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[bookmark: _Toc122071815]Executive Summary
The purpose of this report is to analyse Tesla's innovative idea involving improving the battery life of its electric vehicle to increase the usage of electric cars globally by changing to lithium iron phosphate batteries. The findings of this report are based on secondary data contained in reports, journals, and relevant websites. The report found that challenges in electric vehicle battery technologies, such as pollution, difficulty in recycling, and the low range of electric vehicles, caused Tesla's move to lithium iron phosphate batteries. 
The report also noted that this innovation was disruptive because it led to longer service life, higher safety, and reduced costs in the industry. The innovation followed both the creative thinking process and the innovation process. It was an open innovation centred on the product because it provided a better version of the electric vehicle battery than the option existing in the market.  
The innovation was effective, considering that the report found that the driving forces for the change outnumbered the constraining forces. However, Tesla had to deal with the risk of the low energy density associated with FLP batteries when implementing the innovation opportunity.  
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[bookmark: _Toc122071817]1.1 Company Overview
Tesla Inc. is an automotive and energy company. The company produces, designs, develops, manufactures, and sells electric vehicles, energy generation, and storage systems. Tesla also has developed its business in selling solar energy, installing, and maintaining energy systems, and has a complete line of clean energy products for production, storage, and use (GlobalData, n.d). It sells cars to customers through a network of company-owned stores and galleries. The company has plants in the United States, Germany, and China and conducts business in Asia m0onb3amaand Europe (GlobalData, n.d). Tesla's headquarters is in the United States, Austin, Texas.
[bookmark: _Toc120217336][bookmark: _Toc122071818]1.2 Innovation and Creativity
Being creative means coming up with new ideas that can be implemented. However, the effective application of these ideas is referred to as innovation (Carayannis, 2020). One intriguing aspect of the relationship between creativity and innovation is that a business organisation may have a high level of creativity but little innovation. This scenario occurs when there are insufficient systems or people do not care enough (Hughes et al., 2018). It is difficult to hear new ideas, develop them, let them grow, and put them to good use in such environments. In this regard, creativity is required for innovation to occur. Creativity is the starting point for the process that, ideally, leads to innovation (Anderson et al., 2014). In other words, strong systems that encourage creativity and a healthy amount of creativity from the start are required for innovation.
This report analyses Tesla’s innovative idea involving improving the battery life of its electric vehicle to increase the usage of electric cars globally. Particularly, the report looks deeper into Tesla's battery of choice, the lithium iron phosphate battery. 
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[bookmark: _Toc122071820]2.1 Overview of the Innovation Opportunity
According to Tesla CEO Elon Musk, many people have been hesitant to invest in electric vehicles because the batteries are not as powerful as they could be (Narayanan, 2022). An electric vehicle's average range is 234 miles: therefore, people who travel long distances may prefer gas-powered cars. In this regard, there was a need to look for new possibilities to make longer batteries so that EVs can travel many miles (Frith, 2021). This was an innovative opportunity that would give Tesla a significant advantage in the industry, making it more competitive. 
[bookmark: _Toc120217339]Taking advantage of this innovation opportunity Tesla developed the lithium iron phosphate battery.  The lithium phosphate batteries, also known as LiFePO4 or LFP batteries have numerous advantages including superior energy density, which allows them to store more energy, they are lighter, safer, and have a much longer life span than other electric vehicle batteries such as the lithium-ion batteries (Ferris, 2019). 

[bookmark: _Toc122071821]2.2. Type of Innovation 
According to the innovation matrix, as illustrated in appendix 1, there are four types of innovation: breakthrough, sustaining, basic research, and disruptive innovation. Tesla’s lithium iron phosphate battery innovation could be classified as disruptive innovation. Disruptive innovation gives an alternative to the structure of a market. Most of the time, it results in developing a product that competes with market leaders while being more widely available (Baunsgaard and Clegg, 2015). 
Similarly, Tesla’s lithium iron phosphate (FLP) battery technology surprised the industry (Lambert, 2022), providing a longer service life, a higher level of safety, and less expensive. Because of these advantages, many automakers in Europe and the United States have adopted the use of LFP (Frith, 2021).  
[bookmark: _Toc120217345]The advantage of the FLP battery as a disruptive innovation is that it led to the creation of a new product (Siedhoff, 2019). By introducing different technologies, Tesla was able to create a product (lithium iron phosphate battery) that is more efficient, cost-effective, and innovative than current batteries in the electric vehicle industry. This, therefore, led to a competitive advantage for the company within the industry (Narayanan, 2022). However, it is essential to note that a disruptive innovation such as the FLP batteries can be costly, as companies must invest in new technology and processes to be able to stay ahead of their competitors (Baunsgaard and Clegg, 2015). 
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[bookmark: _Toc122071822]2.3 The Creativity Thinking Process 
Creative thinking is a process of generating new ideas and solutions to problems. It is a way of looking at things in a different way, and of coming up with unique solutions (Rawlinson, 2017). Creative thinking involves a combination of knowledge, imagination, and problem-solving skills (Mumford and McIntosh, 2017). As illustrated in appendix 6, the creative thinking process comprises four stages: preparation, incubation, illumination, and verification. The LFP battery innovation shows signs linked to the four stages of creative thinking as explained below.
[bookmark: _Toc120217341][bookmark: _Toc122071823]2.3.1 Preparation 
Because many people who travel long distances preferred gas-powered vehicles to EV, Tesla had to look for new possibilities to make cycles last longer so that EVs can travel many miles by making the batteries to last longer (Ferris, 2019). 
[bookmark: _Toc120217342][bookmark: _Toc122071824]2.3.2 Incubation
Arguably, Tesla must have considered numerous ways of increasing the life of its batteries. All these options faded over time, leaving the company with the option of moving to lithium iron phosphate batteries (Mullaney, 2020).
[bookmark: _Toc120217343][bookmark: _Toc122071825]2.3.3 Illumination
FLP battery technology emerged as the most desirable solution to improving the battery life of Tesla’s electric vehicle to increase the usage of electric cars globally (Mullaney, 2020).  
[bookmark: _Toc120217344][bookmark: _Toc122071826]2.3.4 Verification
LFP batteries are a better option because they cost up to 70% less per kilogram than nickel-rich nanowire metal battery technologies, as well as Lithium-ion batteries (Frith, 2021). 
Moreover, the LFP batteries last longer because their capacity degrades more slowly than other lithium-ion batteries. Furthermore, they are more stable and safer because if an LFP battery is used incorrectly or the building is damaged, it is less likely to explode or catch fire due to its chemical and thermal stability (Frith, 2021). 
Applying the creative thinking process to the innovation opportunity enables Tesla to increase the problem-solving ability of its innovation. Creative thinking allowed for thinking outside the box and coming up with innovative solutions to the battery life problem. However, it can be difficult to make decisions or reach a consensus when creative thinking is involved, as everyone's ideas and opinions may be vastly different (Rawlinson, 2017). 


[bookmark: _Toc122071827]2.4 Models of Innovation 
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[bookmark: _Toc122071828]2.4.1 Open and Closed Innovation 
Open and closed innovations have similar concepts but different steps (Leitão et al., 2019). In a closed innovation, all creative processes occur within the company. The advantage of this type of innovation is that company's staffs handle research, idea generation, product development, and marketing: consequently, this empowers the innovation chain (Felin and Zenger, 2014). However, the disadvantage is that since it does not involve stakeholders outside the company’s knowledge and ideas, businesses are pressured to hire top talent and experts (Marco,2020)
In open innovation, a company uses its ecosystem to implement an idea. Open innovation brings together researchers, universities, partner start-ups, and experts to improve the innovation process (Smith, 2015). Open innovation allows companies with limited resources to use external resources. The advantage of open innovation is that collaboration makes innovation cost-effective and efficient, making it easier and cheaper to implement an idea (Chesbrough, 2019). However, it can be time-consuming as vast opinions have to be taken into consideration. Open innovation also can lead to dependence on external companies which often can be competitors. This type of innovation also hides the risk of leaking essential organisational information (Marco, 2020).
It is essential to note that the lithium iron phosphate technology is a decade-old technology even though it has not been applied in EV batteries (Ferris, 2019). Therefore, Tesla’s lithium iron phosphate battery innovation was an open innovation following that the company relied on the findings of the research done by different universities, researchers, and organisations in developing FLB batteries.  
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[bookmark: _Toc122071829]2.4.2 The Innovation Process 
The innovation process has many advantages. In the case of Tesla, it encouraged creativity and the development of new ideas, allowing for the identification of a solution to the problem of shorter battery life. The innovation process encourages people to think outside the box and come up with novel solutions (Mitzkus, 2022). For example, it enabled Tesla to think out-of-the-box by considering new ways of enhancing EV battery life leading to the development of the FLP battery that is cheaper, last longer, and safer. However, the disadvantage of the innovation process is that it is a lengthy and arduous process, involving coming up with a new idea, validating it, launching it, and maintaining its success (Kulakauskaite, 2021). 

2.4.2.1 Idea Generation and Mobilisation
In the case of Tesla’s innovation to improve EV’s battery life, different ideas were generated before settling on the FLP batteries (Mullaney, 2020). 
2.4.2.2 Advocacy and Screening
After considering the potential benefits and problems of the available options, FLB battery technology was considered the best: it is cheap, last longer, safer, and more stable (Frith, 2021). 
2.4.2.3 Experimentation
To experiment with the innovation, Tesla moved its standard range Model Y and Model 3, produced in China, to the Iron phosphate (LFP) batteries (Lambert, 2022).  
2.4.2.4 Commercialisation
Tesla used the experimentation with Model Y and Model 3 to commercialise the innovation by showcasing the benefits of using FLP batteries as opposed to the widely used lithium-ion batteries (Frith, 2021). 
2.4.2.5 Diffusion and Implementation
Tesla confirmed that in the last quarter of 2021, the company had shifted nearly half of its vehicles to cobalt-free LFP batteries. Moreover, the company’s CEO, Elon Musk, affirmed that the company plans to move more EVs to LFO batteries to overcome the cobalt and nickel supply concerns (Lambert, 2022).
[bookmark: _Toc120217348][bookmark: _Toc122071830]2.4.3 The 4 P’s of Innovation 

2.4.3.1 Product Innovation
Product innovations are changes to the goods or services sold by a company or group. A simple or complete redesign of an existing product can be considered product innovation (Tidd and Bessant, 2007).
2.4.3.2 Process Innovation 
Process innovation refers to modifications on business processes in response to market and technological changes to ensure long-tern success (Tang and Werner, 2017).
2.4.3.3 Paradigm Innovation
Paradigm innovation involves altering business procedures, especially when they discover new markets where they can make more money. This innovation refers to a shift in the business status quo that changes how people think (Anthony, 2014). 
2.4.3.4 Position Innovation
Position innovation occurs when a business begins by targeting one group of people and then expands to reach a larger group (Anthony, 2014). In other words, this type of innovation mainly involves repositioning by offering a product or service in a new direction or a new market (Tang and Werner, 2017). 
Tesla's FLP battery innovation can be categorised as product innovation. It is essential to note that product innovation does not only implies creating an entirely new product that solves a completely new problem. Instead, it can involve using newer versions that are better in terms of technology and design, like the case of Tesla’s FLP batteries (Lambert, 2022). 
[bookmark: _Toc120217349]Product innovation has numerous advantages, including more value to customers (Von Hippel, 2016). For example, Tesla’s FLP batteries are cheap, last longer, safer, and more stable (Frith, 2021). Additionally, product innovation allows companies to better meet customer needs, which can lead to improved customer satisfaction (Tidd and Bessant, 2020). In the case of Tesla, the FLP batteries have enable the company to produce EV that can travel longer miles. Consequently, Tesla has been able to reach more potential customers, create a positive impression, and increase their visibility (Lambert, 2022). However, product innovation can be expensive. Companies need to invest in research and development, which can involve a significant amount of time and money (Tidd and Bessant, 2020). 
[bookmark: _Toc122071831]2.5 Assessment of the Effectiveness
According to Lewin’s Force Field Analysis, as illustrated in appendix 5, change necessitates upsetting the status quo. In other words, for change to take place effectively, the driving forces for the change must outnumber the constraining forces (mindtools.com 2022). The driving forces or the advantages of moving Tesla’s EVs to FLP batteries included cost-effectiveness, well-defined performance, stability, and safety of the FLP batteries (Frith, 2021). As mentioned above, FLP batteries cost up to 70% less per kilogram than other battery technologies (Frith, 2021). Moreover, LFP batteries last longer because their capacity degrades more slowly 
On the other hand, the constraining forces or the disadvantages towards the change include cost and time. Changing to FLP batteries can be expensive and time consuming (Tidd and Bessant, 2020). However, Tesla’s change to FLP batteries was effective because the driving forces for the change outnumbered the constraining forces as evidenced by the benefits highlighted above.  
[bookmark: _Toc120217350][bookmark: _Toc122071832]2.5.1 Barriers and Risks 
Based on the Force Field Analysis above, the barrier or risk that Tesla needed to be aware of when implementing the innovation opportunity includes the cost of the change and the time it would take (Tidd and Bessant, 2020). The need to invest in research and development, which involves associated costs, including creating a prototype, acquiring the necessary materials, and marketing the product. Moreover, product innovation, such as Tesla’s FLP battery innovation can be time-consuming (Tidd and Bessant, 2020). The company needs to dedicate resources to research, development, and testing to create successful products. This process can take months or even years, during which time the company may be unable to focus on other areas of its business.  
Therefore, the advantage of Tesla’s product innovation is that it has provided more value to the customers, which is a great way to help the company stay competitive.  However, the disadvantage is that Tesla had to make huge costs and time commitments to ensure the success of the innovation. 
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[bookmark: _Toc122071833]2.6 Leadership and Management
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[bookmark: _Toc122071834]2.6.1 Feed-Forward Practice 
Innovation must result in something that provides improvement for the company. To increase the success and impact of innovation, each organisation must devise its own compelling and unique methods, develop customised innovation practices, and employ various strategies tailored to its specific needs and circumstances (Zhu, 2020). In this regard, the feed-forward practice is a suitable management practice to follow through with the identified innovation opportunity. 
Feedback is always about improving performance, whether for innovation or improvement. As a result, it is always about the future (Siddiqui, 2020). Feedback is not limited and only remains consistent over time. If the company is to succeed in the future, the team must be willing to accept criticism (Sadler et al., 2022). Feedback will inform the company about how the innovation has been received and whether adjustments are required. 
[bookmark: _Toc120217353]Based on the bad reputation of tesla as employer the Feed Forward practice can be applied. There is a room in moving from Feedback orientated to Feed Forward orientated company.

[bookmark: _Toc122071835]3.0 Conclusion 

This paper applied various tools and models to Tesla’s lithium iron phosphate battery innovation, including the innovation matrix, creative thinking process, open and closed innovation, the innovation process, the 4p’s to innovation, and Lewin’s force field analysis. Tools and models are essential components of the innovation process because they provide a framework for understanding the problem, developing solutions, and measuring the effectiveness of those solutions.  
The tools and models have numerous advantages. For example, applying a creative thinking process enables the companies to increase the problem-solving ability of its innovation. Adopting the innovation process encourages creativity and the development of new ideas. Allowing for the identification of a solution to the problem of shorter battery life by considering new ways of enhancing EV battery life leading to the development of the FLP battery that is cheaper, last longer, and is safer. Moreover, the signs of the 4Ps of innovation enabled Tesla to come up with a product innovation the provides more value to customers allowing the company to better meet customer needs, which can lead to improved customer satisfaction. However, some disadvantages were also noted in the application of the tools and models. For instance, the main problem identified with the use of the models and tools is that they make the innovation process lengthy hence consuming more time and money.
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Appendix 1: Innovation Matrix












Appendix 2: Open and Closed Innovation

The primary distinction between open and closed innovation is how innovation is created. Open innovation techniques are used by businesses to get ideas from outside sources, while those who use closed innovation techniques, on the other hand, generate their own ideas.












Appendix 3: Model of Innovation












Appendix 4: 4P's to innovation












Appendix 5: Force Field Analysis
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