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Abstract. As Clayton M. Christensen described in 'Innovator's Dilemma' the disruptive innovation is an
innovation that creates a new market and eventually displaces established market-leading companies and
products. Would that be "disruptive" enough if a car consumes 2.5 liters of fuel for 100kms?

The electric vehicles (EVs) cited as a disruptor in the automotive industry are determined 10 times cheaper
than internal combustion engine (ICE) vehicles, however life cycle analysis (LCA) calculations have shown
that EVs have a higher initial post-production carbon footprint than ICE vehicles due to battery pack
manufacturing. Carbon parity of EVs with ICE vehicles can be achieved in about six months, depending on
the kilometres driven, the availability of renewable energy sources and the electricity grid. A typical electric
vehicle takes a at least year to reach "carbon parity".

Can the analysis of the life cycle assessment of electric vehicles and reducing C02 emissions be an
innovation? Can it be an disruptive advantage in the market?

The disruptive nature of electro-mobility faces many challenges in the future. This paper summarizes
Christensen's principles to be addressed in the field of electro-mobility, and aims to clarify the characteristics
of disruptive innovation in such a way that the viability of emerging technologies bases the debate on CO2
emissions. At the same time, it defines potentially disruptive technologies that may have an influence on the
future of electro-mobility to define potentially disruptive technologies: disruptiveness must be related to
innovation providing C02 emission reduction.
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1 Introduction

The introduction of the quartz watch in the 1970s. The introduction of the mass-produced car. The introduction
of digital cameras in the 1990s. The introduction of mp3 players and the iPod in 2001. What do they have in
common? It is the innovation and disruptive nature of innovation.

Few management theories have had such an impact on the business world as Clayton M. Christensen's 1997
work entitled 'Innovator's Dilemma'. In Christensen's business theory, disruptive innovation is an innovation that
creates a new market or enters the bottom of an existing market and eventually displaces established market-
leading companies and products. Since this is quite a general statement, I will focus further on an area that has
perhaps the most impact on emissions, global warming and CO2 emissions nowadays: the electro-mobility
(EVs). What if I said that my car is so fuel efficient that I can go 100 kms on 2.5 litres of fuel? Would that be
"disruptive" enough?

One of the main manufacturers of electro-mobility, Tesla is called a disruptor in the automotive industry. The
mass introduction of electric vehicles to the market was the beginning of the era of electrification, which
according to some professional opinions is disruptive, since the fuel and maintenance costs of electric vehicles
are 10 times cheaper than those of internal combustion engine vehicles and about 5 times more efficient. Electric
vehicles can (in fact, must) be charged from renewable energy sources. However, the issue of confusion is one of
relativity, where "relativity" is a comparison of the entire life cycle of two products.

This paper summarizes Christensen's principles that incumbents should address in the field of electro-
mobility, and aims to clarify the characteristics of disruptive innovation in such a way that the viability of
emerging technologies bases the debate on carbon dioxide emissions. At the same time, it defines potentially
disruptive technologies that may have an influence on the future of electro-mobility.

Life cycle analysis (LCA) calculations have shown that EVs have a higher initial post-production carbon
footprint than internal combustion engine (ICE) vehicles due to battery pack manufacturing processes. However,
the increase in the CO2 footprint associated with the production of electric vehicles is dwarfed by the operational
CO2 footprint of ICE vehicles. Carbon parity of electric vehicles with ICE vehicles can be achieved in about six
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months, depending on the kilometres driven, and on the network availability of renewable energy sources and
greatly influences how environmentally friendly the electric vehicle that can be charged from the network is.

It can be seen that the disruptive nature of electro-mobility should be treated as a fact, supported by numbers,
but also unstable. The electric vehicle industry faces many challenges in the future. Technological advances,
batteries, expansion of charging infrastructure and cost reduction are key factors. Can the analysis of the life
cycle assessment of electric vehicles, underpinning the carbon footprint of the vehicles, be an innovation? Can
reducing C02 emissions be an advantage?

The paper presents disruptive technologies such as the use of solid electrolytes, the reduction of charging
time, and the transformation of charging through induction charging also highlighting the innovation of fuel cell
cars representing a revolutionary perspective in the automotive industry.

In summary, existing definitions are based on successful technologies to define potentially disruptive
technologies: disruptiveness must be related to manufacturers and/or infrastructure, where the two are often
interrelated, while innovation must provide more, e.g. C02 emission reduction, as the equivalence of the service
to the end user.

2 Method

Where did this term of ddisruptive innovation come from? In business theory, a disruptive innovation is an
innovation that creates a new market and value network or penetrates the bottom of an existing market and
eventually displaces established market leading firms, products, and alliances.

Few management theories have had such an impact on the business world as Clayton M. Christensen's work
entitled 'Innovator's Dilemma', published in 1997, which received the award for the best business publication and
in 2011 the Economist listed it as one of the six most important business books ever written. Christensen's
theories are about innovation and more complete compliance with consumer needs, he examines forms of
disruptive innovation in different sectors. Christensen conducted his research in the field of innovation theories,
presenting disruptive innovation and its connection with business model innovations [6]. The idea of the
disruptive power of novelty originates from the pen of Clayton M. Christensen, born on April 6, 1952, who was
considered one of the world's most influential thinkers. His models and theories are so important in the business
world that in 2011, according to Forbes magazine, "Every day, executives make a pilgrimage to his office in
Boston to ask for advice or to thank him for his work." According to a 2011 poll, Christensen was the most
influential business thinker in the world [6]. Christensen was a professor at Harvard Business School's Faculty of

Economics and Management but before starting an academic career, he worked as a business consultant in
BCG's Boston office and assisted in the creation of several successful businesses. He completed his bachelor's
degree in economics at Brigham Young University. He continued his MBA studies at Harvard Business School
where he was awarded a doctorate in 1992. Until his death in 2020, he was the recipient of an honorary doctorate
from five universities, the author of nine bestselling books and more than a hundred business articles. His work
is cited by the world's best-known business leaders, from Steve Jobs to Malcolm Gladwell [6].

The word "disrupt" itself, which is the most important milestone of his research work, was the defining slogan
of the startup ecosystem formed in the Silicon Valley [Hata! Basvuru kaynag: bulunamadi.] (Charitou, 2003).
Clayton Christensen's best-known work, The Innovator's Dilemma: When New Technologies Topple Big
Companies, was first published in 1997 [10], in which he explained the concept of disruptive technologies. He
coined in a 1995 article "Disruptive Technologies: Catching the Wave": even the most outstanding companies
are able to do everything well - yet they lose their market leadership role, i.e. the how an incumbent (company
already in the market, as market leader or even monopoly) service provider or company loses market share by
listening to their customers and offering products that seem to have the greatest value [10]. Meanwhile, new
companies serving lower-positioned customers with poorly developed technology may gradually develop this
technology until it is good enough to quickly take market share away from the established business [15].
Christensen recommends that large companies maintain small, quick-reaction divisions that try to replicate this
phenomenon internally to avoid being blindsided by upstart competitors and caught up in the process[10].
Christensen argues that there are general principles that incumbents should address:

e Reserve dependency: current customers control the company's resource use;

e Small markets can seldom alter the large market of an incumbent company;

e Disruptive technologies have elusive future, as there is no telling what they will disrupt;

e The value of incumbent companies is more than simply the value of their employees, value includes
their processes and core capabilities that make their efforts;

e Technology supply is not necessarily equal to market demand.
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The elements that make disruptive technologies "unattractive" in existing markets often have the greatest
value. Christensen explains that the following strategies will help large companies resist disruptive
technologies[10]:

e Disruptive technology is developed together with the right customers, whichs is not necessarily the
existing customer base;

e By placing disruptive technology in a small, autonomous organization, it can be rewarded with small
advances and small customer sets;

e They often fail to find the right disruptive technology at the beginning;

e They allow the disruptive organization to use all the resources of the company if decesive, but they
make sure that the processes and values do not belong to the company [6].

This is quite a general statement, so let's focus on the segment closer to the thesis of the PhD research, electro-
mobility (EV), namely the the disruptive technologies in the EVs, as Disruptive Products.

EV fuel and maintenance costs are about 10 times cheaper than ICE;

e EVsare about 5 times more efficient than ICE;

e The cost of technology for Li-ion battery is decreasing year after year.
e Charging at home rather than fuel station is a possibility.

e EV need to be charged from renewable energy sources.

Tesla, the maker of electro-mobility, is cited as a disruptor in the automotive industry. The mass introduction
of electric vehicles to the market was the start of the era of electrification, which according to some professional
opinions is disruptive, since the fuel and maintenance costs of electric vehicles are 10 times cheaper than those
of internal combustion engine vehicles and approximately 5 times more efficient [5]. Electric vehicles can (in
fact, must) be charged from renewable energy sources. However, the issue of confusion is one of relativity,
where 'relativity' is a comparison of the entire life cycle of two products.

The life cycle analysis (LCA) calculations have shown that the initial post-production carbon footprint of
electric vehicles is higher than the internal combustion engine vehicles (ICE) have due to battery pack
manufacturing processes [12]. However, the increase in the CO; footprint associated with the production of
electric vehicles dissolves to the operational CO; footprint of ICE vehicles [17]. The CO; reduction occurs after
several thousand vehicle kilometers/year of operation, depending on the energy network. Carbon parity for
electric vehicles with ICE vehicles can be achieved in roughly six months, depending on mileage [7]. This
depends on the grid availability of renewable energy sources and greatly influences how environmentally
friendly the grid-charged electric vehicle [17]. The production of electric vehicles and batteries emits more CO>
before the first km is driven, however, the carbon footprint of ICE vehicles overtakes that of electric vehicles
after ~24,000 km of driving [10]. A typical electric vehicle takes a year to reach carbon parity: if electricity is
taken from a fossil grid, catch-up can take more than five years. If the grid is powered by sustainable energy
production (e.g. solar, wind, etc.), the catch-up is about six months [28]. It can be seen that the disruptive nature

of electro-mobility should be treated as a fact, supported by numbers, but also unstable. Is it possible that EV
manufacturers may lose their role as incumbent companies with a head start in the market?

According to the European Automobile Association, battery electric car registrations fell by 11.3% to 134,397
units in March 2024, showing the decline in the market [13]. As a result, their market share decreased from

13.98% in March 2023 to 13% in the same month of this year. The most significant is Germany with a 28.9%
decrease [13].

Should EV manufacturers, as established entities, take on Christensen's general principles into consideration?
Is there a disruptive innovation in electromobility or is there a key innovation that can further boost the market?
Future challenges for the electric vehicle sector are numerous. Key factors include technological advances,
batteries, expansion of charging infrastructure, cost reduction, and technological advances. Can the analysis of
the life cycle assessment of electric vehicles, underpinning the carbon footprint of the vehicles, be an
innovation? Can reducing C02 emissions be an advantage?

In doing so, the PCF data for LCA calculation method used in car manufacturing was selected, which has the
most favorable effect on the organizational and consumer markets in terms of the use of environmental
resources, as well as the effects on human health and the state of the ecosystem, and stands out among the
possibilities of innovation-driven transformation of domestic enterprises.

The PCF calculation considered the raw materials, but the outbound and inbound transport, the primary data
from suppliers and the manufacturing data were not considered because of the lack of data (see in Fig.4).
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Fig.1. Development of a life cycle model in Gabi4

The life cycle modelling is followed by the environmental impact assessment and the determination of weak
points. GaBi4 automatically performs the life cycle of the entire material or calculation of its energy balance by
its "balancing" function, and then by selecting the above-mentioned impact assessment methods, we get the
results. The specific function of GaBi4 for weak-spot testing makes it clear in a user-friendly way which are the
most critical points of the life cycle [8].

An important factor is the life cycle model, or updating the data used, the environmental balance of the life
cycle processes must be recalculated periodically. In the GaBi4 software, the "raw" data collected by the
company were defined as variable parameters, from which we obtain the actual input and output values with the
help of various mathematical calculations [8].

3 Findings

Emerging, tangible technologies have significantly more data on mobility challenges [11]. Let's look at some
technologies that could revolutionize the electric vehicle market as potential disruptive technology.

The use of solid electrolytes dates back to the 1960s, and today they have evolved into systems with
significantly enhanced performance, but they failed to meet the requirements for practical use [21]. In the past
decade, research has improved materials and cell design [16].

The solid-state battery (SSB) is a new technology with higher specific energy density than conventional
batteries. The traditional liquid electrolyte inside the batteries can be swapped out for a solid one, offering more
benefit and security.

Solid state electrolytes can generally be divided into organic polymers (such as polyethylene oxide mixed with
lithium salts) and inorganic solids (such as single crystals, polycrystalline and amorphous compounds) [27].
Organic polymers typically provide good interfacial properties but lack ionic conductivity and mechanical
strength. Inorganic solid electrolytes have high ionic conductivity and mechanical strength, but poor interfacial
properties. There are 3 types of SSB for the battery. All-solid-state batteries (‘all-SSB’), in which the electrolyte
is completely solid, almost-solid-state batteries (“almost-SSB”), where the liquid content is less than 5% by
weight, and semi-solid-state batteries (‘semi-SSB’”), where the liquid content is 10% by weight is around [27].

Estimating the future of SSBs is difficult, but there are several theories. Forecast market growth is forecast
using historical data on Lithium-ion (Li-ion) Battery demand, production, and prices along with expert market
analysis. The views of SSBs and battery price are optimistic, moderate and pessimistic [4].

Figure 2 shows the factors that determine which energy storage system is best for them: energy and power
density, capacity, scalability, safety, lifetime and efficiency of the storage system, cost, environmental impact of
the system, charge and discharge cycles, and self-discharge [4].
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Fig. 2. Factors affecting the energy storage systems [4].

Advantages of SSB are summarized as follows [4]:

High specific energy: lithium-sulfur batteries offer significantly higher specific energy, in the order of
550 Wh/kg. Lithium-ion batteries, on the other hand, rarely exceed 260 Wh/kg.

Relatively light weight;

Solid electrolytes are less prone to leakage or burning than liquid electrolytes.

SSBs can store more energy in the same volume or mass. They can store more energy in the same
volume or mass.

More even performance and a longer service life are guaranteed by their superior electrochemical
stability.

Charge them up to six times faster than liquid electrolyte batteries.

They have a high degree of shape freedom and can be used in a variety of shapes, unlike liquid
electrolytes, which are limited by the risk of liquid leakage.

Disadvantages of SSB are [4]:

Mechanical stresses inside the battery can be caused by structural changes of the electrodes during the
charge and discharge cycle [1].

The battery's internal materials are consumed as a result of the charging and discharging processes.
Safety, durability, and performance stability are some of the issues that hinder large-scale
commercialization [27].

When the solid electrolyte does not completely block the lithium dendrites that build up during
charging, this formation can cause a short circuit if it reaches the cathode.

The battery's performance and lifespan are impacted by the separation on the surface.

It is difficult to mass produce and incorporate this type of battery into everyday use because of the
complexity of manufacturing and handling.

Since the electrolyte of SSBs is solid, the manufacturing is different than that of LiB. Sulfide-based
solid electrolytes are extremely sensitive to moisture and degrade when exposed to moisture in the air,
for example, when used in SSBs.

Dry rooms are needed for the production of these batteries, which requires strict humidity control.

SSBs show poor performance at low temperatures - Compared to traditional batteries, they can be more
vulnerable.

The disruptiveness of SSBs,the estimation of the future of the technology and the change in their prices can be
judged on the basis of the time trends of use in the energy storage and electric vehicle sectors (see in Fig. 3).
Market growth for an optimistic and moderate view of SSBs is generated by LiB demand and production, which
are explored and used to generate market growth. LiB price trends and Japan Science and Technology Agency
data are then used to predict optimistic, moderate, and pessimistic SSB prices. The expected impact of SSBs on
the dominant battery types currently used in electric vehicles can be studied using these results [4].
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Fig. 3. History of the lithium carbonate and Li-ion battery prices [4].

Manufacturers like Ford, Tesla, Nissan, and Rivian are all on LiB [4]. China's NIO uses nickel cobalt manganese
cells with lithium iron phosphate (LFP) battery cells. Another Chinese manufacturer, Xpeng, utilizes both LFP
and NCM batteries, giving consumers more choice. Toyota, on the other hand, employs Ni-MH batteries in their
electric vehicles [4]. The current market situation for SSBs is characterized by an increasing demand for compact
batteries (e.g. for SSBs in various sectors) and an increase in the number of high-capacity SSBs for electric
vehicles. Research and development investments are being made to reduce production costs and improve
stability. The challenges for SSBs to disrupt include high costs due to pricey raw materials, smaller production
volumes that hinder mass adoption, complex manufacturing processes, and unlike widely available resources,
lithium is mined in small quantities, which means that its availability can have a significant impact on the spread
of the sector and the product [23].

The wireless charging of electric cars (WTP) as a disruptive technology results in shorter charging times and
the transformation of charging with induction charging. Power can be transferred without the need for a physical
cable [22] due to multi-phase electromagnetic coupling coils in wireless charging technology for electric cars.
The inductive receiver receives energy through the magnetic field generated by the charging coil when placed
on the inductive plate[23]. It's possible to recharge without physical connections with the fast and secure process
[27]. The charging problems of electric vehicles can be solved with wireless power transfer technology (WTP).
The electrical energy of wireless charging travels through an electromagnetic field in an air gap from the coil
transmitters embedded in the pavement to the on-board coil receiver mounted on the vehicle chassis [Hata!
Basvuru kaynagi bulunamada.].

This charging setup no longer requires human intervention to connect and disconnect charging cables, allowing
motorists to charge electric vehicles in two modes:

e Stationary mode is when the EVs are parked over the wireless charging coil pad or they stop, which is
often called "stationary wireless charging" or stationary wireless power transfer (SWPT), and

e “dynamic wireless power transmission" (DWPT) or "dynamic wire" when electric vehicles drive in a
wireless charging lane on highways or urban roads [Hata! Basvuru kaynagi bulunamadu.].

Advantages of WTP are summarized as follows [Hata! Basvuru kaynag bulunamadu.]:

e The convenience of wireless charging, the lack of time for charging, and the convenience of wireless
charging.

e The resulting flexibility during travel is flexible.

e Making the vehicle lighter by reducing the size of the battery and making the vehicle lighter.

e A third to a fifth of the original battery would be reduced by the charging options.

e Reduced vehicle weight and cost savings in terms of the battery and electricity costs of the use phase
can be achieved by reducing the size of the battery.

e More options for charging renewable energy. The electricity demand from wireless charging can be met
with renewable energy, such as roadside solar panels placed along roads.

Disadvantages of SSB are [Hata! Basvuru kaynagi bulunamad.]:

e Large-scale charging infrastructure is needed for charging while driving on major highways and city
streets.

e SWPT can be used to cover traffic intersections when vehicles are waiting at traffic lights, but even this
minimum infrastructure is large-scale, meaning significant additional energy, environmental and
economic burdens.
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e The high installation cost, as the need to integrate the inductive coils both in the vehicle and in the road
infrastructure, is one of the reasons for the high installation cost.

e The efficiency of wireless charging from the mains to the battery is 85% compared to 90% for plug-in
charging.

e recognition of EVs approaching charging lanes and calculation of electricity costs billed to electric
drivers pose challenges [Hata! Bagvuru kaynagi bulunamadu.].

The first road tests of wireless charging have already been completed, demonstrating the technology's
potential. The automotive industry has been interested in this innovation because of the cooperation of several
companies and institutions [19].

Hydrogen is considered as a key source of sustainable energy solutions and is recognized as a key source of
sustainable energy solutions. The transport sector is one of the largest consumers of fuel in the global energy
market, and is one of the largest consumers of fuel in the transport sector. Clean, reliable, safe, convenient,
customer-friendly and affordable energy can make hydrogen a promising fuel for sustainable transport [18].

A fuel cell (FC) is a device that converts the chemical energy of fuels directly, without intermediate forms of
energy, into energy through the reaction between the fuel and oxygen. The reaction between fuel and oxygen in
FCs produces electrical energy, CO2, H20, and heat, which is much smaller than conventional combustion. Fuel
cells are essentially primary cells in which the reducing agent (gaseous fuel) and oxidizing agent (air or oxygen)
are continuously put in the anodic compartment and in the cathodic one (see in Fig. 4), respectively. Fuel flows
through the bipolar plates of the anode into the FC, while oxygen flows through the cathode. Figure 4 illustrates
a typical illustration of a FC [2].
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Fig. 4. Schematic representation of a hydrogen fuel cell

One of the most promising perspectives for replacing fossil fuels as the main energy source is fuel cells. The
electrolyte used, operating conditions, required load, available fuel, start-up time, and application used are some
of the things that distinguish FCs. There are several types of FC electrolytes, both solid and liquid. These
electrolytes work well at high or low temperatures. FCs that operate at low temperatures require a catalyst to
accelerate the chemical reaction[2]. Low-temperature FCs require platinum Pt, which contributes significantly to
the cost. There are a wide range of fuels that can be used for FCs, including gases such as hydrogen and liquids
such as methanol and ethanol [2].

The fuel cell car innovation stands out in the EU, representing a revolutionary perspective in the automotive
industry. The technology uses the electrochemical reaction between hydrogen and oxygen to generate electricity
by driving an electric motor [24]. The technology uses the electrochemical reaction between hydrogen and
oxygen to generate electricity. Hydrogen cars are zero-emission vehicles because the process only produces
water vapour [16]. Emissions-free and quick refueling are similar to gasoline and diesel vehicles.

The different benefits of FCs can be summarized as follows [2]:

e Security of energy: FC usually runs by using locally available and abundant fuels, and usually runs by
using locally available and abundant fuels.

e The reliability: the high availability and operability of FC are accompanied by minimal degradation,
owing to the lower operating temperature and absence of moving parts;

e Although the relatively high capital cost of FC is compensated by the lower operating cost, this is
compensated by the lower operating cost.

e The steady current generation is a characteristic of the FCs.

e The broad range of fuels: FC can be operated by many types of fuels depending on their availability.

e The emission of GHGs is reduced and eliminated by FC technology.
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e The operation is noiseless, enough to be installed indoors, and there is no need for sound-proofing.

e The high efficiency can reach up to 90% with 30-40% heat recovery, and the high efficiency can reach
up to 90% with 30—40% heat recovery.

e The range of power ratings from few watts to 2 MW allows for scalability and applicability..

Disadvantages of FC are [2]:

e One of the main challenges in fuel cell systems is slow oxygen reduction kinetics.(ORR).

e Poor heat and water management is a major obstacle in the development and commercialization of FCs,
as inadequate humidification of the membrane directly affects the PEM fuel cell performance.

e  Carbon monoxide poisoning presents a substantial limitation to sensor longevity in fuel cell applications,
where hydrogen sensors are critical.

e Many of the currently available fuel cell technology is in the prototype stage and not yet validated.

e Limited infrastructure for hydrogen refueling, the network of hydrogen refueling stations is still
developing [26].

e The need for high purity hydrogen as a fuel is high because of the high cost of catalysts (platinum), its
production is energy-intensive and can often be ensured from fossil energy carriers.

It should also be noted that hydrogen-powered car models are limited in availability and very expensive
(Hyundai Nexo, Toyota Mirai, and BMW iX5 Hydrogen) There are only 36 hydrogen wells under development
in Italy by the year 2026, which is a serious obstacle [16].

The reduction of the amount of materials with high environmental emissions can be disruptive, as it is
presented in the typical technologies of EVs, in their component of the ASM and PSM motors. As a part of the
Sustainable innovation in EVs manufacturing, the rotor of the ASM is made of highly conductive material
(aluminum, copper).

In the ASM (Asynchronous motor), the rotor consists of rods made of highly conductive material, such as
aluminum or copper, in a so-called "squirrel cage" arrangement. In the "slip ring" configuration, the bars are
replaced by aluminum/copper coils connected to resistors on the outside of the rotor to perform the same
function as the cage bars. In both types, the stator's magnetic field "pulls" the rotor into motion, which then
continuously tries to "catch up" with the rotating magnetic field created by the stator. Among the advantages of
ASM, it should be mentioned that it is a reliable and relatively cheap technology, and importantly, that few rare
earth materials are needed in its production.

It should be mentioned that ASM requires more cooling, relatively low power density, and lower efficiency
than other electric motors. It can be found in vehicles such as Audi e-tron SUVs, Mercedes-Benz EQC and some
VW IDs [25].

In a PSM (Permanently-excited synchronous magnet motor), instead of relying on the stator for this purpose,
the rotor has magnets that create its own magnetic field instead. This means that the motor will require less
energy to turn the rotor. "synchronous" rotation and near zero slip are provided by the magnetic field of the rotor
when current is flowing through it, which provides better efficiency than induction motors [25].

Higher efficiency, lower cooling requirements, and greater power density are some of the advantages of PSM.
It is more expensive to produce and requires rare earth elements for its production. One of its drawbacks is its
high cost and dependence on rare earth elements. The REEs are imported for PSM type motors. China has the
highest production, but it imports large quantities of REE ore from Myanmar [10]. This engine type is found in
electric vehicles including the Audi e-tron GT, Jaguar I-Pace and Porsche Taycan [25].

4 Results

This research aims to expose the lapses in market research regarding the environmental assessment of electric
vehicles, which are a component of "green" innovation, and to offer a glimpse into the future state of disruptive
technologies and the possible application methods of integrated life cycle simulations.

Therefore, it is important to compare the technologies of electric vehicles with the methodology used in life
cycle assessment. This allows us to carry out a well-founded, quantified analysis measuring the sustainability of
responsible consumer preference and responsible customer decision-making, the idea of the disruptive power of
novelty. Traditional business practices and emission reduction indicators measuring the successes and failures of
leading companies were factors influencing consumer preference and customer decision-making. The document
examines the disruptive technology of electric vehicles using an innovative approach to assessing the life cycle
of electric vehicles. The environmental effects occurring in certain stages of circular economy models can be
quantified by life cycle analysis, which can quantify sustainability[3].

In order to reduce the amount of substances with high environmental emissions, I performed a life cycle
assessment for 12 different ASM/PSM motors. The outcomes establish the CO2-emission values for the
GWP100. You can find the answers to sustainability with the Product Carbon Footprint, which summarizes the
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total amount of greenhouse gases released by the product at different stages of its life cycle [18]. The examined
PSM type engines have a PCF exceedance of 274.23% higher than the ASM type engines, which is 288.04 kg
CO2 on average. This result is caused by magnets in the rotor that create their own magnetic field instead of
relying on the stator. Magnets contain rare earth elements (REEs), with the two most common rare earth magnets
being neodymium (Nd-Fe-B) and samarium cobalt (SmCo), resulting in much higher PCF results.

5 Conclusions and Recommendations

Life cycle analysis (LCA), which can quantify sustainability measures, can also be used to compare the
sustainability performance of electric car wireless charging, the dynamic wireless power transfer (DWPT). Life
cycle analysis (LCA), which can quantify sustainability measures, can also be used to compare the sustainability
performance of electric car wireless charging An LCA assessment of highway and urban road networks
compared DWPT with stationary wireless charging with traditional plug-in charging in the United States [18].
Global warming emissions were included in the LCA metrics. The energy load, including electricity and fuel
consumption and the installation burden of the DWPT infrastructure, and the energy load include electricity and
fuel consumption and the installation burden of the infrastructure. The results showed that the optimal use of
DWPT, which electrifies up to 3% of the total bandwidth, can reduce life cycle GHG emissions by up to 9.0%
and 6.8%, and 6.8% energy, and reduce EV battery capacity by up to 48% compared to non-DWPT scenarios
[Hata! Basvuru kaynag: bulunamadi.]. Analysis indicates that the payback of the benefits of solar charging to
payback the burdens of DWPT infrastructure may be less than 20 years in terms of GHG and energy burdens,
but longer than 20 years in terms of costs. Analysis indicates that the payback of the benefits of solar charging to
payback [Hata! Basvuru kaynag bulunamadu.].

Enterprises investment in technological innovation is driven by the expectation of successful market access,
which is the expectation of successful market access. Innovation that focuses on the gradual development of
existing technologies is less risky [14]. The term disruptive innovation is used to describe innovations that are so
different that their appearance on the market causes disruption in the existing system [10]. Case studies of
successful market acquisition by new technologies are provided in disruptive innovation literature, but this is not
sufficient to clarify the chances of success of nascent technologies [19].

Are there any technical bottlenecks? For SWPT and 72% to 83% for DWPT, the grid-to-battery wireless
charging efficiency is around 85% to 90%, compared to 90% for plug-in charging. There are challenges in
recognizing fast-moving WPT-EVs approaching charging lanes and real-time computation of electricity costs
billed to the EV drivers.

The goal of this document is to clarify the characteristics of disruptive innovation by defining carbon dioxide
emissions on the issues of sustainability and emission reduction, which increasingly influence the success of
market access.

Successful interrupt technologies are characterized by a brief overview. A feature-based examination of ECs
and hydrogen fuel cell vehicles shows that potential disruptive technology faces the same challenges as quartz
watches or digital cameras, and helps identify future market penetration of these technologies. It's possible to
take green and circular routes.

In summary, existing definitions are based on successful technologies to define potentially disruptive
technologies: disruptiveness must be related to manufacturers and/or infrastructure, while innovation must
provide more than service equivalence to the end user. This surplus is a factor influencing consumer preference
and customer decision-making, and the possibility of innovation-driven transformation of businesses can be
measured with LCA through sustainability and related emission reductions of up to 30-40%. The paper
approaches disruptive technologies from the point of view of the innovation-driven methodology of the life cycle
assessment of electric vehicles, in which context the life cycle analysis (LCA) where sustainability can be
quantified appears as a strategic indicator of the environmental effects occurring in certain development stages of
disruptive technologies.
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