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Introduction
Vehicle electrification has become a key trend in the automotive sector, boosted by clean energy and climate change concerns and several government policies such as support for zero-emission vehicles and carbon taxes, all which are intended to reduce greenhouse gas emissions. According to Deloitte (2019), EV production will likely reach 35million units by 2030, up from 2million in 2018. Its already stated that EVs have fewer moving parts than ICE vehicles and their assembly requires just as fewer manhours than their gas-powered counterparts. The implications are far reaching. New opportunities that will arise out of this shift include demand for energy and utilities, charging infrastructure, battery life cycle management, and increase in market share for electrical component suppliers. On the other hand, demand for oil will likely lead to de-investment in the oil sector and discontinuation of businesses that supply auto spare parts and ICE components such as the exhaust or fuel systems.
Figure 1: EV global sales since 2010-2017
[image: ] 
Source: McKinsey 2019
PART 1: Business environment
Business environment sums up all external and internal factors that influence an organizations performance (Worthington and Britton 2014). The business environment is made up of a wide range of influences, political, economic, social, technological, etc which have potential to impact the day today business activities as illustrated below (Worthington and Britton 2014).
A. PESTLE Analysis
Political environment
Tough emission targets by several governments
In order to reach emission targets, several governments have increased their support for zero emission vehicles through banning diesel engine vehicles, supporting EVs deployment and investing in charging infrastructure (Fredriksson et al 2018). Several countries and cities across the world have set tougher emission targets, setting end dates for the sale of diesel engine vehicles. In Europe, Norway, BEVs are set to account for 100% of all new car sales by 2025 while France and the UK have planned to end the sale of diesel vehicles by 2040 (Hertzke et al 2018). Because of this pressure, OEMs are ramping up their EV portfolios in order to meet regulator demand, in fact, incumbent OEMs will produce more than 300 EV models by 2025 (Tschiesner et al 2018).
Figure 2: Global EV deployment forecasts
[image: ]

Economic environment
Declining battery costs
Battery costs, the major cause of EV premium costs are experiencing a major decline through the years, falling by 87% from above $1,100 per kilowatt-hour in 2010, to $156/kWh in 2019 (Scott 2019). As noted by several analysts, the average price will continue to go down, reaching an average of at least $100/kWh by 2023 (Scott 2019). This decline has been a result of scaling up of manufacturing capacities, as manufacturers continue to see bigger orders as the electric vehicle continues to grow and high energy density cathodes increasingly become commonplace (Tschiesner et al 2018). Declining battery costs, introduction of new pack designs as well as declining manufacturing costs will continue to drive prices down, making EVs more affordable. 
Figure 3: Declining car battery costs
[image: ]Source: Bloomberg 2019
Legal environment
Several governments have come up with policies and regulations in order to encourage the drive towards electrification. City access restrictions, fuel economy and emission targets, financial incentives are some of the policies put in place by governments to create a favorable environment for EVs adoption (Albrahim et al 2019; Deloitte 2019). 
Environmental issues
The biggest driver for EV adoption up to date is climate change and the evolution of CO2 regulations globally. From the beginning of 2020 all car manufacturers in Europe will need to meet stricter regulations on how much carbon dioxide should be emitted. Failure to meet these regulations will lead to penalties of about €34 billion in penalties (Dawson and Sachgau 2019). 
Figure 4: Likely fines for automakers
[image: ]Source: Bloomberg 2019

As shown in the fig above, Volkswagen AG, is threatened by the largest penalties of about 9 billion euros followed by PSA and Renault Group. On the other hand, Central London in 2019 launched ultra-low emission zones where by vehicles driving through London must meet new, tighter emission standards or pay a daily charge of at least £12.50 to travel within the area (London.gov 2020). 


B. Porters Five Forces
Threat of entry (High)
As noted by (Worthington and Britton 2014; Johnson et al 2017), the ease with which an industry can be entered determines the degree of competition.  High barriers are however good for incumbents because they protect them from competition from new entrants. Incumbents in the automobile have been protected by scale and experience, legislations, economies of scale, capital requirements etc. However, with the drive to electrification, the barriers have been eroded, leaving the industry vulnerable to high competition. Different governments have set up regulation, that have opened the door for new entrants, on top of that, EVs require fewer manufacturing components, something that has made it easy for well-funded tech companies without scale or experience to enter the industry and compete (Fredriksson et al 2018). 
Threat of substitute (High)
According to Grant (2016), the price that consumers are willing to pay for a product is highly dependent on the availability of accessible substitutes. In the case of EVs, the closest competitors are recent car models that have been built to comply to emission standards. These cars emit lower emissions which makes them acceptable, on top of that, they are cheaper than EVs which makes them more affordable for consumers. 
Bargaining power of buyers (High)
The extent to which customers are price sensitive highly depends of the intensity of competitiveness in an industry (Grant 2016). As competition in the automobile industry continues to intensify the consumer will gain more bargaining power, forcing EV manufacturers to push down their costs. As noted by analysts, EV supply will exceed demand by 2030, giving buyers more bargaining power, considering that some OEMs and new entrants will be forced out of the market (Deloitte 2019). 
Bargaining power of suppliers (High)
The major determinant of supplier bargaining power is the ease with which an industry can switch from one supplier to another (Johnson 2017). Being new technology on the market, suppliers of EV components are still few and manufacturers are currently highly dependent on them.  This can be evidenced by delays in the supply chain of European countries which were as a result in delays of battery suppliers (McKinsey 2019). 
Competitive rivalry (High)
The EV industry is highly competitive, characterized by high barriers to entry and exit. With the drive to electrification, growing acceptance and favorable legal environment, many new companies both incumbents and new have the market to claim a part of the growing market. As shown below, supply is forecast to exceed demand by at least 14 million units (Deloitte 2019).
Figure 5: The gap between EVs supply and demand
[image: ]
Source: Deloitte 2019
Conclusion
The EV industry has through recent years experienced strong growth, surpassing a million units in 2017 and forecast to grow further. This growth will be as a result of a favorable environment including a number of favorable laws and regulations, improving technology, growing acceptance as well as growing climate change concerns. However, Porters Five Forces analysis has shown that all the five forces are high. As already noted above, in an industry where all the forces are high, there will be high competition, less profitability, making it less attractive.   
C. Organizational change
In order to succeed in the global environment characterized by ever changing technology, an organization should always be ready to adopt to change (Mullins 2016). Huczynski and Buchanan (2013) have also noted technology as the most notable feature of environmental change. Whereas it comes with major threats, it also comes with opportunities. Other than impacting the general structure, technology also impacts work organization and design of jobs (Huczynski and Buchanan 2013). 
The EV drive and growth will have a major impact on the supply chain of traditional OEMs which are traditionally based on combustion engines. Unlike ICE vehicles, EVs require fewer manufacturing components which will require fewer number of employees and costs. However, traditional OEMs will face major challenges shifting to EVS. Other that experienced supply chain and value chain disruptions, some of them may even experience closure and job losses due to failure to adopt. 
In order to avoid failure, manufacturers must change their strategy to adapt to the technological changes and impact.
Given the forecast challenges, partnerships will become an even bigger success factor. OEMs should forge partnerships between new tech companies which are well funded in order to share costs. Through partnerships, car manufactures will be able to share technology and platforms, while reducing their costs in an emerging market that is proving vital for future mobility.
Figure 6: Areas where most companies are partnering
[image: ] Source: Autovista 2019
 
There have already been notable partnerships between Ford and Volkswagen working, Toyota working with Suzuki, Mazda and Subaru and BMW with Jaguar Land Rover (Autovista.com 2019). 
Conclusion
As per the findings, EV growth has been boosted by a favorable environment including a number of favorable laws and regulations, improving technology, growing acceptance as well as growing climate change concerns. However, Porters Five Forces analysis has shown that all the five forces are high. Any industry where all the forces are high, there will be high competition, less profitability, making it less attractive. In fact, analysts have noted that by 2030, supply will surpass demand, lowering profitability. As a result, a number of EV manufacturers especially startups will be forced out of the market leading to consolidation. 
However, this technological change though accompanied with lots of opportunities is also a major threat especially to the supply chains of OEMs who have to shift their whole manufacturing systems. 
PART 2 – New opportunities 
A. Porters generic value chain & conclusion (adapted to electric vehicles)
Porters value chain refers to a set of activities that firms undertake when adding value to a product or service. 
Figure 9: Porters generic value chain
[image: ]
Source: Grant 2016
Unlike traditional ICE vehicles, EVs require a different value chain and processes to support them. The move towards electrification of the automobile industry will eliminating a lot of the traditional sets of activities that have been an integral part of the ICE vehicle value chain, with new activities and processes as shown in table below;
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	Industry Value Chain of Electric Vehicles

	  SUPPORT ACTIVITIES
	Firm infrastructure- EV OEMs especially those taking the purpose built rather conversion strategy will need to develop new infrastructure that handles electrical components, and battery technology. Old ICE vehicle structures will be eliminated.


	
	Human Resource Management- The dawn of Electric Vehicles will require specialist knowledge in cell design, AI, and chemical engineering since the battery will be the biggest source of value for EVs, as it makes up 50% of its cost.

	
	Technology development- The technology of EVs revolves around battery development, since the battery takes up 50% of EV vehicle development costs. To reduce costs, OEMs that take the conversion route may outsource expensive battery production and retain in-vehicle software and electronics capabilities inhouse while those on a purpose-built model may retain battery production.

	
	Procurement- EVs have fewer moving parts (20) compared to ICE vehicles (2000). This will mean procurement will be drastically reduced to fewer component suppliers and raw material producers who will take up a powerful role in the new EV value chain.

	
	Inbound Logistics
	Operations
	Outbound Logistics
	Marketing & Sales
	Service

	
	Since EVs have on average less moving components than ICE vehicles, inbound logistics will be determined by whether vehicle design is based on conversion or purpose-built model.
	The production plant of a typical EV plant that’s taken the purpose-built model is likely to be smaller with fewer operations compared to that of a conversion plant which keeps most of the production processes of a traditional ICE car.
	If companies rely more on company owned retail and repair services due to complex nature of EVs, warehousing may become a crucial value activity.
	Traditional dealer networks will face decline as sales & marketing moves online & towards company operated EV retail stores as in the case of Tesla.
	Traditional services such as gas stations, and after-market spare parts dealers will no longer be main service providers, to be replaced with charging stations and company-operated retail stores and online services that will play a more leading role.

	PRIMARY ACTIVITIES







B. New business opportunities
The electrification of the automobile industry is forecasted to bring about entire new business opportunities, new production techniques and a transformation of the entire supply chain, leading to challenges as well as new business opportunities for entrepreneurs and business executives in the auto industry and outside of it.
Utilities
A study by the Boston Consulting Group estimates that the rise of EVs and the general electrification of the transportation sector could create $3 billion to $10 billion in new value for US utilities through 2030. This comprises massive opportunities for investment in grid infrastructure especially distribution and new product and service markets that will support EVs in terms of meeting capacity and energy demands that charging systems will need (Baker et al 2019). According to Eggert (2019), the emergence of EVs is already improving the balance sheet of cash strapped utilities in places such as California (which accounts for half of US EV sales) where high EV uptake has been shown to increase utility revenue, and even reducing electric energy costs for everyone. 
Charging infrastructure providers
Utilities will also be presented with opportunities to invest in EV operations and maintenance including the installation, operation, maintenance, and servicing of EV charging points; the provision of smart software and grid solutions for energy management and fleet routing; and consulting services (Baker et al 2019; Business Insider 2019). This is why more than 15 pioneering US utilities with 18million customers are already investing hundreds of millions of dollars in new charging stations across the US. Some utilities—including Innogy, Enel, E.On, and Vattenfall—are already emerging as end-to-end owners and operators of charging infrastructure, covering installation, operations, maintenance, and service (Baker et al 2019). Nevertheless, majority of utilities in the US – at least 359, are still either unprepared or uncertain when it comes to investment in the EV space, meaning opportunities still abound in this space (Eggert 2019). 
Battery life cycle management
When an EV battery reaches the end of its useful first life, manufacturers have three options: they can dispose of it, recycle the valuable metals, or reuse it (McKinsey 2019). EV Batteries today don’t last as long as the vehicles they power, an issue that necessitates a system for the distribution and installation of replacement battery units, and a plan to deal with the millions of used batteries coming back from customers. Eventually, such batteries will need to be either disposed of, recycled or reused to reduce potentially dangerous and polluting toxic waste, and to recover valuable raw material such as cobalt and lithium. The reuse of such critical materials is expected to become an important business opportunity since they can also be used to hedge against future fluctuations in their prices (Ward 2017).
Other forms of battery recycling also present big opportunities. The typical lithium ion battery lasts for just 7 years of use before its changed. Only 5% of li-ion batteries are recycled at present, meaning 11million tons of li-ion batteries will be discarded by 2030. But they can be instead be recycled for valuable raw materials such as cobalt and lithium that go into making them (Simlett 2019). 
Batteries that cannot be recycled due to the chemical nature of their makeup can be repurposed for second-life reuse serving less-demanding applications, such as stationary energy-storage services. McKinsey (2019) notes that the market for second-life-battery supply for stationary applications might reach $30billion by 2030 (see figure below). 
Figure 10: Second-lie lithium-ion battery supply
[image: ]Source: McKinsey 2019
Supply of electrical components
The critical role that electrical components will play in the industry also means that suppliers of electronic and electric car components will see some of the largest increases in market size in the future (Deloitte 2019).
C. Discontinued businesses
One of the businesses analysts reckon will continue to see decline in demand and divestment is the oil sector. The electrification of transport is already having an impact on global oil consumption as they hasten the slow but steady decline in petroleum consumption. According to Murtaugh (2019), electric transportation could displace as much as 6.4million barrels per day of oil demand by 2040 with fuel efficiency from improvements in ICE vehicles erasing another 7.5million barrels per day.  Currently, a lot of such displacement is being driven by the electrification of public transport such as electric buses in places such as China where analysts predict oil demand will peak as early as 2025 as drivers forego petroleum-fuelled transport in favour of electrified vehicles (Murtaugh 2019). The International Energy Agency (IEA) estimates global oil demand to peak by 2030 (Sharma 2019).
Nevertheless, while most analysts agree that demand for oil is likely to decline, many do not anticipate the total collapse of the sector. For instance, Sharma (2019) sees the decline in demand for oil as an OECD market issue, arguing that demand will still be driven by countries in the developing world where EV uptake is likely to remain nascent, atleast for the foreseeable future. 
In fact, McKinsey (2018) argue that even as ICE vehicles become more efficient and less predominant and EV presence on roads increases as a proportion of vehicles on roads, demand for crude-oil will continue to grow globally. The projected demand is expected to come from a variety of sources, including industries such as chemicals and aviation; developing nations, notably China, India and other emerging markets; and the sale of more automobiles globally, including more ICE-powered automobiles, and hence more vehicle miles traveled worldwide.
EVs are stated to have less than 20 moving parts compared to ICE cars that have around 2,000 moving parts. It already takes 40 percent fewer hours to assemble an electric motor and battery than a traditional internal-combustion engine and transmission (Dawson et al 2019). The low volume of components will affect many businesses. Suppliers who manufacture internal combustion engine components such as the exhaust or fuel systems. will lose out. EVs use a lot of IT and electronic components, since they are computers on wheels. This will favour suppliers with the technology to supply such modern systems. While large suppliers with financial backing and technical capabilities may likely adapt, smaller players may perish. Only those suppliers who take the necessary steps will survive and succeed (Eisenstein 2019). Other sectors anticipated to see business discontinuation include the aftermarket and maintenance sector which includes auto spare parts sector. With less parts to deal in, and less maintenance, many businesses in aftermarket sector may also cease operations (Deloitte 2019). 
Conclusion
The shift to electric vehicles from the combustion engine is transforming the automotive value chain in ways that few can predict or even anticipate. According to Deloitte (2019), EV production will likely reach 35million units by 2030, up from 2million in 2018. Its already stated that EVs have fewer moving parts than ICE vehicles and their assembly requires just as fewer manhours than their gas-powered counterparts. The implications are far reaching. New opportunities that will arise out of this shift include demand for energy and utilities, charging infrastructure, battery life cycle management, and increase in market share for electrical component suppliers. On the otherhand, demand for oil will likely lead to de-investment in the oil sector and discontinuation of businesses that supply auto spare parts and ICE components such as the exhaust or fuel systems.















Part 3 – Conclusion
The EV industry has in current years experienced strong growth, surpassing a million units in 2017 and forecast to grow further. As per the findings, this growth has been boosted by a favorable environment including a number of favorable laws and regulations, improving technology, growing acceptance as well as growing climate change concerns. However, Porters Five Forces analysis has shown that all the five forces are high which makes it less attractive and profitable. As a result, a number of EV manufacturers especially startups will be forced out of the market in order to avoid losses. Never the less, if manufactures and suppliers in someway mange to turn industry challenges into opportunities, they will be able to become successful and enjoy profits.
EV production will likely reach 35million units by 2030, up from 2million in 2018. Its already stated that EVs have fewer moving parts than ICE vehicles and their assembly requires just as fewer manhours than their gas-powered counterparts. The implications are far reaching. New opportunities that will arise out of this shift include demand for energy and utilities, charging infrastructure, battery life cycle management, and increase in market share for electrical component suppliers. On the other hand, demand for oil will likely lead to de-investment in the oil sector and discontinuation of businesses that supply auto spare parts and ICE components such as the exhaust or fuel systems.
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Figure 10: Global EV deployment forecasts
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