The European Green Deal”, since the European Union is 

committed to reducing CO2 emissions through increasing electric transportation. 

Generally, most patent applications originated from the main automotive 

manufacturers within the countries analysed. The manufacturers are motivated to 

develop their electric vehicle technology, because of the regulations (e.g. CO2 quotas), 

as well as the higher demand inspired by the financial incentives of the governments. 

Nevertheless, the competition and the leading position is also a powerful motivator 

because their main competitor, Tesla, is currently ranked higher in innovation. The 

American company not only uses new technologies but also applies other management 

and marketing tools. 

Further research areas could be the analysis of the electric car market with a 

global, or a European Union perspective. In addition, the strategies of the electric car 

makers and their main suppliers also could be examined. On the other hand, the 

consumer attitude could be analysed with questionnaires to see the acceptance of electric 

cars or the main influencing factors of the demand. To repeat the questionnaire survey 

also could be a research direction, because that shows how the attitude of the people 

changes during a given period.  
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5. Future Work 

Based on the patent information that has been presented in this study, a deeper analysis 

could be carried out that would highlight the main directions of each of the research 

areas presented in the patent survey within this study, in order to show its relevance 

towards the development of electric vehicles.  

Acknowledgements 

The research was carried out with the support provided from the National Research, 

Development and Innovation Office financed by the project no. NKFIH-872 titled 

"Establishment of a National Multidisciplinary Laboratory for Climate Change". 

References 

ACEA (2010): The automobile industry pocket guide 2010. 

https://www.acea.be/uploads/publications/POCKET_GUIDE_2010.pdf. 

Accessed: 02.05.2021. 

ACEA (2020a): The Automobile Industry Pocket Guide, 2020-2021. 

https://www.acea.be/uploads/publications/ACEA_Pocket_Guide_2020-

2021.pdf. Accessed: 07.05.2021. 

ACEA (2020b): Electric vehicles: tax benefits & purchase incentives. 

https://www.acea.be/uploads/publications/Electric_vehicles-

Tax_benefits_purchase_incentives_European_Union_2020.pdf. Accessed: 

01.03.2021. 

ACEA (2021): New passenger car registrations by market in the EU+EFTA. 

https://www.acea.be/uploads/publications/ACEA_progress_report_2020.pdf. 

Accessed: 01.03.2021. 

Auto-motor-und-sport.de (2020): Die weltweit meistverkauften Stromer – Europa 

führt. 

https://www.automotor-und-sport.de/verkehr/elektroauto-verkaufszahlen-

2020-weltweit-europa-top-20/. Accessed: 17.05.2021. 

Barth, M. – Jugert, P. – Fritsche, I. (2016): Still underdetected – Social norms and 

collective efficacy predict the acceptance of electric vehicles in Germany. 

Transportation Research Part F: Traffic Psychology and Behavior, 37, 

February, 64–77. DOI: 10.1016/j.trf.2015.11.011. 

Baumann, M. – Domnik, T. – Haase, M. – Wulf, C. – Emmerich, P. – Rösch, C. – 

Zapp, P. – Naegler, T. – Weil, M. (2021): Comparative patent analysis for the 

identification of global research trends for the case of battery storage, hydrogen 

and bioenergy. Technological Forecasting & Social Change, 165, April, 

120505. DOI: 10.1016/j.techfore.2020.120505.  

Best-selling-cars.com (2020a): 2020 (Full Year) Germany: Best-Selling Electric Cars 

by Brand and Model. 

https://www.best-selling-cars.com/germany/2020-full-year-germany-best-

selling-electric-cars-by-brand-and-model/ Accessed: 17.05.2021. 



Overview of European patents in Germany, France and Spain, with a potential… 279 

 

 

Best-selling-cars.com (2020b): 2020 (Full Year) Germany: Best-Selling Electric Cars 

by Brand and Model.  

https://www.best-selling-cars.com/germany/2020-full-year-germany-best-

selling-electric-cars-by-brand-and-model/ Accessed: 17.05.2021. 

Böckers, V. – Heimeshoff, U. – Müller, A. (2012): Pull-Forward Effects in the 

German Car Scrappage Scheme: A Time Series Approach. DICE Discussion 

Paper. Düsseldorf: DICE. ISBN 9783863040550. 

Bosch (2018): Bosch’s electromobility strategy at a glance.  

https://www.boschpresse.de/pressportal/de/en/boschs-electromobility-

strategy-at-a-glance-147072.html. Access: 07.06.2021. 

Bosch (2021a): 2020 financial statements: business year better than expected.  

https://boschmediaservice.hu/en/press_release/2020_financial_statements_bus

iness_year_better_than_expected-298.html. Access: 07.06.2021. 

Bosch (2021b): Breakthrough for electromobility. https://www.bosch-mobility-

solutions.com/en/mobility 

topics/powertrain-and-electrified-mobility/electromobility/. Access: 

07.06.2021. 

Brand, C. (2016): Beyond “Dieselgate”: implications of unaccounted and future air 

pollutant emissions and energy use for cars in the United Kingdom. Energy 

Policy, 97, October, 1–12. DOI: 10.1016/j.enpol.2016.06.036. 

Bundesregierung (2019): Climate Action Programme 2030. 

https://www.bundesregierung.de/bregen/issues/climate-

action/klimaschutzprogramm-2030-1674080. Access: 14.06.2021. 

Colombus, L. (2020): The most innovative companies of 2020 according to BCG.  

https://www.forbes.com/sites/forbes-personal-shopper/2021/05/14/best-

graduation-gifts/?.&sh=32797d0b2e96 Accessed: 17.05.2021. 

Congreso de Los Diputados (2019): 122/000017 Proposición de Ley sobre Cambio 

Climático y Transición  

Energética. Boletín Oficial de las Cortes Generales. 

https://www.congreso.es/public_oficiales/L13/CONG/BOCG/B/BOCG-13-B-

48-1.PDF. Access: 10.06.2021. 

Deloitte (2021): 2021 Global Automotive Consumer Study. Global focus countries.  

https://www2.deloitte.com/content/dam/Deloitte/de/Documents/consumer-

industrial-products/2021-global-automotive-consumer-study-global-focus-

countries-deloitte.pdf. Accessed: 05.05.2021. 

Deloitte Insights (2020): How the pandemic is changing the future of automotive. 

Restarting the global automotive engine. 

https://www2.deloitte.com/content/dam/Deloitte/nl/Documents/consumer-

business/deloitte-nl-restarting-the-global-automotive-engine.pdf. Accessed: 

02.05.2021. 

Endo, T. – Tsuboyama, Y. – Hara, Y. (2016): Beyond taxation: discourse around 

energy policy in Japan. Energy Policy, 98, November, 412–419. DOI: 

10.1016/j.enpol.2016.08.012. 

EPO (2021): Glossary. https://www.epo.org/service-support/glossary.html#p. 

Accessed: 14.05.2021. 

 



280 Boglárka Konka – Anita Veres 

Espacenet (2021): Results.  

https://worldwide.espacenet.com/patent/search?f=pd%3Ain%3D1988010120

201231&q=cl%20%3D%20%22B60L50%22&queryLang=en%3Ade%3Afr. 

Accessed: 11.05.2021. 

European Commission (2019): Communication from the commission to the European 

Parliament, the 

European Council, the Council, the European Economic and Social Committee and 

the Committee of the Regions, The European Green Deal. 

https://ec.europa.eu/info/sites/default/files/european-green-deal-

communication_en.pdf. Accessed: 02.05.2021. 

European Commission (2020): A fundamental transport transformation: Commission 

presents its plan for green, smart and affordable mobility. 

https://ec.europa.eu/commission/presscorner/detail/en/ip_20_2329. Accessed: 

02.05.2021. 

European Commission (2021): A European Green Deal. Striving to be the first 

climate-neutral continent. 

https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-

deal_en. Accessed: 02.05.2021. 

European Parliament (2010): Challenges for a European market for electric vehicles. 

Brussels: European Parliament. 

Eurostat (2021a): GDP per capita. 

https://ec.europa.eu/eurostat/databrowser/view/sdg_08_10/default/table?lang=

en. Accessed: 07.05.2021. 

Eurostat (2021b): Passenger cars, by type of motor energy. 

https://ec.europa.eu/eurostat/databrowser/view/ROAD_EQS_CARPDA__cust

om_921434/default/table?lang=en. Accessed: 07.05.2021. 

Eurostat (2021c): 

https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=road_eqs_carhab&l

ang=en. Accessed: 07.05.2021. 

Falát, L. – Holubcík, M. (2017): The influence of marketing communication on 

financial situation of the company – a case from automobile industry. Procedia 

Engineering, 192, 148-153. DOI:10.1016/j.proeng.2017.06.026. 

Federal Ministry for the Environment, Nature Conservation and Nuclear Safety 

(2019): How eco-friendly are electric cars? A holistic view. Berlin: Federal 

Ministry for the Environment, Nature Conservation and Nuclear Safety. 

Fleischer, T. (2011): Közlekedés és fenntarthatóság – különös tekintettel az EU 2011-

es közlekedési fehér könyvére. Európai Tükör, 16, 5, 23–38. 

Glerum, A. – Stankovikj, L. – Thémans, M. – Bierlaire, M. (2014): Forecasting the 

demand for electric vehicles: accounting for attitudes and perceptions. 

Transportation Science, 48, 4, 483–499. DOI: 10.1287/trsc.2013.0487. 

Gopal, A. R. – Park, W. Y. – Witt, M. – Phadke, A. (2018): Hybrid- and battery-

electric vehicles offer low cost climate benefits in China. Transportation 

Research Part D: Transport and Environment, 62, July, 362–371. 

Grigolon, L. – Leheyda, N. – Verboven, F. (2016): Scrapping subsidies during the 

financial crisis —Evidence from Europe. International Journal of Industrial 

Organization, 44, January, 41–59. DOI: 10.1016/j.ijindorg.2015.10.004.  

about:blank


Overview of European patents in Germany, France and Spain, with a potential… 281 

 

 

Han, X. – Zhu, D. – Lei, M. – Daim, T. (2021): R&D trend analysis based on patent 

mining: An integrated use of patent applications and invalidation data. 

Technological Forecasting & Social Change, 167, June, 120691. DOI: 

10.1016/j.techfore.2021.120691. 

Haugh, D. – Mourougane, A. – Chatal, O. (2010): The automobile industry in and 

beyond the crisis.  OECD Economics Department Working Papers, No. 745. 

Paris: OECD Publishing. DOI: 10.1787/5kmmp8wg6cmq-en. 

Hess, S. – Fowler, M. – Adler, T. – Bahreinian, A. (2012): A joint model for vehicle 

type and fuel type choice: evidence from a cross-nested logit study. 

Transportation, 39, 3, 593–625. DOI: 10.1007/s11116-011-9366-5. 

Heymann, E. (2020): E-mobility. Remaining a niche phenomenon for now – at least 

without subsidies. Deutsche Bank Research. Frankfurt: Deutsche Bank AG. 

Höpfner, U. (2009): Abwrackprämie und Umwelt—Eine Erste Bilanz. 

http://docplayer.org/40629988Abwrackpraemie-und-umwelt-eine-erste-bi-

lanz.html. Accessed: 13.05.2021. 

Hussain, M. Z. – Anbalagan, R. – Jayabalakrishnan, D. – Naga Muruga, D. B. – 

Prabhahar, M. – Bhaskar, K. – Sendilveland, S. (2020): Charging of car battery 

in electric vehicle by using wind energy. Materials Today: Proceedings, 33, 1, 

1–5. 

Jen, A. – Azevedo, I. L. – Ferreira, P. (2013): The impact of federal incentives on the 

adoption of hybrid electric vehicles in the United States. Energy Econ, 40, 

November, 936–942. DOI: 10.1016/j.eneco.2013.07.025. 

Kasti, N. A. (2017): Ranges of applicability of a solar-battery car with single and 

doublesolar-trailers. Solar Energy, 144, 1, 619-628. 

Klößner, S. – Pfeifer, G. (2015): Synthesizing Cash for Clunkers: Stabilizing the Car 

Market, Hurting the Environment. Beiträge zur Jahrestagung des Vereins für 

Socialpolitik 2015: Ökonomische Entwicklung—Theorie und Politik—

Session: Automobiles and the Environment, No. F13-V1, ZBW. 

Lai, K-K. – Bhatt, P. C. – Kumar, V. – Chen, H-C. – Chang, Y-H. Su, F-P. (2021): 

Identifying the impact of patent family on the patent trajectory: A case of thin 

film solar cells technological trajectories. Journal of Informetrics, 15, 2, 

101143. DOI: 10.1016/j.joi.2021.101143. 

Lee, J. W. – Lee, W. L.-Sohn, S. Y. (2021): Patenting trends in biometric technology 

of the Big Five patent offices. World Patent Information, 65, June, 102040. 

DOI: 10.1016/j.wpi.2021.102040. 

Liao, F. – Molin, E. – van Wee, B. (2017): Consumer preferences for electric vehicles: 

a literature review. Transport Reviews, 37, 3, 252–275. DOI: 

10.1080/01441647.2016.1230794. 

Ma, J. Porter, A. L. (2015): Analyzing patent topical information to identify 

technology pathways and potential opportunities. Scientometrics, 102, 1, 811–

827. DOI:10.1007/s11192-014-1392-6. 

Ma, T. T. – Porter, A. L. – Guo, Y. – Ready, J. – Xu, C. -Gao, L. D. (2014): A 

technology opportunities analysis model: applied to dye-sensitised solar cells 

for China. Technology Analysis & Strategic Management, 26, 1, 87–104. DOI: 

10.1080/09537325.2013.850155. 

about:blank


282 Boglárka Konka – Anita Veres 

MacInnis, B. – Krosnick, J. A. (2020): Climate Insights 2020. Surveying American 

public opinion on climate change and the environment. Washington: Resources 

for the Future Stanford University. 

Mester, Gy. (2019): Elektromos autók újdonságai. Bánki Közlemények, 3, 1, 37–41. 

Milev, G. – Hastings, A. – Al-Habaibeh, A. (2021): The environmental and financial 

implications of expanding the use of electric cars - A case study of Scotland. 

Energy and Built Environment, 2, 2, 204–213. 

Nanaki, E. A. (2021): Climate change mitigation and electric vehicles. In: Evanthia 

A. Nanaki, Electric Vehicles for Smart Cities, Trends, Challenges, and 

Opportunities, Amsterdam: Elsevier. 

Nicholas, M. – Wappelhorst, S. (2021): Spain’s electric vehicle infrastructure 

challenge: How many chargers will be required in 2030. International Council 

on Clean Transportation. Working paper, 2021-03. 

Norskelbilforening (2021): Norwegian EV Policy. Norway is leading the way for a 

transition to zero emission in transport. https://elbil.no/english/norwegian-ev-

policy/. Accessed: 27.04.2021. 

OICA (2019): 2019 Production statistics. https://www.oica.net/category/production-

statistics/2019  statistics/. Accessed: 07.05.2021. 

OICA (2021a): 2020 Production statistics. https://www.oica.net/category/production-

statistics/2020  statistics/. Accessed: 07.05.2021. 

OICA (2021b): Global sales statistics 2019 – 2020. 

https://www.oica.net/category/sales-statistics/.  Accessed: 14.05.2021. 

O'Neill E. – Moore, D. – Kelleher, L. – Brereton, F. (2019): Barriers to electric vehicle 

uptake in Ireland:  Perspectives of car-dealers and policy-makers. Case Studies 

on Transport Policy, 7, 1, 118-127. DOI: 10.1016/j.cstp.2018.12.005 

Petrov, C. (2021): Top R&D Spenders: The biggest investors of 2020. 

Pilkington, A. – Dyerson, R. – Tissier, O. (2002): The electric vehicle: Pantent data 

as indicators of technological development. World Patent Information, 24, 5–

12. 

Ramsey, J. (2020): Volkswagen ID.3 to cost less than the Golf in Germany. 

https://www.autoblog.com/2020/03/15/vw-id-3-cost-less-than-golf-

germany/?guce_referrer=aHR0cHM6Ly93d3cuZ29vZ2xlLmNvbS8&guce_re

ferrer_sig=AQAAANxRp-

jMy1OxCimQn5z0UjZ2BZi0CZrEKgcV2EueL4FLmVx6ldY7_wo6ABFGbl

ZCvyMeT5UQvpA0rUUcCbCsyz5Oa3Crt_CAfwuTe5pSfQMforcz75BiTBY

rWsHI_B201eZFIR1gAMexd0lE1HnvlndQ8j07IUC8csrmnKLSJCAn&gucc

ounter=2 . Accessed:17.05.2021. 

Renaultgroup (2021): Renaulution: All about our strategic plan. 

https://www.renaultgroup.com/en/ourcompany/strategic-plan/. Accessed: 

17.05.2021. 

RFI (2020): Macron unveils 8 billion euro rescue package for Covid-hit car industry. 

https://www.rfi.fr/en/france/20200526-macron-announce-relief-plan-bailout-covid-

hit-car-industry-renault-coronavirus. Access: 10.06.2021. 

Sass, M. – Szalavetz, A. (2013): Crisis and upgrading: The case of the Hungarian 

automotive and electronics sectors. Europe-Asia Studies, 65, 3, 489–507. DOI: 

10.1080/09668136.2013.779463. 

about:blank


Overview of European patents in Germany, France and Spain, with a potential… 283 

 

 

Scharf, M. – Heide, L. – Grahle, A. – Syré, A. M. – Göhlich, D. (2020): Environmental 

impact of subsidy concepts for stimulating car sales in Germany. Sustainability, 

12, 23, 10037. DOI: 10.3390/su122310037. 

Sierzchula, W. – Bakker, S. – Maat, K. – van Wee, B. (2014): The influence of 

financial incentives and other socio-economic factors on electric vehicle 

adoption. Energy Policy, 68, May, 183–194. DOI: 

10.1016/j.enpol.2014.01.043. 

Statista (2021a): Leading passenger electric vehicle models in EU by fleet size 2020. 

https://www.statista.com/statistics/965507/eu-leading-passenger-electric-

vehicle-models/. Accessed: 17.05.2021. 

Statista (2021a): Number of employees in the automobile industry in Germany from 

2010 to 2020. 

https://www.statista.com/statistics/587576/number-employees-german-car-

industry/. Accessed: 02.05.2021. 

Strina, G. – Schmidt, W. (2019): Auswirkung der Elektromobilität auf 

mittelständischer 

Automobilzulieferer in Südwestfalen. Verbund Innovativer Automobilzulieferer 

Studie. https://via-consult.de/wp-content/uploads/2019/09/Studie-

Auswirkungen-der-Elektromobilit%C3%A4t-auf-mittelst%C3%A4mdische-

Automobilzulieferer.pdf. Access: 07.06.2021. 

Szalavetz, A. (2013): Az autóipar szerkezeti átrendeződése – Vállalati stratégiák és a 

válság hatásai. Vezetéstudomány, 44, 6, 14–22. DOI 

10.14267/VEZTUD.2013.06.02. 

Teichert T, Ernst H. (1999): Assessment of R&D collaboration by patent data. In: 

Kocaoglu D. and Anderson T. (eds.): Technology and innovation management. 

Portland: PICMET, 78–86. 

Thomas, V. J. – Maine, E. (2019): Market entry strategies for electric vehicle start-

ups in the automotive industry – Lessons from Tesla Motors. Journal of 

Cleaner Production, 235, October, 653–663. DOI: 

10.1016/j.jclepro.2019.06.284. 

Union Francaise de l’Électricité (2021): Objectif 100 000 Bornes: A un an de 

l’atteinte de l’objectif, où en est-on? https://ufe-

electricite.fr/actualites/edito/article/objectif-100-000-bornes-a-un-an-de-l-

atteinte-de-l-objectif-ou-en-est-on. Access: 10.06.2021. 

Valeo (2021): Our strategy. https://www.valeo.com/en/our-strategy/. Access: 

14.06.2021. 

VDA (2021): Zahlen und Daten. https://www.vda.de/de/services/zahlen-und-

daten.html. Accessed: 05.05.2021. 

VolkswagenAG (2020): The big cost comparison: e-car vs. combustion engine. 

https://www.volkswagenag.com/en/news/stories/2020/03/the-big-cost-comparison--

e-car-vs--combustion-engine.html. Accessed: 17.05.2021. 

VolkswagenAG (2021): E-mobility for all situations. 

https://www.volkswagenag.com/en/news/stories/2019/03/electric-cars-for-

millions.html. Accessed: 17.05.2021. 

Wallis, N. – Lane, B. (2013): Electric vehicles: Improving consumer information to 

encourage adoption. 



284 Boglárka Konka – Anita Veres 

European Council for Energy Efficient Economy, Summer Study Proceedings, Panel: 

4. Transport and mobility: How to deliver energy efficiency, 1099-1110. 

Yan, S. (2018): The economic and environmental impacts of tax incentives for battery 

electric vehicles in Europe. Energy Policy, 123, December, 53–63. DOI: 

10.1016/j.enpol.2018.08.032. 

Zhang, Y. – Yu, Y. – Zou, B. (2011): Analyzing public awareness and acceptance of 

alternative fuel vehicles in China: the case of EV. Energy Policy, 39, 11, 7015–

7024. DOI: 10.1016/j.enpol.2011.07.055. 


