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With an ever-growing population and an increasing demand for everything, the question of sustainability of the planet earth is often in discussion. Over the last few centuries, incredible advancements have been made in almost every field, but the question of the long-term sustainability of the human race still remains unanswered. With the industrial revolution and the developments in the transportation sector, the consumption of fossil fuel has grown almost seven-folds only in the last 70 years (Ritchie and Roser, 2017). This growth in fossil fuel consumption cannot be sustained much longer; considering the negative environmental impacts of fossil fuel such as CO2 emission, it should not even be maintained. To address the issue, a number of renewable energy sources have been and still are being tried out. With the motto of going green, the commercial production of electric vehicle (EV) started in the latter part of the last decade. With more automobile producers moving towards electrifying their vehicles, the business models, as well as the consumer behaviour of the automobile industry, is changing and new business opportunities are emerging. This paper will consider the emerging business opportunities resulting from the mass EV adoption and the businesses in the automobile value chain that may no longer remain profitable in the long run.
Any new product apparently has four stages in its life cycle – development, growth, maturity and decline. With more of an asymmetric reverse U-shaped curve, the life cycle of a product helps with making important entry, exit and investment decisions. Levitt (1965) suggested that the life cycle of a product can be exploited and benefits can be realised. In the second stage of the product life cycle, in the market growth stage, the market size of the product goes towards explosive growth. In the third stage, in the maturity stage, the growth slows down and the market consolidates. Levitt (1965) proposed that these two stages, growth and maturity, can be stretched to profit from the positive impacts of extended economies of scale. Klepper (1996) mentioned that the product R&D costs are higher in the growth stage and process R&D costs are higher in the maturity stage. When the market matures, the cost of R&D for products goes down and the large firms can take advantage of their size assuming they entered the market early and has innovative expertise. Klepper (1996) suggested that entering the market early, preferably in the development and growth stage, can benefit the larger firms as they are expected to survive the longest. As EV is at the end of its market development stage, it is high time for larger firms to enter the market and safeguard long-term survival and profitability by stretching the growth and maturity stage with innovation in the products and connected services.
In 2013, the early adoption of EVs took off in Europe. There are some evident limitations of EVs such as high costs (total cost of ownership – TCO) and lower range compared to ICE (internal combustion engine) vehicles to implement a mass adoption of EVs. But early adopters are still choosing EVs because of the reduced carbon footprint, additional driving and usage benefits and cost savings resulting from government subsidies. Many of the European governments are providing attractive benefits for the early adopters of EVs, but that is not enough as the TCO of EVs is still considerably high compared to ICE vehicles and in the long run, the cost is considered to be one of the key demand drivers. The battery price is one of the major cost drivers of an EV. EV battery price per kWh was ~USD 560 in 2011 which was expected to come down to ~USD 383 in 2015 and below USD 200 by 2020 (Amsterdam Round Tables, 2014). The expectation came true as the price of battery per kWh averaged at USD 156 in 2019 (BNEF, 2019). The expectation, made in the early development stage, that the cost of EV batteries would go down has been fulfilled because of innovative technologies and larger firms moving towards producing EVs. That leaves another major limitation of EVs – limited range; if solved, it can lead to an outrageous growth in the EV market. Many OEMs (original equipment manufacturers) are moving towards producing electric cars such as Volvo, BMW, Toyota, Audi, Nissan, etc. which is contributing to the industry investment in product R&D. As a result, EVs have got a range of over 300 miles (Tesla Model S). At the same time, the number of charging points are increasing and it stood at more than 164,000 in Europe by 2019 (EAFO, 2019). But the number of publicly available EV charging stations is nowhere near the EU’s target of setting 800,000 EV charging stations throughout Europe by 2020. So, there is an evident challenge with setting up an adequate number of EV charging stations which offers great opportunities for entrepreneurial endeavours in the EV value chain.
Porter (1985) in his book, Competitive Advantage, proposed how firms can achieve and sustain superiority in terms of performance. In the discussion, Porter suggested a generic value chain which applies to almost any business firm. The value chain includes five primary activities – inbound logistics, operations, outbound logistics, marketing and sales, and service. There are four supporting activities – firm infrastructure, human resource management, technological development and procurement. In different parts of the EV value chain, a number of business opportunities are emerging for the entrepreneurs. Some of the most promising business opportunities in the electric vehicle ecosystem are the infrastructural businesses of setting up charging stations, creating a network of charging stations, developing and maintaining software and applications for registrations, access and payment of charging services, smart grid management services, battery swapping services, developing cost-effective networks of all-in-one EV services and so on. The key issue with electric vehicles right now is the limited number of publicly accessible charging stations and on top of that, most of the available stations being slow charging stations. So, most of the emerging business opportunities involve increasing the number of total EV charging stations.
The challenge of inadequacy in the number of EV charging stations is not easy to overcome as the investment required is overwhelming and the governments on their own cannot bear the responsibilities. Nicholas (2019) proposed an estimated cost of installing EV charging stations. If there are 4 DC fast chargers per site, two 50 kW and two 150 kW, each 50kW charger would cost approximately $36,235 and each 150kW charger would cost approximately $38,047 after considering the cost of materials, labour, permit and taxes. So, each charging stations would cost approximately $148,564 and to fulfil EU’s target of 800,000 publicly available charging stations, it would require an investment of approximately $120 billion. This cost is only for setting up the charging stations; upgrading the entire power grids and power management systems would cost multiple times the amount. Then the household and corporate building would also need upgrades to accommodate the EV charging and smartly managing the reverse flow of electricity. Most of the European governments are already providing tax benefits and subsidies for electric vehicle owners; expecting absolute government investment in the development of charging infrastructure, household and corporate power system upgrade, and power grid upgrade would be unrealistic. As entrepreneurial undertakings are meant for solving this type of challenges, there is enough room for innovative technologies and business models. As Volvo announced that each of its vehicles launching from 2019 would have an electric motor and other large automobile manufacturers like Audi, BMW, Toyota, Volkswagen, Nissan and Honda are adopting EVs, the trend is getting clearer. Most of the European countries have set a target of stopping the sales of petrol or diesel-based vehicles in the next few decades. So, it is a perfect time for entering the EV ecosystem as an entrepreneur.
The production and marketing of electric cars present many business opportunities other than setting up charging stations. Setting up adequate charging stations is a key step in promoting mass EV adoption. Innovating technologies to bring the cost of batteries, chargers and smart power management systems is also important for improving the whole ecosystem. Entrepreneurs can develop new battery technologies, cost-effective charging systems, AI-based autopilot software for EVs and power system upgrades for household and corporations. Entrepreneurs can also bring down the TCO of EVs by formulating cost-effective models for running fleet operations using EVs. Dedicated EV-battery production and the recycling of used batteries can also be an entrepreneurial attempt. Developing a network of garage spaces that accommodate over-night EV charging at a lower cost is also a viable business opportunity.
As the adoption of EVs is accelerating, new business opportunities are emerging in the EV ecosystem. At the same time, a number of existing business are losing their long-term perspectives. In the long run, some of the profitable businesses linked to the global automotive industry may no longer remain profitable. Randall (2016) forecasted that EVs will cost the same as their ICE equivalents by 2022. If the current rate of EV adoption continues, Randall (2016) predicted an oil market crash by 2023-2025 because of a displacement of 2 million barrels of oil per day. So, the business of oil production may not remain profitable if EVs continue to displace oil consumption. But as Domonoske (2019) and Eberhart (2018) suggested, the disruption in the oil sector created by the adoption of EVs will not be so drastic. Though the oil sector may survive the oil displacement by EVs, the oil producers surely will lose sizable sales of oil in the automotive industry. So, oil production may not remain as profitable as it is now. Business offering brake pads, gearing, liquid cooling systems for car engines and suspensions will lose a substantial portion of its sales as EVs are highly efficient and require infrequent changing of parts. The sales of automotive lubricants will plummet as EVs do not require much lubrication for engine and gearbox. Oil distributors and petrol pumps that only sell fuel will also lose business. Again, car servicing centres will lose their business as EVs require very low maintenance services. So, the entire oil industry, industry producing and serving car parts, lubricants and car servicing centres will lose at least a part of its revenue if the electric vehicles are mass-adopted. As the trend of shifting towards electric automobiles has already been established, the businesses of oil production and distribution, lubricant, car parts and car servicing linked to the global automotive industry may not remain profitable in the long run.
When Toyota launched the first mass-produced electric car, Prius, it instantly became a favourite among the users. Electric cars are out there for about two centuries, but with the commencement of mass-production of electric cars, a new trend started to emerge. A number of leading automobile producers have moved towards producing EVs at a large scale and hefty investments have been made. Many governments worldwide have started offering subsidies and other benefit packages to encourage the adoption of EVs. In the last decade, the cost of EV batteries fell sharply. The drop in the costs is bringing the price points of EVs closer and closer to their ICE counterparts. In the next few years, EVs and their fuel-burning counterparts are expected to cost the same. The adoption of electric vehicles by the large automobile producers like Tesla, Volvo, Toyota, Honda, Nissan, Audi, BMW and Volkswagen is reinforcing the trend of shifting towards electrification of the automotive industry. This consistent growth in the production, marketing and sales of EVs observed in the last couple of years present the entrepreneurs with a number of business opportunities. With the adoption of EVs at a mass level, opportunities with establishing car charging stations, power grid management services, development of software and applications, innovation in car batteries and charging systems, fleet operation with EVs and offering garage spaces with charging facilities are presented to the entrepreneurs. With the emerging business opportunities, a number of businesses linked with the global automotive industry may lose their business or no longer remain profitable. Oil producers and distributors, lubricant sellers, car parts sellers, petrol pumps and car service centres will lose a part of their business because EVs will displace the demand for oil, lubricant and car parts. The car maintenance servicer providers will lose their business as EVs require minimalistic maintenance. Though the zero-carbon footprint of EVs is more of a hype, moving towards the electrification of the automotive industry is a change for the good and sooner or later, it will be adopted by the mass consumers.





Page | 2 

Bibliography
Amsterdam Round Tables (2014). Electric Vehicles in Europe: Gearing Up for A New Phase? Evolution. [online] Amsterdam: McKinsey & Company. Available at: https://www.mckinsey.com/~/media/McKinsey/Locations/Europe%20and%20Middle%20East/Netherlands/Our%20Insights/Electric%20vehicles%20in%20Europe%20Gearing%20up%20for%20a%20new%20phase/Electric%20vehicles%20in%20Europe%20Gearing%20up%20for%20a%20new%20phase.ashx [Accessed 29 April 2020].
BNEF (2019). Battery Pack Prices Fall as Market Ramps Up with Market Average At $156/kWh in 2019. [online] BloombergNEF. Available at: https://about.bnef.com/blog/battery-pack-prices-fall-as-market-ramps-up-with-market-average-at-156-kwh-in-2019/ [Accessed 29 April 2020].
Domonoske, C. (2019). As More Electric Cars Arrive, What's the Future for Gas-Powered Engines? [online] NPR. Available at: https://www.npr.org/2019/02/16/694303169/as-more-electric-cars-arrive-whats-the-future-for-gas-powered-engines [Accessed 30 April 2020].
EAFO (2019). Normal and Fast Public Charging Points (2019). [online] European Alternative Fuels Observatory. Available at: https://www.eafo.eu/electric-vehicle-charging-infrastructure [Accessed 29 April 2020].
Eberhart, D. (2018). The Oil Sector Will Survive the Arrival of the Electric Car Just Fine. [online] Forbes. Available at: https://www.forbes.com/sites/daneberhart/2018/03/22/the-oil-sector-will-survive-the-arrival-of-the-electric-car-just-fine/#ef0e2cc71551 [Accessed 30 April 2020].
Klepper, S. (1996). Entry, Exit, Growth, and Innovation over the Product Life Cycle. The American Economic Review, 86(3), pp.562-583.
Levitt, T. (1965). Exploit the Product Life Cycle. Harvard Business Review, 43(1965 November).
Nicholas, M. (2019). Estimating Electric Vehicle Charging Infrastructure Costs Across Major U.S. Metropolitan Areas. Working Paper 2019. [online] International Council on Clean Transportation. Available at: https://theicct.org/sites/default/files/publications/ICCT_EV_Charging_Cost_20190813.pdf [Accessed 29 April 2020].
Porter, M. (1985). Competitive Advantage: Creating and Sustaining Superior Performance. New York: The Free Press, pp.33-61.
Randall, T. (2016). Here’s How Electric Cars Will Cause the Next Oil Crisis. [online] Bloomberg. Available at: https://www.bloomberg.com/features/2016-ev-oil-crisis/ [Accessed 30 April 2020].
Ritchie, H. and Roser, M. (2017). Fossil Fuels. [online] Our World in Data. Available at: https://ourworldindata.org/fossil-fuels [Accessed 29 April 2020].



