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The history of car manufacturing began in 1896. Comparing with other industry, the car industry is a young one. Still, it has seen some revolutionary phases. Now, the cars are autonomous, electrified, shared and also connected. However, there are many forces that have brought several changes in the car production. Along with the pandemic, economic and technology has some immense impacts on the industry. The firms have been facing several issues for that. These firms must convert these challenges to competitive advantage for the betterment of the industry. These firms need to revaluate the production system, the supply chain, the financial health and even the benefits of globalisation. 
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Car manufacturing industry of the world has been facing much changes than expected. The sales of cars have declined by 14% in the previous year (Mathilde, 2021). The sales this year is expected to be about 70 million which is 10 million less than the sales in 2017 (I, 2021). The pandemic has left a lot factors to affect the industry for a long time. 
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The PESTEL analysis of the industry can identify some key factors that have brough the changes. 
Political and legal factors: The regulators and their regulations have always been affecting how the car manufacturing companies are operating in a country. Increasing tariffs has been affecting the market of the cars. Europe has 10% tariff rate on average, USA has increased the tariff 3% from 2.2%, China decreased it to 6.1% in 2021 in the face of pandemic (Chad, 2021). Many countries like Sweden, Bhutan etcetera are concerned of the carbon emission. That is why the car producers are focusing on the electric cars. The pandemic has made the political factors more complex. Closing business paying severance expense is very expensive for the companies. Also, the safety policies are a major factor. In Germany, speeding is okay as long as the cars have enough fuel. The cars manufacturers have modified their cars in such a way that German cars can go 200,000 miles which is why many taxi chauffeurs chooses Mercedes Benz over others. 
Economic factors: The industry is facing a cruel year. The European countries took around 10 years to recover the recession, America has not seen any real growth since 2015; China is also seeing decreasing growth for the previous three years (Shigeta and Hosseini, 2021). Then the pandemic hit. The small car manufacturers like Fiat, Renault etcetera have very low margins making things harder. Nissan had to close their operation only in 48 hours in Spain due to pandemic (Jack, 2020). The disposable income has drastically decreased. Many people lost the financial capability to afford a car.  Globalisation has been reconsidered in this phenomenon. Though Nissan had to stop operation, Mercedes Benz did not do the same as its supply chain include the local businesses in Germany (Jack, 2020). Liquidity has been a big issue which is why car companies are entering long term high credit agreements. 
Social factors: People have a belief that new is always better. Such belief inspires the car producers to introduce new cars with new features. Also, more than 50% of people think the car technology can affect the rate of insurance. However, the threat of ride-sharing service industry has somehow minimised as people are staying home now. Sharing a ride with strangers amid this pandemic is not preferable now. The case is same for the public transport too. Experts believe the trend of car ownership will increase. The New York city saw 40% rise in the ownership. However, many people are now concerned of their health which is motivating them to purchase cycles, bicycles etcetera. Millennials, along with Z generation, has been showing less interests on cars (Chad, 2021). 
Technological factors: One thing that affected the most this industry is technology. Even though the world is facing more than 50% decrease in the sales of cars, the rate of registration of electric vehicles has been increased to 23% (Jack, 2020). The industry is trying to build sustainable connection among the cars which will decrease the research cost up to 20%. By digitising the supply chain, 10% decreased production cost bring more than 3% increase in the unit production (Jim, 2021).
Environmental factors: The pandemic is creating new trend of mergers among the car manufacturers to sustain in the market. Ford and Volkswagen are developing new independent driving technology together. Many experts say the market will see thing like that more in the future. The European countries and the US will need two more years to rebound the pre-pandemic state while China has already been rebounding with the potentiality to sell 30 million automobiles in 4 years (Chen, Lawell and Wang, 2020). The pandemic hit the manufacturing most by creating shortage of micro-processor. 
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Figure 1: Product life cycle (Chad, 2021)
Every product goes through these five phases before being discontinued from the market. The industry does the same. However, the industry life of cars has shortened to 6.7 years in this century from 8.6 years in 1980s. The main reasons behind are the increasing competitions coming through globalisation, the changes in regulatory, policies, technology and so on. The manufacturer has very small period to produce new cars and sell those to the consumers. The following figure shows how the product development period has shortened with a major jump to 27% in the range of 12-18 months. These changes came from advanced technology, more efficient supply chain, convergence of electric devices and so on (Smys and Ranganathan, 2019). The companies are changing so fast to innovate new ways to utilise the fuel use. Around 39% of the innovations are derived by automotive suppliers. Manufacturers are creating new partnerships with the suppliers to deal with the changes. However, 25% car producers are stuck with their research due to the pandemic (Chad, 2021). 
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Figure 2: Automotive Industry life cycle (Chad, 2021)
It led the companies to invest more on R&D to sustain in the market and make profit. The situation is quite risky for the industry. The companies have to use newest technology and huge databases for the product development process. 
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Value chain of the automobile industry is quite similar to others. The maintain sources of raw materials are the USA, China, Japan and so on (Chatal, 2020). Most of companies rely on the imported materials. It has put a negative impact on the production of the cars in this pandemic. As mentioned earlier that Mercedes Benz was able to continue their production due to clever use of the local suppliers. The supply chain could not affect the company. The operation is done in mainly Asia and different European countries. As outbound logistics, the companies rely on their own showroom and franchises (Imran et al, 2020). The marketing and sells are mostly dependent on the technology and use of internet. In this pandemic, people have been on the internet to connect with all. The manufacturers had to rely on different social platform for that. The after services is one of the most important factors of the industry. The vehicle repairing however saw record jumps. Due to pandemic, many countries lessened the price of the fuel which increased the tendency of long drive and road trips. The USA saw 44% increase in repairing industry (Jim, 2021). 
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Things have been harder for most of industries in the business world amid the pandemic. These are mostly creating challenges for the automobile industry along with some opportunities. The companies must address these issues. The challenges along with the possible solutions are described below-
Mass production has been a revolutionary change in all the industry as it lets the companies to produce achieving the economies of scale and charge lower price than before. Many people became able to afford a car by their low-income level (Shigeta and Hosseini, 2021). The companies achieved mass production with the advent of the first world war which made the war more dangerous and ruthless. But the pandemic hit the sales of the cars. In 2020, the sales dropped 14% which is a huge loss for the world market. The UK showed a decline in car manufacturing by 3% while the US saw around 9%. The people are going through many changes in this pandemic which is also affecting their buying behaviour (Axel, 2020). E-mobility has been their preference now. The European Green Deal 2021 has set the goal of decreasing carbon emission more than 37% by 2030. Around 23% of the new produced cars in the UK is electric vehicles (Dhir, 2021). The firms have to develop some strategies for these situations. The first thing the companies must do is to keep communicating with the existing and potential market of the cars. The firms can arrange virtual trade shows to compensate the cancelled trade shows. The companies can manage the customers to customise the cars according to their preferences. Along with that, arrangement of contactless selling is a must now. After the pandemic, the firms will face massive discount pressure. The companies must evaluate the distribution process, inventory analysis and so on. The firms can spend this time revaluating the business model to make it more consumer centric. The investments in electric cars and connected vehicles can help the firms to deal with environmental issues. It will also give the suppliers new ways to diversify the business minimising the risks. 
The liquidity of the companies is important to operate smoothy daily. The failing economy and the pandemic have hit the financial strength of the companies. Many firms maintain low liquidity and also produce low priced vehicles. These companies are entering risky credit agreements which can make the bankrupt and out of business. The market has lost its value by around 12%. It will lead the companies to merge and consolidate. Many companies have been investing in connected, autonomous etc. Automobile which will be hindered by the monetary problems of the firms. The probable solutions for the situation can be maintaining good and long-term relationship with the financial institutions and getting help for the daily expenses. The companies must set prioritisations while making payments to the creditors. The firm must consider the fixed-costs backup modes now. It needs real time information of the cash flows to make prompt decisions. Along with that, the economic conditions of the supplier and the dealer to take and give help to each other. The firms must enter agreement with all the related parties to control costs and also audit prices regularly. The firms must consider the downstream value chain to earn extra profits (Lisowski et al, 2020). The firms have to find the sources of inorganic growth opportunities. 
The supply chain has created huge challenges for the car manufacturers. Many firms use JIT inventory system to save costs and uses the international sources of materials. There are around 30 thousand parts in a car (Blume, 2021). If one part arrives late, the whole process gets interrupted. The companies must build a common platform for the integration of the related parties. It will make any disruption visible before any critical moment and the source too. The firm must track where the parts are by IoT technologies. Thus, the JIT system can be fully effective. The supply chain can be disrupted through different political and economic issues. Natural changes and disasters have affected the choices of the consumers. For that, the companies must identify the prioritise the risk to take steps beforehand like backing up the production, finding alternative sources of raw materials, analysing trends and so on (Arumugam, Kannabiran and Vinodh, 2020). 
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Several macro-economic factors like regulations, tariff rate, severance expense, decreasing growth of the economy and disposable income, attitude towards the health, technological factors like automation, self-driving software etcetera, the pandemic etc. have brought several industrial changes to car manufactures. The life cycle has decreased to around two years. Different global treaties like European Green Deal 2021 have pushed the car manufacturers to innovate more. However, decreasing sales, faulty supply chains, financial issues have created new challenges for the firms. They need to focus on downstream value chain, inorganic growth opportunities, back up of the production, alternative sources of raw materials, trends and so on.  
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