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Introduction 
This written report is focused on the multinational company John Deere, through conducting further research, this report will cover and explore the information systems implemented by the John Deere company and will be identifying the ways data is collected to generate knowledge. Secondly, it will look at the benefit of customer relationship management systems, looking at the advantages and challenges that could be faced of John Deere implementing the system. There will be a Porters five forces analysis discussing how the John Deere company could apply their information systems to counter those five areas. Advantages and disadvantages of how technologies of ‘Big data’ and ‘internet of things’ used can help with knowledge management, and lastly how throughout the covid-19 pandemic and challenges faced, also how John Deere strengthened their knowledge management practices offering further recommendations. Background and research on all information provided will be specified to give clarity on the topic and show further understanding. 
John Deere is a company that relies on more than 180 years of experience. The company was founded in 1837 by John Deere who was a blacksmith at the time, he successfully developed the first scouring steel-plow and then went on to making 1,000 plows a year. The company was incorporated under Deere and company in 1868 and has continued to build a reputation and uphold John Deere’s principles of selling high quality products. Today it has become one of the leading companies in agriculture providing a large range of products including tractors, seeders, sprayers, harvesters, forestry equipment, diesel engines and drive trains. In 2020, the net sales of John Deere were 31,272 million dollars (Statista, 2021), this highlights the continued growth and success of the business since it began. 
1. Information systems implemented within John Deere and the typical data collected to generate knowledge from the sensors in machinery
John Deere (2021), state that they use “intelligent connected machines that enable lives to leap forward”. The sensors attached within the machinery allow for data to be collected and generate knowledge through different information systems, John Deere is a great example of a company that uses big data to save time and allow workers to connect and optimise productivity with precision. There are multiple benefits due to the effectiveness of the use of sensors.
One of the systems used is the Machine Sync service, which allows speed and heading to be monitored whilst two machineries work together, this results in less operator stress and less machine damage, again increasing productivity for workers, also helps less skilled drivers by providing a safety way to work. The use of auto setup allows for set up time in the field to be reduced by up to 90% and contributes to less operator errors as it can be used for the four main areas of information input being tillage, seeding, operation and harvest. This information is sent directly to the machinery and work can begin automatically. Site specific farming uses real time data from the sensors and specific information provided from individual sites, giving workers the advantage to make fact-based decisions, but also provides information for costs to be budgeted accurately. The operations centre provides customers and workers to attain information and share data wirelessly, accommodating the ability to track jobs that machines are currently doing or need to do next, managing machines by checking diagnostics and fuel levels knowing instantly if they need a top-up of fuel or if they are ready to work. The provision of data available produces knowledge so smarter decisions can be made for future by assessing the information provided from the sensors and make informed decisions on whether changes need to be made. With information being accessible in real time, it saves a lot of time so other tasks can be completed and workloads are more manageable. 
(Peppard & Ward, 2016) suggest that IT itself does not matter, but it is more about how an organisation chooses to harness it which makes it critically important. They also assert that for the use of IT/IS to be successful, they need to be strategically managed effectively and beneficially when using the information. Behrens (2018) argues that there are also negatives of using IS, can result in online security issues, lack of job security with the change in climate of less jobs for humans and costs. I conclude that John Deere is innovative with the use of their information systems as they continue to stand out from top competitors such as Caterpillar, Kubota and Mahrinda. 
2. Customer relationship management 
(Khodakarami & Chan, 2013) establish that the main CRM processes involve ‘‘acquiring customers, knowing them well, providing services and anticipating their needs’’. They also look at it from a technological perspective, stating that CRM systems enable organisations to gain a comphrensive view of the customer by analysing information through contacting customers, collecting, and storing customer information as well as providing a variety of services that they can access online, this is the transfer of tacit knowledge to explicit knowledge. Similarly, Winer (2001) endorses this claim, expressing that the web has given businesses better opportunities than they would have offline to build and sustain long-term customer relationships, due to having the ability to provide a customised experience, respond quicker and be more interactive with customers whilst monitoring their behaviour, he considers it to be the new “mantra” of marketing. 
The John Deere company have implemented strategies for customer relationship management using their Anvil app and customer care centre, creating an interactive platform so customers have the flexibility to manage their accounts and ask any questions, the anvil app allows for sales teams to focus their energy to the right customers at the right time (Anvil app, 2021). The company recognise the importance of maintaining relationships with customers and have pointed out six tips to do so, in which they believe are being honest, following through to build credibility if you have offered a promotion for example, practicing integrity by operating on a set of moral standards, making it personal, communicating effectively and expressing gratitude (John Deere, 2016). The John Deere foundation donated 1.7 million dollars in this current year to the River Bend Food Bank (John Deere, 2021) to help the food bank meet their goals, this suggests that they are willing to also support causes and other communities.
The implementation of these CRM systems is beneficial to the operation of the John Deere company in many ways. The anvil app has proven to increase of sales and revenue, improvements on customer satisfaction and decision making by up to 35% (Anvil app, 2020), this shows that this CRM system has had a positive advantage on the company in different areas and is efficient for customers. Another advantage is that it makes it easier for customers to access their information and manage their accounts, whether it be checking on orders, communicating with workers and monitoring their machinery, it cuts down time consumption and space, as everything is accessible in one place and not in different locations causing confusion. 
The disadvantages of implementing CRM systems are the heavy reliance upon a cloud-based software, although it is unlikely systems, could go down or get hacked, then there would be no access to customers information or communication, as they keep no paper records so there is no backup of files and sensitive information, this would have a large effect on the running of daily jobs and interaction with machinery. Another disadvantage comes with it being a multinational company, some of the countries they operate in are third world countries such parts of Africa and Pakistan, who have fewer accessibility to internet and poorer connection, so the way that they operate is not suitable for all demographics as discussed by (Sbeglia, 2020), this is one of the challenges faced with smart farming and use of technology.
3. The use of IS/IT to counter porters five forces 
Michael porters five forces was developed in 1980, with the five forces being: competitive rivalry, buyer power, supplier power, potential new entrants and threat of substitutes. (Dobbs, 2012) considers this framework to be a rich and in-depth assessment that provides organisations to underpin competition and profitability. (Porter, 2008) stated that the collective strength of the five forces will help with the determination of the profit potential within an industry. 
Competitive rivalry - as previously stated, John Deere have competition within the industry from the likes of Caterpillar, Kubota and Mahrinda, the use of IT and IS systems will allow John Deere to monitor the level of competition and how close the rivalry is so that they can strengthen their business strategies. Caterpillar inc., was ranked the world’s top manufacturer of construction machinery in 2019 and made around 33 billion dollars in sales, in 2020, Caterpillar inc., employed 99,100 and are also a multinational company with employees worldwide although largely based in North America (Mazareanu, 2021). This information is accessible using IT so it can be used to counter this element of the five forces and stay aware of the competition. 
Buyer power – IS are beneficial to counter this force and determine profitability. With John Deere using the Anvil App, they can monitor how much customers are buying and data to record sales. John Deere has a large customer base because of the innovation and quality of their products so they continue to attract customers, maintaining the quality and service they offer they can counter buyer power and continue to use online services. 
Supplier power – John Deere maintains a short list of preferred suppliers and long-term contracts with significant suppliers for the range of services and goods that they purchase. New suppliers are sought out when there is change needed within the business and new suppliers are to be located. (jdsn, 2021). By operating on a short list and using the database to store information on potential new suppliers, this makes supplier power a weaker force as John Deere have long-term contracts and preference of current suppliers. 
Threat of new entrants - The John Deere company and brand are well established within the industry of agriculture and being leaders in the industry offering non-standardised products, new entrants being a threat is unlikely. With the effects of Brexit, John Deere was no longer able to ship to the UK as of 1st January 2021, but they countered this stumbling block by using their IT systems to offer a discount of 15% to UK customers if orders were placed by 20th December 2020 (John Deere, 2021). Brexit would also have influenced new entrants with import and costs. 
Threat of substitutes- John Deere offer a large differentiation of products and have a uniqueness about them with the advance in technology and wireless systems like no other, which makes it difficult for customers to find substitutes that offer the same quality and services at a reasonable price. If John Deere continue to use the multiple information systems to interact and communicate, making life easier for workers and customers that continue to support the business of smart farming, it will counter the effects of substitutes on the profitability of the business.
In conclusion, through assessing each of the five forces individually, the use of IS/IT is applicable to each element and can be countered if used accurately. The John Deere company will have the ability to maintain their position in the industry against competitors and gain profit. 
4. Can big data and the internet of things help manage knowledge at John Deere? 
A. Internet of things - “The internet of things (IoT) is the name for the aggregate collection of networked enabled services” (Investopedia, 2021), this includes Wi-Fi, Bluetooth and near field communication. The goal of IoT, is to bring important information quicker in real-time quicker than a system depending on human intervention as devices will self-report, allowing improving efficiency (Investopedia, 2021) 
[image: ]
(insight.com, 2017) 
The pros of John Deere already using the internet of things through smart farming within sensors in machinery has benefited the company largely and allowed them to maintain their position in the market through their innovation. With the climate moving in this direction, John Deere are ahead of time and moving in the right direction creating these opportunities for their clientele, proving that smart farming does systematically manage knowledge and create an efficient way of working. 
On the contrary, the negatives of using IoT is that it will result in companies providing less jobs for humans, as there is less of a need for human intervention so fewer employees and cutbacks may affect employee's income. If there are technical issues with the systems, it would affect the transfer of information and again thinking about those in poorer countries with lack of wireless connectivity and slower internet speeds than a 5G network, with the internet of things heavily relying upon wireless connections, Bluetooth and near field communication this may create a challenge in receiving information and gathering knowledge needed. 
B. Big data - The IoT has allowed for more data to be created as well as cloud storage, this links to big data which contains five V’s: volume, velocity, variety value and veracity. The use of big data can help companies with product development, customer experience, drive innovation, fraud, operational efficiency and knowledge because you have more information (Oracle, 2021). Because big data gathers information from places such as social media, web searches, transactional data and much more, it provides companies which a vast amount of information that can be used to benefit the business. For example, when looking at social media and trends, it can help with product development by knowing what it is people are attracted to and looking for. 
The pros of using big data are that it assists with better decision making, allowing for clear and concise conclusions to be made because of all the information available in order to reach a decision there are fewer gaps and unanswered questions. It also allows organisations to provide a better service for customers knowing what they want and what's popular by gathering data based on what people are searching for, it's first-hand information being made available on a large scale so it would help the John Deere company in managing their knowledge. 
The use of big data could come with some challenges such as storing and handling this large amount of data could prove to be difficult in ensuring it is stored effectively and securely, but also organised in a way that information is easy to access. Another challenge could be maintaining useful data that is valuable and not just storing a load of information that isn't relevant in helping better the business and make changes. Also, if there were to be a breakdown in the system, or a fault in the use of cloud storage it would create a dilemma in the collection of data, therefore having an impact on the knowledge available. 
5. Recommendations on how the John Deere company strengthened their knowledge amid the current challenges of the Covid-19 pandemic 
Throughout the Covid-19 pandemic, John Deere faced many challenges and setbacks in distribution and production due to government regulations forcing them to close. The company utilised their time in the Des Moines Works factory to help protect workers and those frontline workers in the community by beginning to produce thousands of personal protective equipment with face shields that the workers would also wear to protect themselves, it was said that “they will continue to produce face shields as long as there is a need” (YouTube, 2020). In Europe, whilst John Deere also faced some shortages of parts, they used the time to create a “corona robust manufacturing environment” (YouTube, 2020) in order to protect their employees during the current climate so that they can continue to serve customers, also ensuring that their worldwide network has enough inventory and parts available, using logistics to continue to deliver all over the country as they recognise in these unprecedented times with regulations of social distancing and the difficulty of gaining seasonal workers it proves to be a challenge for their customers and their businesses. 
It is evident that throughout the Covid-19 pandemic, although it has influenced the running of the business, they used the downtime to generate knowledge and put into action how they can support their consumers and protect workers, as well as the community so that the void could be filled, and businesses could return and continue to serve. It would be recommended that John Deere maintain the use of personal protective equipment, even with regulations changing in multiple countries, that they follow procedures to preserve the health of their workers, whether that means creating separate workstations, so it remains to be a safe environment for vulnerable employees. With the restrictions of travel and John Deere being a multinational company, it would be recommended that the use other methods through IT to generate knowledge, where they would usually hold an annual meeting, for the meeting to be moved to an online platform, whether Zoom or Microsoft Teams. 
Conclusion 
To conclude, throughout this report much secondary research has been conducted in order to identify to multiple uses of sensors within the machinery and how the information systems benefit the business. (Pentz, 2020) quoted “the wireless connection to machinery enables us to do, support and service much better than before” (YouTube, 2020). Understanding of customer relationship management has been shown, creating a valid argument of the advantages and challenges on the impact of John Deere implementing such systems. As previously stated, it is believed that the Porters five forces analysis can help the company maintain their front running position within the agriculture industry and the use of IS/IT can counteract each of the forces which is evidently shown in this report. It would be recommended that the John Deere company produce a five forces analysis of the environment especially through these uncertain times to gain knowledge and make changes accordingly. Further knowledge of big data and the internet of things has been shown within this report, clearly exploring both pros and cons of introducing these technologies and as already known John Deere currently operate and are innovative using these technologies for smart farming. Lastly, recommendations were suggested on how to stay efficient and generate knowledge during the Covid-19 pandemic, amid the challenges they have faced, but through research, it was evident that John Deere have adapted to the current situation in ways that they can, continuing to show innovation. 
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