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Electric cars- are they an innovative opportunity or a major threat to big businesses? 

[bookmark: _Toc534672160]Introduction:
With the increasing emphasis on climate change, global warming, continuous global resource shortages with rising fuel prices and the advancement made in technology with continuous innovation focus now has shifted to electric cars that are battery driven. (Barkenbus, 2009; Kalhammer et al., 2007; Bandivadekar et al., 2008). Globally 26% primary energy is used in transportation leading to the 23% greenhouse gas emissions in the atmosphere is energy related of which 74% is contributed by transport sector. These emission have led to global warming and deterioration of environment. To reduce the carbon impact and save climate electric vehicles provide one of the best alternatives (Helmers & Marx, 2012).
Electric cars is an automobile using electric motor and motor propulsion instead of an internal combustion engine (ICE). Electricity is used to power battery used in electric car also known as electric vehicle uses electricity as transportation fuel stored in batteries whereas hybrid cars uses battery and motor to improve the  efficiency of gasoline fueled cars-an electric car exclusively uses electricity (Berman, 2014). 
These electric cars present a promising future as they have zero greenhouse gas (GHG) emission, no noise pollution, maintenance cost is very less, are very efficient and fast, with tax credits given by governments. Although policy makers, science and industry has increased their attention only recently, the concepts of electric cars developed as early as in 1834 but the practical feasibility of EVs has tremendously increased in recent years.(Kley, Lerch, & Dallinger, 2011). We are going through one of the massive shifts in one of the biggest industries in the world. Transport industry today is powered 90% by the derivatives of oils. The high prices, greenhouse gas emission, uncertainty of the oil sector and dependence on high oil imports has rendered situation very critical so now the shift to electric cars has been accepted readily by the governments globally (Evannex, 2018).
[bookmark: _Toc534672161]History:
In the history of Automobile the two competing models already existed side by side- one internal combustion engine ICE and second the an electric drivetrain. Thomas Davenport an American inventor built the first electric car in 1834 and the first ICE vehicle was developed by Benz Daimler in Germany in 1886.  In the year 1900 electric cars had a substantial share and F. Porshe invented a hybrid electric car with an internal combustion engine it was until in 1908 when Henry Ford chose an internal combustion engine vehicle for mass production of cars in history. ICEV won the race and displaced battery electric vehicles completely. In the interim electric cars got popularity in 1990’s when Zero Emission act was passed in California. One of the major company in automobile industry General Motors in 1996 released the EV-1, the first all-electric car. These cars were expensive and battery technology was not suitable so companies like General Motors started working on more profitable models. After two years act got suspended and Partial Zero Emission cars were favored which encouraged the carmakers like Toyota to make hybrid vehicles which combine electric and combustion engines improving the energy efficiency radically along with this the idea of electric cars also spread globally parallel to the model Toyota Pirus (Massala, 2018). As a full hybrid vehicle can also be drove electrically it just needs a bigger battery and plug in order to be charged like battery electric vehicle. So a category of plug in hybrid vehicle was created. Different automobile makers like General Motors, Volvo cars, Ford have announced that they will introduce electric cars in coming years even sports cars are also on way to hypercar i.e. a complete electric car is announced by lotus in coming years which can range $2.6 million. This lotus hyper car would compete with traditional hypercars from manufacturers such as Ferrari and McLaren. Possibly its robust competition would be the EV Nio EP9, an all-electric supercar (Massala, 2018). Already Tesla, US cobalt, Alphabet, are the innovative companies that lead electric cars. (Hanley, 2017).
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Electric cars no doubt seems an innovative and worthwhile concept and is most needed at present but with it arises many concerns as well. The most immediate is the high cost associated with it as compared to the normal ICE vehicle. Electric cars are operated by batteries; these battery have high cost, they limit the range of the car to travel on one go, they limit the size of the car as bigger cars would need bigger batteries so mostly electric cars are small, the necessary infrastructure needed to charge the electric cars is yet needed to be built which also requires investment, having the belief that electric cars have zero GHG emission is also one picture of the story we need to look at the ‘well to wheel’ approach here as the electricity needed to charge the batteries is generated by coal in US, China, Germany still although most of the countries like Denmark Sweden use wind energy but converting the complete electricity production on renewable sources takes time and also it raises the unit  cost of electricity in turn raising cost of electric cars, another waste associated with it is how the batteries will be disposed of after use as lead, nickel cobalt and now lithium are far more dangerous components than carbon (Hensley, Knupfer, & Pinner, 2009). Another significant factor is the loss of revenue to government as petrol has road maintenance tax which is the major source of revenue to governments with electric vehicles on road they will lose this income but despite all these problems future of electric cars is promising. The concept of electric cars is old and it is the third time it has gained so much momentum although many criticisms have been raised and even it has been termed as ‘EVs are a Bust’ and many attempts have been made by the oil groups and traditional automakers to discredit the science climate change but with the regulations made by government to support the electric vehicle with new incentives, tax credit and policies encounter these doubts (Hanley, 2017).
Electric cars present flattering future with novelty and modernization. They promise a bright future with zero waste and menace but the successful implementation of them needs several steps to be taken. The commercial success is dependent on building infrastructure to support them on road. Electrification of roads need to be done to support EVs on road by recognizing charging capacity gap (Electric Cars: Challenges, Opportunities and Outlook to 2040, 2017). One of the biggest concerns is that recharging facility should be available and it should be standardized. By standardizing the charging connectors it would ease the charging of all the electric vehicles and also government would be able to tax it. The other concern is the time required to charge. Fast charging in minutes should be obtained to make them more use friendly. As electric cars can be charged at home as well and their charging requires electricity. As the number of cars increase they may burden the domestic electric supply however charging at the night times saves the waste of electricity and “Vehicle to Grid” (V2G) approach is also discussed such that vehicles can supply energy back to the grid at peak load hour (Vliet, Brouwer, Kuramochi, Brock, & Faaji, 2011). This way electric vehicles serve the purpose of mass storage and also replaces stationary batteries. 
Another significant concept is of e-conversion which means conversion of new or used ICEV to electric cars, can easily be implemented by experienced personnel. For developing countries like India, Pakistan Malaysia etc. will take time to adopt the electric cars unlike China which is far ahead in the race. E-conversion can be a cost friendly solution for developing world (Berman, 2014). 
As Britain has taken the decision to ban the sale of petrol and diesel cars from 2040 in an attempt to clean atmosphere and reduce air pollution, subsequently Germany has also made the statement to ban combustion engine after 2030 along with this other developing countries imposing pressure to have cleaner air regulations have put the ever strong and profitable automobile industry and oil industries under extreme threat and electric vehicles appear as existential threat (Fuel efficient cars a bigger threat for oil than electric vehicles, 2018). Thus, the oil industry giants like Exxon, BP, and Shell are working in collaboration with auto makers such as Ford and Fiat Chrysler to make supper efficient and smooth lubricants to improve efficiency of traditional engines and making them better. (Electric Cars: Challenges, Opportunities and Outlook to 2040, 2017). Therefore Electric cars companies like Tesla and others have greater competition as oil companies and automobile companies are entrenched deep in the business challenging the survival of new industries. 
For present the substitutes for electric cars are very few. The business of electric cars itself has become a threat to big businesses if they do not adopt the new technology soon and meet the new standards being set.  The battery technology however needs extensive exploration still and even in the future new models with advanced innovation and invention will eventually subside the old  (Lassila, Haakana, Tikka, & Partanen, 2012).
Electric cars needs a lot of research to sustain itself in the market. Heavy investment is needed at the time of development of product and also at the production phase. Both these phases are referred as “valley of death”. Investment is available at the stage of development but to find investment at the stage of development is very difficult posing a strong threat to the business overall (Grunig, et al., 2011).
Public and private sector both need to take the responsibility to sustain environmental friendly incentives and ventures. The individual common user is reluctant to buy the electric cars as shown in studies as mainstream consumer or buyer is reluctant to make high initial cost as compared to combustion engine car. Although the total cost of an electric car as compared to diesel engine is almost equal with electric cars requiring very less maintenance as compared to ICE vehicle the reasons include preference of personal needs over environmental and the expectation that these current innovative models will be made obsolete with rapid technological and infrastructural developments over time (Rowe, et al., 2012). 
One of the significant supplier will be the battery industry as its development and advancement is crucial for electric cars to flourish. They will have first mover advantage such as increased automation, increased procurement leverage, and new form factors. As battery contribute the 30 to 50 percent of cost of an electric car, battery manufacturers may integrate vertically into market of key materials needed. Battery makers may take place of tier-one suppliers in the electric car industry (Hensley, Knupfer, & Pinner, 2009).
Currently battery manufacturers do not have enough investments that they provide warranties credibly along with that it is important that they protect their intellectual property right to prevent reverse engineering. If companies with strong balance sheets and with prior business of batteries like NEC or Samsung, Sony etc. join to provide the service then the prospects of success are high. However globally the act of filing patent application is now increasing continuously with most applications received from United States and China. Hyundai, Toyota and Kia are top applicants for electric car patents. In contrast Tesla being the leader in electric cars have only 78 patents with open source Philosophy. They have said it on record that they will not fire any lawsuit against anyone that wants to use the technology in good faith. But other companies are seen on a war against their patent rights as American Vehicular Science has already been involved in 26 litigation cases. It is expected that the number of electric vehicle patents will increase tremendously in near future (Parker, 2018). 
It is speculated that Corporations like Bosch, Samsung, Sony all will eventually enter in electric cars. Sony’s CEO as reportedly commented that they do not have intention to join electric automobile industry but you never know. Samsung has also denied its intentions of entering electric vehicle market before. (Parker, 2018). Samsung SDI is already making batteries for BMW, Volkswagen but it made a major move when it acquired battery pack subsidiary of Magna’s international in 2015. The acquisition involved procuring of the whole battery business from Magna Steyr, the Austria-based unit of Magna International, all contacts were transferred to Samsung SDI with 250 employees, and including two sites ones in Graz and other in Zettling-which were then realized as combine share and asset (Sawes, 2015). Neither the financial details of the acquisition nor intellectual property rights or reversion clause are available publicly (Gibson, 2018). But as Samsung acquired the whole subsidiary and Magna divested in the automotive batteries they would not have retained any property rights and also no further collaboration between two organizations are seen in future. Samsung SDI mentioned this step as a strategically important for them as it not only enhanced Samsung SDI’s leading position in battery cells with Magna's expertise in automotive batteries but it was also believed to will help gaining access to markets in Europe, China and North America. As china present a booming market with its environmental problems and carbon pollution setting a goal of 20% sales by 2025 of electric vehicles and plug in vehicles. Samsung SDI is ready to reap benefits and so is Magna international as they kept their focus on meanwhile Magna international kept its focus on its main business of engineering, drive trains and fuel systems. It entered into another venture recently with Beijing Electric Vehicle Company, a subsidiary of BAIC, and is expected to launch its EV’s by 2020 (Hanley, 2018).
The business of electric vehicles is expected to flourish in the near future but the industry is facing great turbulence as the competitions increases making it difficult for the new entrants to survive and the already established business are improving them continuously making the market highly volatile and unpredictable. The biggest competitive advantage in the field of electric automobile industry is the innovation. Many organizations are protecting their rights through filing patents as Honda, Hyundai, Kia and Toyota, few giants like Tesla believe in one philosophy and few like Samsung, Sony have even kept their entry secret in the market may be to protect their intellectual property. Considering the situation of the industry staying secret and holding back for profits when businesses need support to sustain and withstand does not seem a good strategy. As already mentioned that the first mover advantage is more important. And the environmental concerns and policies are in support of the electric vehicles today. The plug in vehicles are becoming more and more efficient and they will slow the transmission as they reduce the carbon emissions significantly thus is now the time that proper actions need to be taken for electric cars to flourish. 
Another conjecture holds that Batteries in electric cars and petrol in combustion engine both hold the same value for the automobile industry. By replacing internal combustion engines by electric cars we may be able to overcome oil dependence for now but it can create new dependence on batteries in future and most of the batteries currently are manufactured in Asia. It is appropriate to consider these quarries beforehand for smooth and successful functioning of electric car industry.
[bookmark: _Toc534672163]Conclusion:
Electric cars are an innovative product of modern times and in comparison to the old combustion engine electric cars are a clean technology as they do not emit any GHG on road. Although electricity used to charge them produce gas emissions but that can easily be replaced by alternative fuels i.e. green energy. Different government regulations around the globe favor the adoption of electric cars. Although they are expensive initial investment but total cost in comparison to traditional cars is less. The general hindrance in accepting electric cars is that they may be a threat to the big businesses but that worry is too immature as it will take 100 years or even more to fade away the traditional internal combustion engines and with hybrid cars available it may take even longer. Electric cars and the internal combustion engine both are not the perfect solution in all scenarios but both are needed for a sustainable and affordable mobility future. However, it is pertinent that consumers globally see Electric cars as ready for market rather than work in progress. 
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