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ABSTRACT

In a progressively complicated economic and social environment, high technology
companies are dealing with fast-track technological development and global technology-based
competition. In view of the significant role of technology in a competitive environment, strategic
technology management is critical for organizations. In order to achieve enduring success,
companies should acquire and sustain their technological capabilities to generate internal and
external effects within an uncertain socio-economic demand. The research is aimed to present in
the context of new auto technology with a view to achieve understanding of strategic
management of innovative technology. The chosen company and the model vehicle is Toyota
Mirai HFC. Hydrogen fuel cell vehicles seem to be the substitute for more than one billion cars
on the road. Once it is successfully launched in the commercial market. These vehicles work
with the power generated as a result of a reaction between hydrogen and oxygen in the fuel cell,
which produces the energy for the vehicle with water as the only residue. In light with the recent
environmental issues challenging auto industry’s development, increases in price of traditional
fuel (as gasoline, etc.), regulatory control in all developed or developing nations, the efforts are
on the technology across industry around the globe. Once technology is conceived for creating
potential business opportunity, the immediate challenge is to make the technologist conversant
with the strategy, which is a key element to turn any development into commercially viable
business. The overall objective of this paper is to explain strategy management of Toyota Mirai
Hydrogen fuel cells vehicles covering analyses of the structure and competitive dynamics of the
industry using Porter’s five-force Analysis, SWOT Analysis, PEST Analysis, Toyota’s
Innovation Strategy for Environmental Technology, Competitive Strategy for competitive

advantage, and international & global strategy Analysis for Hydrogen fuel cells technology.



INTRODUCTION

Increasing concerns on the climatic change, quality of air and depletion of fossil fuel,
there have been newer challenges emerging for auto industry and the energy sectors for
transportation over last one decade. Technological innovation is necessary to come out with
alternate and sustainable fuel for the auto and transportation sectors. This cannot be achieved
through innovation of existing technologies of fossil fuel with higher efficiencies. The key driver
is to look for alternate and sustainable energy sources to preserve fossil resources and also
reduce CO2 to mitigate the climatic effect [1], [2], [3]. Thereby the radical and path breaking
innovation in fuel technology needed. While number of alternate and sustainable technological
innovation has come out, but the transforming them into regular commercial use, remains a great
challenge. In last one and half decade there have been several theoretical frameworks came out
to address the issue of understanding and supporting the transformation to sustainability [4], [5],
[6]. In recent times, there are two approaches, which have become center stage for various
references in both professional and academic discourses such as innovation systems approach
and multi-level concept on transformation [7]. It is vital for the organization to become self-
reliant on its operations and abilities to sustain the present competitive business environment of
the auto industry. Therefore to stay ahead in the competition, every manufacturer invests
millions of dollar into the sustainable futuristic technology to gain competitive advantage and
also stay ahead with technology for the product superiority. In this study the chosen company is
Toyota. Toyota is the largest producer of automobiles in Japan and the world’s second largest
automotive manufacturer based on production and sales. Toyota has been capable of pursuing
with technological innovation and in that space; it was also one of the pioneers in the auto

industry. It has one of the most efficient production processes, called the Toyota Production



System, which follows a lean manufacturing system that reduces waste and enhances efficiency
(Toyota Motor Corporation). Toyota Mirai (chosen HFC vehicle for this study) works on the
Toyota FCV (Fuel Cell Vehicle) concept car, which was made public at the 2013 Tokyo Motor
Show. The FCV has a large grill and other openings to allow cooling air and oxygen intake for
use by the fuel cell. For the full-scale market launch in 2015, the cost of the fuel cell system is
expected to be 95% lower than that of the 2008 Toyota FCHV-adv [8]. In January 2015 it was
declared that production of the Mirai fuel cell vehicle would grow from 700 units in 2015 to
approximately 2,000 in 2016 and 3,000 in 2017.

The central question is how Toyota would be able to position its new technology product
and gain competitive advantage among its own cars and the cars of other companies including
cars of competing technologies. The research question would relate to the strategic management
and competitive advantages that Toyota would be able to gain from Mirai after performing the
strategic analysis from the point of view of the business environment. Thorough competitive
analysis will be done by focusing into SWOT analysis; Strengths, Weaknesses, Opportunities
and Threats. In this manner, the research paper will tend to reach its goal to identify the rational,
possible success factors and the advantage compared to existing auto products by applying
strategic management tools as mentioned before. It would also address as to how the research
investigate the various advantage of this innovation in terms of real life usage and eliminate the
disadvantages or weakness to maximize the success of this technology in billion auto car market

tomorrow.



LITERATURE REVIEW

The element of ‘strategic’ was included to technology management at some point in
1980s by several authors [9], [10]. Strategic management of technology is required to provide a
possible solution for managing uncertainty, intricacies and business dynamic forces that are
produced by technology. Therefore, an all-inclusive notion of strategic technology management
is required to give transparency for experts in the area of technology management. Accordingly,
scholars should be capable of linking conventional strategic thought process and the
requirements of modern high technology industries [11]. Strategic management of technology is
the management of technological pursuits, working together with company’s technology
infrastructure and socio-economic surroundings, in order to play a role in the design and
implementation of the company’s strategy [12]. The literatures on strategic management describe
the changes in approaches by shifting its underlying issues as capabilities and resources [13],
[14], [15], 16]. At the same time the resources and changes in resources and capabilities are not
able to explain some observations from empirical case studies of emerging technology
developments. In the event, sometimes it is seen that the factors enter and exit particular system
of technological innovation system but the changes in resources or capabilities are more gradual
[17], [18], [19]. The other problem in this area is to describe the fact as to why the factors
operating under same condition in terms of resources and institutional terms adopt different
strategies. It argues that the changes and gaps are in strategy for explaining the volatility of
factor’s expectation. In simpler understanding the expectation can be considered as important
factor for the level of sustainability transformation processes. Thus it is advisable to assess the

factor behaviour through the analysis of expectation than assessing the comparative importance



of different factors influencing the strategies such as institution, competitors, markets and

technologies.

RESEARCH METHODS

This research paper would be based on a qualitative research approach. The research
would contain both theoretical and case of company specific parts. The author used sources from
academic literature reviews and reputed websites, which would be provided with the theoretical
framework needed for the research. Toyota’s specific qualitative data collection would be carried
out through research. The research here will be concerned with practical application and
development. The literature reviews on strategic management encourage the use of qualitative
empirical methods, which inquires about the important question through research and also
various phenomena in order to gain insights on the subject. It is believed that qualitative research
generally provides a way of identifying the normalized pattern relating to important question on
the subject. There have been several subjects that qualitative approach has contributed very
widely and deeply such as innovation, top management, collaboration etc. On the flip side of

qualitative research could raise major debate on various questions [20].

For example, this way qualitative research may create multiple options to develop
multiple dimensions of the research. Qualitative study sometimes develops deductively for the
prior work to lend a logic that subjects serves to describe and ascertain whether through
interpretation, forecasting or other means of insights can be applied beyond specific area. The
methodology can also work on inductive way with more open-ended question regarding

unidentified issues and phenomena with an objective of providing closer observation that



provides lead to strategic management in general. In the context, qualitative study can provide

rich insight about the empirical process whether expanding earlier research or open a new study.

TOYOTA’S INNOVATION STRATEGY FOR ENVIRONMENTAL
TECHNOLOGY

By improving the in production efficiency and sales through advanced technology,
Toyota can prove its competitiveness in the global market. The key part of Toyota’s strategy is to
produce many different kinds of vehicles with new advancements while emphasizing the
conventional vehicles as the core technology as well. Although the new developments,
technology and growth of industry has caused an enormous increase in the number of vehicles,
but at the same time resulted in the massive consumption of fossil fuels. The main source of
energy till now is fossil fuels. However, the further research and development is in progress to

find the alternative means of energy to bring change for the future used [21].

Many countries like United States, Japan and European Union countries have achieved
considerable development for producing alternative energy vehicles like electric and hybrid
electric vehicles, plug in hybrid cars and fuel cell vehicles. This might resolve the energy crisis

by limiting the use of carbon sources as fuel for vehicles [22].

The various challenges faced of Toyota on environmental technology include reducing
the emission of greenhouse gases and preventing air solution. The automobiles with low
environmental impact are important not only as an alternative but it is now an important part of
the corporate strategy. Toyota has developed technology to reduce environment impact for

gaining competitive advantage in exploiting them. Despite of the fact that alternative energy



sources could serve as an effective and satisfactory substitute for fossil fuels, they are associated

with their own limitations and disadvantages [21].

For this research paper, Toyota hydrogen Fuel Cell vehicle (Mirai) is one of diversified
types of Toyota’s products that might lead its sales growth in the markets because of associated
benefits with this technology such as improved living standard of the customer, profit making,
high fuel efficiency and minimum pollution. Hydrogen fuel cell vehicle (HFV) are very
important to reduce harmful gasses emitted by other gasoline vehicle and which are leading to
the severe climate changes. However, there are various challenges, which the Toyota needs to
overcome before making HFV as an alternative technology to the conventional one. In order to
achieve the target of commercializing fuel cell vehicles before the other competitive industries,
Toyota is investing a lot in the research and development for the full growth of this technology
[21]. For reducing the cost Toyota has developed this technology in-house. The various plans to
promote cost reduction efforts by Toyota include the common use of vehicle platforms,
reductions in component types and the streamlining of production lines. In order to fulfill the
need of customers completely which are not only bound to automobiles but other related areas as
well, Toyota is developing its business strategically by effectively allocating management and

other resources to its finance, information and communication businesses [24].

Considering the profitability of Toyota, making profit is a very crucial to provide an
incentive for the mass production in the competitive market. In this case, Toyota sees in term of
environment standpoint to get the return on a large investment. Until now Toyota Mirai is the
world’s first fuel cell vehicle with the pioneering development with the expectation of mass
market production starting with the fuel cell manufacturing process. However, the challenges and

difficulty in the implementation of this technology cannot be denied [24].



Considering the economical aspects, it is well understood that more than half of oil is
used in United States that are fulfilled by importing oil from other countries. Two third of this
imported oil is used in the transportation which leaves a severe impact on the economy of the
country. The supply of oil and the fluctuations in the prices largely depend on the political
conditions as most of the oil comes from the foreign sources i.e. Middle East countries. Various
attempts have been made to free the U.S. from oil dependence on Middle Eastern since the oil
crisis in 1970s but the amount of oil imported has actually increased since then [25]. The
National Research Council has predicted that the cost of the hydrogen gas, on a cost per mile
basis, could soon be reduced as much as 50 percent than the cost of gasoline by the year 2017

[26].

Toyota Mirai represents an attractive and new generation vehicle to the customers and
investors from the Toyota automotive Company [27]. The company has the vast history of
development in fuel cell vehicles since 1992. Toyota has improved the product quality a lot
through continuous trial and error of 20 years and by receiving feedbacks from product testing
[28]. In the year 2002, Toyota has begun the world’s first limited sales of a fuel cell vehicle, the
“Toyota FCHV”, in Japan and the US. It has employed the hybrid vehicle technology in the
development of fuel cell automobiles. There are two key areas, which are expected to make
Toyota Mirai the expected future vehicle. Firstly, the energy infrastructure is such that it
promotes a hydrogen society and secondly, it can overcome the global environmental and energy
crisis as a result of Toyota’s continuous efforts to make sustainable mobility [28]. The major
challenges that Toyota needs to be overcome are the vehicle cost, hydrogen storage problem
(because of storage conditions and cost of storage materials) and hydrogen infrastructure [28].

Estimation has shown that for supporting 50,000 HFC vehicles and 100 stations would require an



investment of 100-200 million dollars and this would be enough to make hydrogen competitive
with gasoline on a cost per mile basis. The state of California awarded a lot of money to build
many hydrogen fuel stations in order to demonstrate the development in fuel cell vehicles.
Toyota is investing in the hydrogen-fueling infrastructure in this state as they are expected to hit

the market next year [27].

PORTER’S FIVE FORCES ANALYSIS

Porter’s competitive analysis model called “five forces of competitive structure” is an
appropriate model when it comes to develop an overview in possible competitive forces around
the upcoming fuel cells industry. This model actually takes into account the external forces by
evaluating the nature of the market condition. Under this evaluation and analysis, a company is
in advantageous condition when the five challenging forces are not very strong. These five
challenging forces are rivalry among Competitors, bargaining Power of Suppliers, threat of
Substitution, threat of new entrants, bargaining power of customer. It will also cover the success
factors, which may contribute to a major break-through for the technology of fuel cell from niche
to mass market in auto industry. To do the assessment of competitive atmosphere within the
industry, Porter’s Five Forces model is applied. A typical pictorial diagram of the Porter’s Five

Forces Model is here below
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Michael Porter has designed a technique to analyse industrial structure and its
competitive forces. Porter’s technique is based on the "Five Forces Model” [29] as
illustrated in above diagram. Here it narrates the economic environment and inter-relation
among the forces. With the use of this model, the Hydrogen Fuel Cells technology’s
current scenario can be narrated as this is in early stage of strategic planning for the
market entry. The analysis here is to attempt on the following questions?:

1) How is the financial viability of the fuel cells for auto industry?

2) How the competitive advantage can be used to introduce the fuel cells in the

industry?



The competitive forces of any industry depends on the following.
1) Power of competitiveness for fuel cells manufacturers;
i) Threats of new entry to create further competition;
iii) Customer’s competitive market power;
iv) Product substitution threat;

V) Suppliers’ competitiveness;

After taking into account the all five competitive conditions, it tends to provide a very
good overview of the industry’s competitive position. This can help the potential of the fuel
cells and its profitability which is why any business exist. Therefore the model can be used to
evaluate the likelihood that this fuel cells alternative can be adopted for mass usage in the
auto industry globally. At the moment, it may not be appropriate to assess and perform
complete competition analysis for fuel cells technology as this is more of an emerging
technology and yet to taste the ground reality by entering into assembly line for mass
production in auto industry. Therefore this research attempts to evaluate the market direction
and the competitive forces acting for this technology [30].

In the process of fuel cells, hydrogen and oxygen are combined to generate electrical
energy with only water vapour as emission. The hydrogen fuel is sourced from the hydrogen
tank and oxygen is taken from the atmosphere. As the fuel cell create energy without any
hazardous emission, this technology is widely considered to be a futuristic technology for use
in the automotive [28]. The most critical technology part of the whole process is the proton
exchange membrane (PEM) fuel cells. As a results the auto industry has focused on the PEM

technology. As each fuel cell only create a small quantity of energy, therefore large number



of fuel cells are combined for creating a stack for the use in the technology for providing

power to the vehicle.

Industry competitors of fuel cells technology are Ballard, Nuvera and United
Technologies (Toyota & GM) while competitors are Exxon Mobile, Shell, and BP etc. The
supplier of Platinum, membrane, bipolar plates and the companies are DuPont & J Mathey.
They will have substantial influence on the development and the success of the technology
when it comes to commercial production [31]. Substitution effects are very common in case
of fuel cells due to the existing and alternate emerging technologies. The existing substitution
threats are optimized petrol and diesel efficiency in auto industry while the natural gas,
hybrid cars, electric cars are some of the emerging technologies. With regard to market entry,
there is a threat from the energy giants of the globe like H-Power, Mitsubishi Electric, Plug
Power, Proton Motor Fuel Cell, Siemens, Honda, Renault and Peugeot [31]. With the
presence of existing substitution and other emerging technologies, the customer of this
technology will highly be demanding and have massive bargaining power. The some of the
major customers are Honda, GM, Toyota, Ford, DaimlerChrysler, Volkswagen, Renault and

Peugeot.

The substitution condition is one of the critical area when it comes to technology
innovation issues. This is because with competing technology whole of investment in the
other technology may get redundant. The substitute can only be adopted by the industry
when basic economics will fall in line, as favourable cost structure in comparison to the cost

of existing technology. The auto industry claims that the fuel cells technology can be viable



at $40-60 per KW to become competitive. However the current cost is much higher and
reflect the existence of limitation in technical area of fuel cells [32]. The PEM fuel cells
manufacturer, which are active in development might get together to gain bargain power.
This can happen in three sub-groups of companies who have developed prototype of fuel
cells vehicle, companies, which have tested and companies, which have done the same for
other companies. On the new entry point of view, it will be difficult for the transport players
to do such big investment required for the research and development of the technology. This
will act as barrier. As for example, Ballard-DaimlerChrysler-Ford alliance have already
invested more than billion dollar in the project [33]. When it comes to customer, they will be
very high on their bargain power in the process. In this, customers for auto application will
be all auto major across the globe. The auto majors have four options to get the technology.
They can develop cooperation with the Ballard-DaimlerChrysler-Ford alliance, produce
themselves individually or in alliance with other auto companies, purchase from the supplier
and produce with any other combine than Ballard. As on date, the Toyota, GM, Ford and
DaimlerChrysler have created the best possibility to set up the assembly line of fuel cells
vehicle. However, industry should be careful on the point of transfer cost, which is going to
be very high in the beginning. This transfer cost means the cost for changing one suppliers of
fuel cell to other company’s fuel cell due to lack of standardisation in the industry. In case of
Toyota Mirai, the progress have been quite advanced and they are ahead in the race to adopt
the technology commercially. As recently announced in the Las Vegas trade show, the
Toyota will allow over 5000 fuel cell patents available for royalty free licenses till the end of

2020 [34].
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The rivalry in the competitive scenario is quite high at the development stage itself. This
IS going to be even higher once product goes into full stream commercial production.
This is all the more important due to high exit created by so much of investment in

development of technology and also higher fixed cost making it more committed.

As there are very few players at the moment there may be higher bargaining power. They
may restrict the technology sharing by creating entry barrier for the new player in the
supply side of the business. This could aggravate the problem in the initial stage of
commercial production when lesser number supplier may become a bottleneck for the

competitive supply and cost reduction.

The biggest threat for this technology is going to be how much cost reduction within
what timeframe the same can be achieved. The cost of other fuel application is also on
the decline as a result though the technology is very good in terms of sustainability.
While the present cost is very high and the same cost is required to go down to get the
viability of the technology for commercial production and this process must continue as

the cost of competing existing technology are also on the decline.



This is going to be never ending threat once the technology goes into stream. Initially this
is not going to be a threat due to high cost of development. But once technology becomes
viable, the all auto major has to step in and with increased number of suppliers; the threat

of new entrant will set in.

When the subject is auto, everyone is aware about the industry competition in
terms of customer’s preference. Here customers have been always in the driver seat.
There have such pressure that the auto industry has gone through major consolidation and
now only major groups are commanding global auto market. As a result the power of
customer in this sector is already high and going no lesser than today. New technology

players have to face this demanding customer to meet the commercial aspect too.



SWOT ANALYSIS

The SWOT analysis is a qualitative research tool and highly recommended for such new
initiative especially. As it tend throw weakness and threats along with the strengths and
opportunities. The most efficient way to deal with this model is to identify these issues under
four buckets. By focusing on the strengths and opportunities, company tends to leverage larger
benefit from the beginning of the business. On the other hand, by identification of weakness and
threats, company plans to eliminate weaknesses and manage the risk of threats within

controllable limit.

The fuel cells technology has several strengths, which makes this technology as major
futuristic alternate energy sources especially in automotive sectors. The major strengths
are the progress where it has passed the stage of trial. It has entered into the stage of
making it viable options for commercial exploitation. In an automotive industry where it
will require PEM fuel cells, the key issues would be cost, durability and consistent
performance. Other strength is the continuous increase in the supplier community show
larger commitment for the technology evolution and commercial potential. The generic
advantage, Toyota Mirai emerges as major strengths and those are like environmental
friendly nature of this energy, no emission, never ending source of hydrogen and

numerous applications as potable, stationary etc.



The key weakness in the fuel cells technology development is the lack of focus on the
development by the supplier companies especially to address the reduction of cost and
material content. There have been vision deficiencies in coordination between
universities, national labs, suppliers and end users. This needs to be driven better than
actually happening in the industry. But the same is much better in case of Toyota and
Japan. At the governmental level, the readiness and encouragement is lacking across

globe though Japan provides better environment but much more need to be done.

Opportunities for the fuel cell technology are multifold. There are significant
opportunities for the developmental work in the area of material, fuel cell stack,
membrane, diffusion media, catalyst and plates. These also bring sufficient business
opportunities for many. As the major application is being developed for auto industry, as
a natural process, the auto component companies would be one of the biggest
beneficiaries. At the end the universal benefit of the planet that the world be energy

independent.



The biggest threat in the project of Toyota Mirai and HFC technology is the cost of
material and also development in one country. As major development is taking place
around US, the countries in future may not be US alone. The major threat from the
consumer side is the low gasoline price in the US. Until and unless the HFC technology
brings about the cost competing with the existing price of the substitutes, the consumer
pull will be difficult to create. The other area of challenges is cost of fuel system, which

IS again dependent on material cost.

With the above analysis, in case Toyota, though they are one of the front-runners
in the development of HFC technology, the commercial viability still to come in reality.
Toyota is trying to be pioneer in the technology and to stay ahead in the race. Toyota
Mirai will be lauchned $57.500 in the next year in California because there is a refuelling

station available for public to get the hydrogen fuel filling [35].



PEST ANALYSIS

The development of Toyota Hydrogen Fuel Cell technology is essential for today’s market
due to the energy crisis and global warming issue. PEST analysis is a market analysis tool to
consider the impact of external factors that is used to help an organization in assesses actual and
future strategic contexts [36]. Therefore, understanding macro environment could help the
Toyota’s organization take benefits of the opportunities and reduce threats. According to this
research paper, the author will discuss PEST analysis of Toyota Mirai by focusing on the State of
California, which is one of the largest hydrogen fuel networks worldwide. There are now 11
hydrogen fueling stations that are already in operations and another 45 hydrogen stations are

under development [37].

» Global warming has become one of the greatest concerns of California
government in recent years. The state authority is focusing on persuading local
Californian drivers to switch from conventional vehicles to non-carbon dioxide
vehicles. In the Governor’s Office Summit on Zero Emission vehicles, which was
organized in May 2015, more than 100 mayors, city councilmembers and other
local state leaders support the Governor Brown’s pioneering goal to have 1.5
million clean vehicles in California’s streets by 2025 [38].

> In 2013, in order to increase air quality and tackle global warming problems,
Governor Jerry Brown signed Assembly Bill 8 into law, which included a
provision to give up to $20 million funding every year to support the construction

of at least 100 hydrogen stations in California [39].



» According to the report on the development of fuel cell electric vehicle and
hydrogen fuel station network published by California Environmental Protection
Agency in June 2014, 51 new hydrogen fuel stations, which are funded by
California Energy Commission, are predicted to come into operation by the end of
2015 and to produce up to 9400 kilograms of hydrogen per day [40].

» The corporate income tax in California is 8.84% that is considered as an

unfavorable factor for Toyota Mirai as well as other companies [41].

» In 2013, California was ranked as the world’s eighth largest economy. Also, the
state’s GDP reached $2.2 trillion in 2013 [42]. Hence, California sounds a
promising market for multinational manufacturers and corporations.

» Although California has high average household income, the unemployment rate
in the state is 6.3%, which is a little bit higher than some other states in the US
[43]. This means it is quite competitive to get a high-paid job in California, so
switching to a new innovative car at high price is not a good option to many
Californian people.

» California’s purchasing power is 140.26%, which implies that Californian citizens
have great ability to buy products and services [44].

» California ranked the second fastest growing state economies in the United States
with a 9.5% increase in auto sales, indicating a positive tendency in the market for

carmakers [45].



» California is one of the most innovative states in the US. The state has 4 cities
(San Diego, Santa Cruz, San Francisco, San Jose), which are among top 20 most
innovative cities in America [46].

» The State of California issued some policies, which support to foster innovation
activities in the area. The local authority gives tax credit for companies and
organization to increase R&D expenditures [47]. As mentioned above, the local
government is willing to give funding to equip a strong hydrogen fuel station
networks throughout the state.

» According to the latest statistics published by Broadband Now, 94% of
Californians use different broadband Internet services. More interestingly, 97.9%
of Californian population has access to wire-line internet services and 99.7% of
Californians get access to mobile broadband services, resulting in great

opportunities for companies to accelerate mobile advertising strategies [48].

» California is the most populous state in the country.

» California’s life expectancy is 80.8 in general [49]. The figure proves that
Californian locals are really concerned about life quality and health care
conditions, meaning Toyota Mirai as well as other zero emission vehicles can win
attention of those who strongly care about better living.

» The annual median household income of California is approximately $60,190,

which is relatively high compared to other states in America [50]. According to



Forbes, American people spend nearly 20% of their annual income on
transportation on the average [51]. Toyota determines California as their target
market to put on sale the majority of 3000 Toyota Mirai, which is produced for
US market. Not to mention that the company offers $5000 discount for California
citizens and everyone can buy by installments with $499 per month [52]. More
interestingly, each Californian drives 13636 miles annually, resulting in the
demand of 168 hydrogen kilos, which cost only $100 [53], [54]. Therefore, to
Californian locals with high income, it sounds completely a cheap and economical
option to drive with Toyota Mirai.

Cities in California, which have high percentage of population reaching high
annual income, are: San Francisco, Oakland, Fremont (13%), San Jose,
Sunnyvale, Santa Clara (15.9%), Los Angeles, Long Beach, Santa Ana (7.9%)

[55]. Those can be target market segment of Toyota Mirai.



COMPETITIVE STRATEGY FOR COMPETITIVE ADVANTAGE

The hybrid, electric and hydrogen powered vehicles are entering the mainstream. There
are several fuel alternatives such as natural gas, propane and coal, alcohol fuels such as methanol
and ethanol, and from hydrogen compounds such as ammonia or borohydride [56]. On top of
that biomass, methane, landfill gas or anaerobic digester gas from wastewater treatment plants
can also be used as fuel substitutes and are also treated renewable energy. Compared to every
one above, hydrogen produced via electrolysis gives the cleanest fuels and can be supplied
through grid, nuclear, solar, or wind power [57]. The biggest challenge today in the trial stage is
who will invest the money in fueling stations. There is excitement in this space but the
infrastructural readiness from government side is still missing. One nation among all the others is
making their intension very clear is Japan. It appears that Japan is all set to go all out for most
precious found on the earth. They believe that hydrogen is the alternative source for the future
fueling. Although HFC has been doing the round over decade now in auto industry of the world,
but Toyota is the first and till date is the only auto company that shown higher level of
commitment. This is clear from their plan. Toyota is committed to make HCV new Mirai Sedan.
This is also the first auto company that jumped behind the hybrid and electric technology. They
are also first in the race to come out with commercial production plan. The company has really
made a difference in competitive space in this technology. It is very apparent that Toyota has
carefully managed to hedge its risk on the consumer and the market where people will move
towards the sustainable fuel and HFC vehicle. The introduction of Mirai Toyota is definitely
achieving a lot, as it deserves too. On the other hand, Japan government is also providing
appropriate ecosystem around the HFC technology by committing to build self-service hydrogen

fueling stations, a much-needed ecosystem for the HFC vehicle to popularize. The government



commitment is not limited to support the auto sector of Japan by providing self-service station.
As Bloomberg says that the Japanese government is looking at hydrogen power beyond auto
industry. They believe that Hydrogen power can be adopted as energy source for homes and
office buildings. As a result government is increasing its investment in Hydrogen technology
innovation to the tune of $9.8 billion by 2030 and $75 billion by 2050 [58]. From this, it is clear

hydrogen is viewed by Japan as strong substitute to fossil fuel.

INTERNATIONAL AND GLOBAL STRATEGY ANALYSIS

Mirai is the Japanese word for "the future™ that definitely stands out today in terms of
potential for the future auto market and sustainable energy alternatives. This now registered for
released and already started in Japan in the beginning of the year, Mirai will set a standard for a
whole new class of vehicles having a 300 mile range for a full tank with the fill time of less than
five minutes and a clean exhaust system gives a whole new meaning to HFC vehicles [59]. In
2016 Toyota Mirai will be the first hydrogen fuel cells car to participate in NASCAR race at the
Richmond International Raceway. Toyota is considering that Mirai version will be the first
global auto company and model to go in its regular course of auto business though in limited
manner [60]. The biggest advantage is the major support and commitment from the Japanese
government. The Mirai is a four-door mid-size sedan. The cars will be available first time in
commercial market in California later this year. Toyota has finalised its plan for 2016 about the
Mirai fuel cells vehicle with the fleet of customer, a strategy to make the vehicle with the
commercial and government fleet users. It has launched in Japanese market by giving its first car
to Japanese PM in January this year. Toyota Mirai will go on sale to Europe and US in the fall of

2015. The vehicle will be sold in north-eastern US in 2016. The tentative retail price would be



$57,000 and will be offered on a lease price of $499 per month [59]. Toyota has developed one
unique plan with the Mirai to showcase by using the vehicle in the hands of potential fleet users
in 2015 and will bring Mirai to its annual Toyota Fleet Executive Business Meeting each June at
Ritz Carlton Laguna Niguel in southern California. Fleet attendees will be having opportunity to
test drive the car. The car will be able to meet the zero emission standard mandated in California
as well as New York, Massachusetts, Connecticut and Rhode Island. The vehicle will also fall in
the compliance car category to help meet the requirement. As we have seen before California has
started building the hydrogen fueling station and government has sanctioned $200 million from
the state’s energy commission. On contrary, Honda’s plan for the same HFC vehicle sells is

delayed to now 2016 [61].

CONCLUSION

In line with this priority, the subject is chosen for research here as “strategic management
of technology” in the context of development of Toyota HFC vehicle “Mirai”. With the study of
strategic management of technologies, this technological innovation will achieve much better
business success in real commercial world. Toyota Mirai is considered one of the best emerging
vehicle with respect to sustainability that is expected to unfold big opportunity in terms of
“People, Profit & Planet”.

The above analysis and study provide outline of the hydrogen fuel cells Totoya Mirai
technology and the brief about the technology with the benefit iin term of environment issue. The
discussion was focusing mainly into the area of competitive advantage and its strategy to make
the success of the technology in the emerging world. It is a belief of the Japanese that this fuel or

alternative energy source will be necessary in the future.



The subject area of discussion was the strategic management of Toyota Mirai HFC
technology innovation with in-depth research and discussion through Porters’ Five forces,
SWOT analysis, competitive advantage analysis etc. The study could attempt to provide insight
how the technology innovation can be linked to strategic management area to derive maximum
benefit from the technology advantage. It is clear that Toyota is racing ahead on the subject by
not only readying themselves on technology front, but they started preparing the commercial
production in favour of the product long before the launch. Needless to say the support and
motivation from the governmental side could make whole strategy of the company around Mirali,
a better success. With this Toyota Mirai will bring about the major impact in the socio-technical

landscape and initiating an era of factoring decision on certain technological trajectories.
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