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[bookmark: _Toc]INTRODUCTION
It’s been more than 120 years since the IC engine was commercialized and since its invention, it became a huge global industry for automated transportation. Due to the increasing population and a high number of vehicles on the road, the emission, the price of these cars, the technology used, the emission levels and various other such factors gave birth to the rise of new demand for a better alternative for vehicles technology (Sperling, 2013). In the past few years, various countries around the world have started to embrace the EVs (Electronic Vehicles) as the future of transportation.   
This report will develop an understanding of the current market and future trend of EVs in the context of Volvo, which is a Sweden based multinational automobile manufacturing company headquartered at Gothenburg (Volvo Group, 2020). The company has launched its range of electric cars in 2019 and penetrated the market of the future, by putting the technology at the centre of its future business (Volvo group, 2020). This report will use frameworks and models to evaluate the current trend of adoption of electric cars and discuss the future of the industry. 
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PESTLE ANALYSIS
The PESTLE analysis is a framework which comprises of the major microenvironment factors to evaluate the environmental factors affecting the businesses. It helps in developing an understanding of how these macro-environmental factors are affecting or affect the business so that effective strategies can be made to deal with them (Ho, 2014). PESTLE analysis is vital for the success of any business because these factors are not controllable by the business and hence all the decision-making must be done according to these aspects. In the context of Volvo electric cars, the PESTLE analysis is given below:
Political: Political factors are the ones which demonstrate how the business is being affected due to political or governmental bodies. The European Commission has come forward to support the adoption of EVs and proposed directions for the development of alternative fueling methods. The change happened in 2013 for supporting clean energy (Avci et al. 2015). There is a regulatory pressure on automobile companies for reducing their fleet emissions, which brings a good scope for EVs of Volvo in the European market and all around the world (Sierzchula et al. 2012). The CO2 reduction target for automobiles is higher in the EU as compared to China, Japan and the US. They aim for the limit of 95g CO2/km cap by the end of 2020 and the regulations may tighten further (Mckinsey & Company, 2014). This is represented in the graph below: 
[image: ]
Figure 1: Ambitious targets set by global governmental bodies for CO2 emissions of light vehicles
Source: [Mckinsey & Company, 2014]
Economic:  In Europe, several regions such as Norway is significantly showing a rapid growth in EVs sales. In 2013, the total sales of EVs were 6.2% of all and the new sales share of EVs reached 12% by November (Holland et al. 2016). As the governmental bodies show support to the adoption of EVs, the business for Volvo will significantly add to the economy and continue to grow in the upcoming global markets. 
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Figure 2: Stimulation of EV demands by the government
Source: [Mckinsey & Company, 2014]
Social: The main three forces driving the adoption of electric mobility are the industry developments, the customers' demands and the stimulus of governments. The early adopters of EVs in mega-cities such as Paris, New York and Shanghai suggested that these people usually have high purchasing power (Wesseling et al. 2015). Customers all around the world are now more aware of the adverse impacts of vehicle emission and are now demanding companies to be more responsible for environmental health.
Technological: Technology is now being more focused on reducing the carbon footprint for the organization due to the increasing demands for companies to adopt better CSR policies. The speed with which EVs are embraced by the customers depends upon the innovations made to reduce the total cost price of the products and various other factors (Kristoffersen et al. 2011). In EVs, the type of battery pack used is a critical technological component as most of them are Li-ion technology but now small formats cells are also introduced by Tesla which is better than the li-ion (Kristoffersen et al. 2011). 
Environmental: This is the most essential aspect which is forcing the automobile industry and other organizations to change their products to be easier on environmental health. EVs are embraced by the customers not only because they are cheaper or more efficient in the coming future, but also because those who have high purchasing power also care about the environmental impacts (Serra, 2013). Customers are ready to pay a premium price for zero-emission standard vehicles. According to Serra (2013), 29% of EVs in Norway stated "environment" as the main reason to purchase. 
Legal: With the governmental support and green flag to EVs all around the world, the government is also providing better business opportunities in their areas to encourage the production of EVs, which is an advantage for Volvo to start their ventures and grab the market of the future of the automobile. There are lower legal restrictions as the demand for adoption of safer transportation alternative is urgent as environmental health is critical, for example, the climate change (San Román et al. 2011). 
PORTER’S FIVE FORCES MODEL
Bargaining power of suppliers: moderate
The Company has a long term history in the automobile sector and great brand loyalty of customers. For R&D, the company is more dependent on house capabilities for bringing innovation in products. Due to a new segment, the supplier power is moderate because the previous suppliers won’t be useful for the EVs manufacturing, and the EVs industry is still in its initial phase, with comparatively have very less number of reliable suppliers, such as for batteries (Bohnsack et al. 2014).  
Bargaining power of customers: Moderate
The bargaining power of customers is moderate because there are a large number of automobile manufacturers who are experts in the field and have already launched vehicles. For Volvo to overcome this force, their offerings must be unique by bringing more efficiency through innovation, to gain a monopoly in the market (Tuttle and Baldick, 2012). 
The threat of new entrants: low
The major and esteemed automobile companies such as Ford, Audi, TESLA, Toyota, etc. have realized the potential of the future market of EVs due to which they are rapidly launching and improvising their range of EVs (Yang et al. 2015). Due to this, it is difficult for any new venture to maintain its competitiveness among these players and hence this force is low.  
The threat of substitute: Very low
The possibilities with EVs are already under-minded and the technology has a lot to see yet. The scope for such electric vehicles for personal and commercial use is still being projected and the threat of substitute as of now is very low. The EVs itself is not the substitute for automobiles but a substitute of engine for ICs to Electronic (Sadek, 2012). 
Rivalry among competitors: High
This force is high as esteemed automobile manufacturing companies such as Audi, Totoya, Mercedes, Ford and many other companies are already working in the field of EVs. Tesla is currently among the market leaders when it comes to innovation in electronic vehicles. In 2013, Nissan sold 100,000 units of EVs and TESLA has already sold 25,000 units of the S-model. Also, only TESLA is using the OEM (Original Equipment Manufacturer) of small format cells which are said to be better than the usual Li-ion batteries as it signed a contract of four years, for manufacturing 2 billion cells (Mckinsey & Company, 2014). Thus, this force is high.
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Automobile manufacturing companies such as Volvo have realized the potential of EVs in satisfying future needs. Volvo is a premium car maker which have announced its penetration in the EVs industry through all of its productions after 2019 (Pelliccione et al. 2016). The car manufacturing industries have changed over the past few years when they realized that there is already a good demand. The car-making company has announced the gradual end of cars with IC only as a part of their strategy over the past few years. Pelliccione (2016) stated it as one of the most significant moves for embracing the EVs and demonstrated how electrification of vehicles is paving its way as a new chapter of automobiles after over a century of the invention of IC driven ones. 
The past few years was a period of maturation of EVs which was also supported by the governmental bodies (Svahn et al. 2017). The president and chief executive of Volvo stated that they have noticed an increasing demand for electrified cars and they are redesigning their strategy and supply chains to meet them. According to him, the customers will be allowed to choose and pick from a range of electrified cars as per their wish. Talking about the European regions, the automotive powertrains are yet to be diversified which will produce a diverse portfolio of powertrains with alternatives of electrically driven vehicles as a successor of IC engines driven vehicles (Netland and Aspelund, 2013). The graph below represents the sales figures of EVs in the European country, which shows a clear rise in the demand and a fall of LVs (Light Commercial Vehicles).
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Figure 3: EV sales by European country, 2011-2013
Source: [Mckinsey & Company, 2014]
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Figure 4: the trend of the launch of EVs
Source: [Mckinsey & Company, 2014]
FCEV: fuel cell electric vehicles BEV/REEV: battery electric vehicle/range-extended electric vehicles PHEV: plug-in hybrid electric vehicles HEV: hybrid electric vehicles
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The electric vehicle has a long-term history since its first use was demonstrated by Nikola Tesla but due to the high demand and convention of IC driven vehicles, it failed to gain popularity and recognition. A modern problem such as increasing pollution, lower efficiency, high fuel prices, adoption on a large scale and many other reasons; the EVs market are growing rapidly (Van Vliet et al. 2011). The rate of its adoption depends upon various factors such as fuel prices, emission regulation and battery pack efficiency. The most frequently used measure is TCO and the key cost driver is the battery pack used (Vikström et al. 2013). Economies of sales have reduced battery prices and are expected to reduce further to gain competitiveness. Innovations such as lightweight carbon fibre for reducing the weight have improved the EV's proposition. 
According to Kahlen and Ketter (2015), a lot of improvisations are yet to be made such as standardization of slow/fast charging, lightweight vehicles, and so on. OEM and suppliers will also invest more in platforms for EV productions which will be different from the cars with ICE technology. Over a longer-term in future, electric mobility will be intensively used for personal and industrial transportation all around the world and will begin with megacities, slowly spreading its reach in smaller cities with a better pricing strategy for holistic adoption. By the end of 2020, ICEs with optimized performance will already dominate the European market and by the end of 2030, it will be globally embraced as the primary mode of transportation (Dijk et al. 2013). However, the experts and various scholars suggest that the speed with which Evs will be adopted globally is still difficult to determine and depends upon a range of factors such as regulatory environment, oil prices and infrastructure of charging (Mckinsey & Company, 2014). 
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Figure 5: factors affecting EVs adoption in future (demonstrating sales of the vehicle as per powertrain technology used in per cent of sales across emissions)
Source: [Mckinsey & Company, 2014]
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From the above analysis, it can be concluded that EVs have a great scope in future as with the development of a lifestyle of people, there will be more demand of transportation to boost the development and aid lifestyle of people. Satisfying this need through IC driven vehicles has been proven dangerous for the health of the planet and human due to which EVs are already in high demands in European regions. For Volvo, the important driver of the TCO of their cars is the battery pack cost, which is already being addressed by TESLA. It can also be concluded the short term adoption of EVs depends upon the consumers’ willingness to pay more for them and the demand incentives such as tax breaks and subsidies, as it is still in its initial phase and yet to see a lot of developments and improvements before it could compete with the traditional alternatives. And for the long term adoption, Volvo has to focus on reducing the cost of batteries and consecutively the price of their cars for penetrating successfully and establish a significant market.  
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Exhibit 1.3
The number of EV model launches doubled in 2013 compared to 2012, and
is projected to grow by 50% in 2014

Alternative propulsion model launches, 2010-2016F
Number of models with start of production in the respective year
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inthe long run, EVs will become an important and significant part of our everyday life.

Exhibit 1.8

In the long-term EV adoption remains uncertain, driven by regulation [cuio0
Vehicle sales per powertrain technology in percent of total sales across emissions scenarios
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Exhibit 1.4

Governments around the world are setting ambitious targets for light

vehicle CO, emissions

Planned emission standards in select regions
g CO,/km normalized to New European Driving Cycle
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Exhibit 1.6
Stimulating EV demand: Governments STATUS Jan 2014
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Norway and Netherlands are clear frontrunners in EV uptake, with France,
Germany and UK sales material and growing significantly
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