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[bookmark: _Toc77214325]Executive Summary
John Deere Company is the world’s leading data-driven technology company and give farmers a better value and to collect data and use it to better farm management. This study aimed to analyse the information systems implemented within the John Deer company. This study lists a number of typical data gathered from the use of sensors on their machines. This study analyses the advantages and challenges of using John Deere's CRM system. This study explains the advantages and disadvantages of the use of Big Data Analytics and the Internet of Things (IoT). Finally, this study offers recommendations for John Deere to strengthen their knowledge management practices and considering their current challenges amid the Covid-19 pandemic. John Deere launches several data-enabled service providers to provide farmers with real-time data monitoring from John Deere equipment users. The online portal of myjohndeere.com gives farmers the ability to access data from sensors attached to their own machinery while working in the field and aggregate data from other users worldwide. The advantages and disadvantages of the Internet of Things and Data analytics are varied and important. The advantages offer a great possibilities and benefits, whilst the disadvantages present with a dubious scenario. However, it is a technology that has come to stay and that, consequently, John & Deere will have to improve and know how to adapt it to make the most of it whilst minimising its possible risks Executives of Deere & Company should examine the three-stage processes of knowledge accumulation, integration, and reconfiguration to strengthen their knowledge management practices and considering their current challenges amid the Covid-19 pandemic.
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[bookmark: _Toc77214326]Introduction
This study is based on the case study of John Deere. Deere & Company, commonly referred to as John Deere. It is a US company based in Moline, Illinois (Inwood and Dale, 2019). John Deere is the world’s leading producer of machinery for agriculture. John Deere, the global leader in agricultural sector, innovates via Internet and data analytics in order to help farmers improve their business and livelihoods worldwide. In the past two plus years, Deere has become a data-driven technology company from a manufacturer of pure equipment to give farmers a better value and to collect data and use it to better farm management. The resulting value is increased productivity, increased efficiency, reduced downtimes and cost to maximise profitability in the long run (Eachempati, 2017).
John Deere was founded in 1837 and the first commercially successful caste-steel plough was developed and produced by John Deere (Leminen et a., 2020). The company has factories worldwide and distribute its products to independent retailers in over 160 countries – almost 5,000 worldwide (Liebowitz and Beckman, 2020). It also operates in financial services - retail and lease financing and assurance - and provides services to almost 900 companies and public bodies in eight countries. The main aim of this study is to analyse the information systems implemented within the John Deer company. This study analyses the advantages and challenges of using John Deere’s CRM system. This study explains the advantages and disadvantages of the use of Big Data Analytics and the Internet of Things (IoT). Finally, this study will offer recommendations for John Deere to strengthen their knowledge management practices and considering their current challenges amid the Covid-19 pandemic.

[bookmark: _Toc77214327]Information Systems Implemented within the John Deer Company
John Deere launches several data-enabled service providers to provide farmers with real-time data monitoring from John Deere equipment users (Eachempati, 2017). This data allows farmers to decide better to help them manage farms and machinery more intelligently. At the same time, they developed myjohndeere.com and Mobile Farm Manager so that farmers could access all this “big data” quickly and easily.
The online portal of myjohndeere.com gives farmers the ability to access data from sensors attached to their own machinery whilst working in the field and aggregate data from other users worldwide (Amonov et a., 2021). This allows farmers to decide informedly how their equipment is used. The fuel use of different combinations can, for example, be monitored and linked to their level of productivity. The system also reduces downtime by predicting when and where equipment will likely fail based on the data collected by the crowd. Engineers can be prepared to supply new components and service machinery when necessary, using these data.
The data from John Deer is largely structured, internal data collected mainly from the sensors on the aircraft of the company and the soil samples. This data is added to the myjohndeere.com platform and made available to users (Menon et a., 2016). The portal also has an external dataset connection, including weather data. As far as infrastructure is concerned, John Deere uses the HANA system (a relational database management system) of SAP to analyse the data.

[bookmark: _Toc77214328]List a range of Typical Data Collected
· Agronomic (crop management) data
· Machine operation data
· Machine data
Data including agronomic and machine operation data are collected, mainly from sensors embedded, in machines and in the soil. Data is uploaded to the cloud via the mobile network, WiFi or Bluetooth using JDLinkTM Connect telematics (Trabucchi et a., 2017). Access and management of the data by Farmer through the cloud platform’s MyJohnDeere.com portal. By using this platform’s Operation Center app, farmers are able to monitor activities in real time. With MyJohnDeere.com, farmers can use the Deere APIs by sharing their data with software applications from third-party Ag providers. 
The higher the data collected, the more valuable it is for every stakeholder – the more the data collected over time are analysed by farmers, the more information other farmers have collected and the more Deere and software developers gain insights that will allow the development of new value-added products and services to be developed. The input suppliers (seeds, fertilisers, chemical products) can also share the data to trigger automatic ordering to reduce JIT downtime for delivery (Brewster et a., 2017).
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Figure 1: Retrieves Data through Sensors and Camera
For predictive maintenance John Deere can also use the machine data. Thus, Deere examines the aggregation of machine data. Deere’s additional upstream value includes the internalisation of data to improve quality products. There is a myth that Big Data is just technology businesses (Leminen et a., 2020). But this example shows how Big Data is used even by the most traditional companies.
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Companies engaged in the agriculture and construction business require specialised management tools (Trabucchi et a., 2017). Therefore, the implementation of an CRM system that is adapted to the specific needs of this sector is key. John Deere, a manufacturer of agricultural equipment, wishing to help its dealer network evolve through digital transformation, has developed a new management system that allows it to improve its performance and efficiency in the market.
Solutions exist to improve the efficiency of their teams’ collaboration. CRM is an essential tool for centralising their sales and marketing information. Without such a common base, John Deere cannot assess the performance of their actions or know their strengths and weaknesses (Peppard and Ward, 2016). On the other hand, marketers must be able to access the various exchanges made between a web lead and the salesperson in order to have a complete follow-up and to understand what worked and what went wrong. The CRM is also their library which references and makes accessible all their content.
In addition to CRM, a collaborative platform can be set up to create a real “corporate” spirit and a desire to work together. Incentive’s is extremely well done. John Deere Dealer Business System (JD DBS), based on Dynamics 365, is an ERP software that covers the business processes of dealers in an organised and structured way (Inwood and Dale, 2019). In addition, it allows managing the operations of each department and facilitates communications with John Deere through its multiple integrations.
JD DBS is a vertical, designed on Dynamics 365 BC, that develops solutions for the business needs of businesses that, as John Deere dealers, are dedicated to the industrial sector focused on agricultural and construction machinery (Brewster et a., 2017). Due to this continuous development project, all dealers in the European region can have an ERP solution adapted to their processes and designed to improve the management of their businesses.

[bookmark: _Toc77214330]Benefits of implementing a CRM system
· Advanced management: JD DBS guarantees optimal workflow management in the different areas (sales, services, spare parts, etc.).
· Unification of the DB: the application serves as a single repository to centralise all information on resources, customers, machinery, amongst others.
· Adaptation - In order to fit the specific needs of JD dealerships, the system is designed to be scalable and flexible (Leminen et a., 2020).
· Standardisation: reduction of the complexity of the system thanks to the use of standard business processes.
· Cost reduction: through the Dynamics 365 environment and the JD business layer, the aim is to reduce operator costs.
· Continuous investment: John Deere ensures the development of new functionality based on the specific needs of their business.
· Integration:  the application ensures direct connection and communication with John Deere systems (Amonov et a., 2021).

[bookmark: _Toc77214331]Challenges of implementing a CRM system
The benefits of using customer relationship software (CRM) are numerous (Inwood and Dale, 2019). Due to CRM, John Deere and other companies are able, amongst other things, to deepen their knowledge of themselves. This explains the justified enthusiasm of companies to equip themselves with a CRM or even to consider the implementation of a new CRM. But it must be recognised that for this kind of tool even the best will be not always enough and obstacles that had not hitherto been suspected or even underestimated appear.
One of the biggest challenge is lack of cooperation from the sales force. The sales force is sulking their CRM. Yet very often one of the elements that led John Deere to understand the relevance of a CRM for their company comes from their representatives (Trabucchi et a., 2017). Indeed, as a leader, John Deere realise that their customers are only known by them and that the wealth of their business is ultimately low. The cooperation of their sales force then becomes a major issue. Different causes can explain the lack of cooperation from their representatives. 
Data is the essence of a CRM. Their presence, their quality will optimise the potential of the tool or conversely destroy it (Leminen et a., 2020). They are the basis of the reports that a CRM can deliver and from which the analyses and strategic decision-making of the company will be derived, for example: determining the segments. The risk when implementing a CRM is to want to modernise everything at all costs, take the latest tool acclaimed by the biggest CIOs around the world, and “throw away what exists “because it is often less expensive to leave zero, than to audit the existing.
The latest CRM tools are complex, comprehensive tools that can meet the different needs of teams aligned with the same goals. If John Deere do not involve the stakeholders and the various poles who will be likely to work several hours a day on this shiny software, mostly American, none of the collaborators will adopt it. John Deere will be back to making appointments on post-it notes, doing daily sales follow-up, multiplying excel extractions, and imagining what might appeal to their customers because John Deere will no longer have any data to analyse to make their decisions (Brewster et a., 2017). 

[bookmark: _Toc77214332]Strategies for John Deer to apply Information System to counter each of Porter’s Five Forces
In the early days, single owner systems had distinct advantages in a highly competitive industry amongst competitors. Due to the lower probabilities of the characteristics and functions for the competition. But the organisations have now set up an online presence. Thus, customers are all subject to unique features and functionality. The competitor does not take much longer to adopt and implement the same or improved characteristics (Trabucchi et a., 2017). Although there may be marginal differences, the competition in the industry will definitely be heavy.
John Deer offers a wide variety of offers and reduced vouchers to overcome these rivalries, so that more clients are attracted to their rivals. John Deer also announces exclusive online offers that drive huge traffic to their website and are competitive amongst its competitors. 
Most of them buy raw products from numerous suppliers in the Farm & Construction Machinery industry. Deere & Corporate Margins may be decreased by suppliers in the dominant position. Powerful industry suppliers use their negotiating power to pull higher prices out of companies in the field of agriculture and construction machinery (Mattila et a., 2016). The overall impact of higher supplier negotiations is that they reduce farm and construction machines’ overall profitability. Develop dedicated suppliers that depend on the company for their business. One of the lessons to be learned from Wal-Mart and Nike is the way in which these companies have developed relationships with third-party manufacturers. They rely solely on them in order to create a situation in which these third-party manufacturers are significantly less likely to negotiate than Wal-Mart and Nike, respectively.
Buyers are notoriously difficult. They want to buy the best deal for the lowest price. This harmed Deere & Company’s long-term profitability (Menon et a., 2016). Larger customer bases have greater negotiating power and are more willing to accept higher discounts and offers. New products quickly. Customers frequently seek product knowledge. With new products being introduced, purchasers’ bargaining power may be limited. New products will also drive away Deere & Company’s existing customers.
Product or service differentiation affects industry profitability. Dropbox and Google Drive serve as storage alternatives. The risk of a substitute product or service is high if a unique value statement is offered. Deere & Company can treat substitutes as a service rather than a product. It can handle treatment Instead of focusing on what the customer buys.
If existing industry players compete fiercely, prices will fall and profitability will suffer. Deere & Company competes in the agricultural machinery industry. This competition values long-term profitability (Rainer et a., 2020). Instead of competing for a small market, Deere & Company can tackle Intense Rivalry amongst existing competitors in the agricultural & construction machine industry.
Through an analysis of all five competitive forces, strategists from Deere & Company can gain a full picture on how the organisation’s profits in the agriculture & engineering sector affect. John Deer can quickly identify changing trends in games and react to the new opportunities. Porter Five Forces can be shaped by Deere & Company managers who fully understand it (Eachempati, 2017).

[bookmark: _Toc77214333][bookmark: _Hlk77212564]Pros and Cons of Big data analytics and the Internet of Things (IoT) to manage knowledge at John Deer company
John Deere has always been a leader in innovation. John Deere focuses its efforts in recent years on offering Big Data and Internet of Things, solutions to allow farmers to take informed decisions based on an analysis of the captured data in real time.
In recent years, more and more companies are able to collect large amounts of data in real time from an increasing number of sources. Having the large amount of data that big data provides dumped into their organisation’s systems is one thing, but being able to store, analyse and visualise that data in real time is something else entirely. More and more organisations need to have real-time information to fully understand what is happening within their organisation (Liebowitz and Beckman, 2020).
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Customer service is visibly improved. Effective monitoring of data processing allows the company to become proactive and to prevent future mistakes and problems (Eachempati, 2017). They can also adapt their proposals more easily to the customer’s real needs, who notice how the shopping experience improves and results in higher sales and a higher level of loyalty.
The risk is minimised: data can be processed and analysed in real time and any anomalies or errors can be identified instantly. The discovery and understanding of these failings help companies react quickly to alleviate and prevent the effects of operating problems.
Trends are more easily discovered: demand variations are recorded when detected, promoting the actions needed to prevent loss of harmony with market trends. The precise decisions that guarantee adjustment to customer needs at all times translate these valuable information (Mattila et a., 2016).
Detection of fraud: Just as several changes appear to indicate the onset of a trend, the processing of real time data helps John Deere warn of signs of fraud. The advantage is that this immediacy enables the action to be stopped and the damage it could cause to be reduced in time. 
Monitoring of the competitor: The only way to keep one step ahead of rivals is to analyse the competitors interpreted in their most advanced versions when they process data in real time. Instant knowledge of changes in strategy and price changes enables them to re-adjust themselves and never lose their market position (Mattila et a., 2016). 
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Whilst the benefits of real-time data analytics are very difficult to beat, especially when it comes to working with big data, it is also true that it is not within the reach of any organisation. In order to experience the advantages, it provides, John Deere must first be able to overcome challenges such as:
Cultural changes: In real time, the use of knowledge demands a different working method. Changes in processes and approaches must be made and all business users must work comfortably with, be prepared for and have the necessary tools in a data-driven organisation.
Investment in infrastructure: neither Hadoop nor many of the technology solutions on the market are ready to work with real-time data. It takes a special computing power in addition to certain attributes that are not so easy to find, nor are they within the budget of all companies (Amonov et a., 2021).
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During the last decade, the IoT has been gaining more and more prominence in the business environment, due to the multiple opportunities it offers to businesses. As the use of IoT increases and projects become larger and more complex, so do the security challenges. The Internet of Things (IoT) promises greater connectivity in the future (Menon et a., 2016). By 2030 there will be 500 trillion connected devices and this, when properly harnessed, can provide invaluable insight into an organisation and its operating environments. Therefore, it is essential to know the advantages and disadvantages of the Internet of Things and all that it can contribute to companies.
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Figure 2: Internet of Things
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Ability to connect to the network: The main advantage offered by the IoT is the ability to connect to the Internet and, consequently, have access to everything that this implies (Rainer et a., 2020). 
Exchange of information quickly and in real time: Another advantage of the IoT is that the exchange of information is done quickly and in real time, which has many different applications (Inwood and Dale, 2019).
Energy savings: Another very important advantage that the IoT offers is energy savings. By monitoring and automating processes, they are carried out in a much more controlled way, which results in lower consumption and, consequently, greater savings. 
More sustainable processes: In the same way that the IoT allows greater savings by favouring a better use of resources, this also entails greater sustainability, since only the resources that are really necessary are used. The best example, again, is found in the air conditioning.
Communication with the direct environment: Another advantage is that the IoT allows direct communication with the closest environment. For example, John Deere can open and close doors from our cell phone, or John Deere can receive useful information depending on our geolocated position at all times (Bendre and Thool, 2016). 
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The information is not encrypted: One of the main disadvantages offered by the IoT is that the information is not encrypted and, consequently, it is very easy to access it. This can lead to problems related to digital security, as the system could be hacked (Leminen et a., 2020). For example, for data theft. 
It requires a prior investment in technology: Another disadvantage of the IoT is that it requires a prior investment in order for it to work. That is, John Deere needs to acquire the devices with the necessary technology so that they can connect to the Internet (Leminen et a., 2020). 
Reduction of privacy: Another problem that the use of objects with IoT technology can pose is the reduction of privacy. These devices open private spaces to public space, so serious problems can arise in this regard. For example, by installing security systems such as surveillance cameras that are not used correctly. 
Technological gap: Likewise, another of the disadvantages posed by the use of IoT technology is that it deepens the digital divide. In other words, the problem of which people can access this technology and which ones cannot (Peppard and Ward, 2016). 
Lack of compatibility: Finally, another of the main disadvantages of IoT technology is the lack of compatibility between some devices. 
The advantages and disadvantages of the Internet of Things are varied and important. The advantages offer a great possibilities and benefits, whilst the disadvantages present with a dubious scenario. However, it is a technology that has come to stay and that, consequently, John & Deere will have to improve and know how to adapt it to make the most of it whilst minimising its possible risks (Trabucchi et a., 2017).

[bookmark: _Toc77214339]Recommendations for John Deer to strengthen their knowledge management practices, considering their current challenges amid the Covid-19 pandemic
Executives of Deere & Company should examine the three-stage processes of knowledge accumulation, integration, and reconfiguration (Trabucchi et a., 2017). This model of knowledge management reflects a strategically and practically more process-oriented view and is more applicable to leading organisations. Compilation, integration, and reconfiguration ensure that companies can share knowledge to overcome difficult situations during COVID-19.
It is first created from intellectual capital and then acquired from external environments in this model (Brewster et a., 2017). In this way, Deere & Company executives should create a productive workplace:
• Acquire knowledge of the industry’s new products/services.
• Compare performance or industry to competitors.
• Use feedback on future practises to improve.
• The management of knowledge resources by using teams (e.g., boards or management teams).
• Education or training programmes develop and implement.
• Carry out a career or recruitment programme in which experts are recruited.
• organisation of events that promote knowledge activities, such as a “Knowledge Competition” or a “Knowledge Fair.”
In addition, internal insights are integrated to make diverse systems and processes more effective and efficient as well as to respond better to market changes (Wolfert et a., 2017). In this way, Deere & Company managers can develop, in particular, a workplace in which the organisational knowledge is supervised or controlled in order to keep products or services in line with market needs:
• Regularly evaluate the needs of knowledge based on environmental changes.
• Link the system of knowledge sharing to different software and computer programmes.
• Defines areas of ‘fundamental’ or ‘fundamental’ knowledge.
• Use of specialised groups to assess the quality and efficiency of knowledge of the organisation.
• Disseminate organisational knowledge amongst employees.
• Reward people or teams based on knowledge quality generated.
Thirdly, in order to face environmental changes, new challenges, and competitive challenges in the time of COVID-19, knowledge within Deere & Company must be reconfigured and must, at the same time, not leak into competition unless agreed by the executives. Knowledge is shared with other environmental organisations worldwide. Deere & Company management should know that networking with the more successful competitors is a key activity for companies to share their successes and communicate best practises to identify new opportunities for collaboration, to address COVID-19 challenges and to maintain the highest level of industry performance (Zhu et a., 2021). In that way,
• Create alliances of knowledge with suppliers, customers, or other partners.
• Share with external partners the visions and goals of knowledge management, to promote collaborative activities, common objectives, and trust relationships with them.
• Extend (or link) the policy or standards of knowledge with external partners (measurement and rewards) (such as customers, suppliers, or other partners).
• Link system of knowledge
• Encourage and conduct conferences, competitions, workshops with external partners.

[bookmark: _Toc77214340]Conclusion
In conclusion, Jogn Deere is a major data-driven technology company that helps farmers get more value from their data and utilise it to better manage their farms. Several data-enabled service providers have been launched by John Deere to give farmers with real-time data monitoring from John Deere equipment users. Farmers can receive data from sensors linked to their own machines while working in the field through the web portal myjohndeere.com, as well as aggregate data from other users across the world. 
The benefits and drawbacks of the Internet of Things and data analytics are numerous and significant. The advantages bring a wide range of possibilities and rewards, whilst the downsides present a risky situation. However, it is a technology that is here to stay, and John & Deere will need to improve and adapt to make the most of it while minimising its risks. Deere & Company executives should examine the three-stage processes of knowledge accumulation, integration, and reconfiguration to strengthen their knowledge management practises while considering their current state.
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