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With the increase in globalization and rapid technological advancement, knowledge and information management domain has gained momentous importance. The report aims to shed light on John Deere, an UK based multinational manufacturing company, known for its agricultural machinery and data analytics. The paper demonstrates the kinds of information systems implemented within John Deere and the range of data that the affiliates of the company collect to incorporate them in the machinery. A clear demonstration is made on CRM, drawing both its advantages and disadvantages of implementation within the company. The report paper also presents the ways John Deere can counter Porter’s five forces and the roles of Inter of Things in managing huge information and knowledge. 
[bookmark: _Toc77439190][bookmark: _Toc77439204]1. Information systems implemented within the John Deer company
With the rapid technological invasion, gaining and knowledge and managing the information has become increasingly important and agricultural industry is not exception here. John Deere’s information services using Internet of Things and Big Data analytics has facilitated crop production. The company provides immense information collected through sensors for making judicious decision farming and production of crops (Paraforoset al. 2017). Starting from financial data and real time data to weather changing information is provided to the farmers through their machinery. The availability of data has provided assistance to the farmers in their venture and crop production.
It is quite a fact that in order to provide such real time and crowdsourced data, John Deere will certainly require a well-functioning information system also known as information technology. Information system can be best recognized as an integrated set of components that work to store, collect and process data (Rainer et al. 2020). These collected data are used for making digital products and cater valuable knowledge and information to consumers. It is with the help of such knowledge and information; the agricultural farmers and other dealers can make congruent decision and avoid core venture risks (Watson and Huber, 2000). 
Implemented Information Systems 
John Deere widely uses DBMS better termed as Database management system. The DBMS is a combination of data and software that makes possible to access data without much effort. In other words, it is a computerized system that is enabled to keep and store data. John Deere as one of its users are provided with the facility to manipulate data present in the database or manage the structure of the database (Köksal and Tekinerdogan, 2019). Further, it also uses knowledge management system. The data retrieved or stored in the system can be used by the end customer for understanding and collaboration purposes. John Deere also uses DMS also interpreted as Dealership Management System for acknowledging the CRM operations. Additionally, it also uses DSS better termed as Decision support system (John Deere, 2021). The system is functioned using a computerized program that take into consideration course of action, judgements and determinants for assisting in the decision-making process and solving business problems. 
Range of data 
John Deere and the affiliates working under the company, generally collect Machine Data and Personal Information. Personal information is a kind of information that can be used for identifying, locating or contacting an individual (Aronson et al. 2005). Below mentioned are some of the information that John Deere collects under the personal information. 
· Contact information allows communicating and recognizing an individual. It includes phone number, mailing address, username, language preferences, emailing address and so on (John Deere, 2021).
· Relationship information allows determining an individual and the kind of products and services the individual is looking for. In short, it showcases the areas of interest of the consumers like whether farm or property, general location or business information, demographic information and many more (Vakhrushev et al. 2020). 
· Transaction information describes interacting procedures with business partners, suppliers, providing details on customer accounts and purchase inquiries. 
· Financial Account information clearly generates credit card details, purchase details of agricultural machineries and leasing activities (Pham and Stack, 2018). 
On the other hand, John Deere also collects Machine Data that is stored and collected in the hardware or equipment. It is used for interfacing purposes. Here. Machine data typically includes engine hours, location of the hardware, data related engine operation such as fuel consumption. Lastly, equipment diagnostic data are also found in the equipment (Boroujeni and Maleki, 2019). The range of data are extensively used for the purpose of customer support, marketing and communicating with business partners, dealers and suppliers of the company. Additionally, the information system and the range if data are also used for promotional events, hosting loyalty programs and conducting surveys and administer them in later stages. 
[bookmark: _Toc77439191][bookmark: _Toc77439205]2. Customer relationship management (CRM) systems in the efficient operation of John Deer
In an age of cut throat of competition, customer retaining has become an important part of any business management. The CRM, Customer Relationship Management helps to build and maintain relationship with existing customers and potential clients (Kearns, 2009). It generates insights of customer loyalty programs, attempting to retain customers. Therefore, it is quite a fact that John Deere will experience effective progress in their customer retaining areas and also manage new customers. Below mentioned is the advantage and disadvantage that John Deere can draw after effective implementation of CRM system
Advantages 
Having better assessment of customer- CRM can act as a powerful communication tool, displaying all the core details of customer. Information related to each customer can be stored in just one software, turning the userinterface easy as never before (Nguyen et al. 2017). A CRM system provides key information like marketing, sales enabling the customer service teams to experience a competitive advantage. Further, with the CRM tool, one can store the previous information related to sales activities, projects, chats, invoices, email orders and contracts. In short, provides complete knowledge on the customer activities.
Easy Customer retention- CRM systems not only focus on new customers but also tend to make the existing customers satisfied with their services. The tool act as a reminder in terms of appointments and helps in sharing follow up emails (Bahramiet al. 2012). As a result, John Deere will be able to keep its promises on time. Additionally, CRM prompts and indicates to those customers who are left neglected and not communicated for long time (Stein, J.K., 1991).
Better segmentation can be achieved-The CRM system can provide better segmentation by categorizing data and forming criteria. It makes easy to focus on lists. Lists related to marketing and sales helps to gather insights in forming customer marketing campaigns that targets particularly specific customers (Almotairi, 2009). Eventually, it assists in analyzing sales processes. 
Acts as a speedier and better communication tool- With the dawn of globalization, people have become heavily inclined towards fast pace technologies. Hence, it is important for John Deere to respond quickly to its potential customers. Under such circumstances, CRM system acts as a speedier and better communication tool to the customer and company (Borchert, 2006). The CRM systems have well designed and customizable ready to use templates that can be used in emails, documents, letters, business proposals invitations, quotes and other forms of documents. It saves time and reduces the chances of error. On the other hand, customer service is entirely based on quick delivery of information and insights. Communication can be personalizing and with few clicks it can be passed to customers. 

Figure 1: Advantages of CRMs
(Source: Nguyen et al. 2017)
Disadvantages 
Costs of implementing CRM
Implementing CRM system can certainly boostJohn Deere’s business but the potential breakthrough in the technology needs to be considered before starting the implementing process (Chang et al. 2002). Cost is one of the probable demerits of the system and various software are available in the market with different plans associated with it. In order to consider the total ownership, it is important to include software subscription fees, if purchased, then purchasing fees, IT resources, customization, reported features, software and hardware essentials, training and upskilling of human workforce. 
Unchangeable business culture
Business culture especially rigid organizational culture is one of the significant reasons that creates difficulty in implementing the effective CRMsystem. It is quite a fact that the CRMsystem is subject to change. It brings possiblechanges in the working trend of the human force (Pham and Stack, 2018). Therefore, inadequate commitment and lack of resistance to change in organizational culture are major drawbacks in implementing the system. In worst cases, the customer relationships might fall apart and incur huge losses in collecting revenue. 
Ineffective leadership
Ineffective leadership can weaken the outcomes of CRM system. In this case, the management department of John Deere needs to lead by showcasing examples and advice workers to focus on customer for every single project. Implementing CRM is effective but risky too (Almotairi, 2009). It is essential to disperse a CRM project into smaller volumes so that it can be easily understandable and manageable by the human workforce. Besides, John Deere uses DMS, Dealer Management system as their CRM system

Figure 2: Disadvantages of CRMs
(Source: Peppardet al. 2016)
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The case study of John Deere portrays that the owner is selling machinery associated with agricultural terms. After developing the digitalized efficiency, the organization has launched Big Data analytics through crowdsources and real-time monitoring (JohnDeer, 2021). Through the development of this process, John Deere has set up a virtual context through which seeding, harvesting, and fertilizing processes can be developed from the Central Hub of the country. Through Myjohndeere.com the organization has set up a sensor process so that aggregated users can avail themselves of services in the whole world (Verma and Chaurasia, 2019). With the help of a consulting process, the investment correlated productivity concept can be developed. In this growing environment, John Deere has found that Crowd-sourcing is the way to control mass through without any physical setting. According to the statement of Peppardet al. (2016), it can be posited for maintaining all of these facilities and switching the organizational business, John Deere needs to boost the marketing process. In this segment, Porter’s Five Forces can be the way to develop IT assessment or Big data approaches in the organization. Here are the stages of the Five Force model of Porter, such as-
Competitive Rivalry 
Competitive rivalry refers to the competitors or the opponents of an organization in the current market. Porter has stated in his model that based on the quality and way of marketing competition can be developed in the market (Alaka, 2017). Through the growth environment in business monologue, it is found that John Deere was selling products at the first stage and after launching Big Data approaches the organization is selling services so that quality agriculture and digitized business can be developed. In the case of a product-based market, John Deere was unable to reach out to the needful people; therefore, most of the complexes have been raised (Ranjan and Foropon, 2021). Due to excessive issues in the business environment, it can be stated that competition would be the constant factor, however, growing an innovative business is the way to consider growth in the business of John Deere. 
Supplier Power 
Supplier power refers to the market trends that can be changed by the mean of time (Brayne, 2017). Through the supplier base development, it is necessary to understand that Suppliers are key stakeholders who can manage processes and enable the needs of the market. In this scenario, through the online portal, the virtual influencers are the best suppliers who are promoting the featured business of  John Deere in the virtual portal. Through the growing possibilities, it is found that potential suppliers of organizations help to manage the needs of the customer base and evaluate potential issues that might arise in the business scenario (Shan et al. 2019). Besides this, it can be posited that switching to that potential growth is the way to develop service and product areas. Through virtual suppliers the low-cost promotions can be developed by John Deere, therefore, it can help to reach out authentic goals in the business environment. 
Buyer Power
Buyer refers to the customer base of the organization in terms of managing sales and marketing proportions in the business environment (Önerenet al. 2017). This is the most crucial part of business development where the buyer or the customers can be loyal or not and, in this case, the organization would be able to do anything to make them stay. In order to empower buyer power, it is necessary to understand the needs of the customers. In the case of John Deere, the customer base is the farmers of the UK as well as all over the world. For developing their knowledge regarding the machinery process and other facts of farming John Deere has developed Crowdsourcing and real-time monitoring process so that users might not face any kind of production or operation optimization issues (Stead and Stead, 2019). In this segment, Porter has stated that the buyer base has the potentiality to change the business development process and growth possibilities. Through the increased rate of buyers in the organization, John Deere can influence and attract the customer base in order to evaluate current market instances. 
[image: Porter&#39;s five forces template - Free PowerPoint Template]
Figure 3: Porter’s Five Forces
(Source: van Steenbergenet al. 2021)
Threat of Substitution
Threats of substitution are the factor that portrays in the business environment and current market competition of similar base organizations are common (Grebenshchikova and Yakushev, 2017). In this digitalized era, when everyone is focusing on Big Data approaches and growing possibilities it is necessary to underpin the ability of people in the business venture. There are too many organizations that have adopted big data approaches in the business environment that can create competition in the market of John Deere. Possible threats of substitution can be raised in terms of lack of innovation. However, it can be assumed that John Deere would be able to develop the business setting through software assimilation, therefore, there are high chances of growth (van Steenbergenet al. 2021). Apart from this, big data has become a common factor in daily life, therefore, understanding the facts of crowdsourcing and real-time monitoring business growth can be evaluated. However, more profit can raise more threats so it is a never-ending process that can develop business.   
The threat of New Entry
New entry refers to the new organizations with similar contexts that can affect the business environment of John Deere. In this process, it can be said that New Entrants in the market are the common factor that can be easily developed in the business setting (Le and Liaw, 2017). In order to create obstacles in the business process of new entrants, it is necessary to be tuned in the business setting, therefore, a loyal customer base would be focused on business. In order to regulate the cost and regulation of business, it is necessary to underpin the weak and strong points of the organization so that an influential market can be developed (Shah et al. 2020). Apart from this matter, marketing opportunities and development possibilities can be effectively merged through technological approaches, therefore, strong evaluation and quick access in the business setting can be developed.      
[bookmark: _Toc77439193][bookmark: _Toc77439207]4. Pros and Cons of Big data analytics and the Internet of Things (IoT) to manage knowledge at John Deer company
Some of the pros and cons of big data analytics in the context of John Deer Company are listed below-
Pros of Big Data Analytics
Provide opportunities to make better decisions
The primary focus for most of the business is to develop their decision-making process by making a clear investment through big-data. Based on this focus, if an organization discovers a vast amount of information is available with proper accessibility then it becomes easier for the firm in order to make a clear analysis of the demands of the consumers (JohnDeer, 2021). Due to this reason, big data analytics create data-driven insights and help the business to grow properly by staying on the top position of different market trends and behaviors.
Maximization of productivity
In a business, big data analytics and big data tools help the analysts to give a clear look at the business information at a rapid speed (Hamilton and Sodeman, 2020). However, it explains with the help of big data analytics the level of personal productivity rises along with the creation of a skill that can lift all kinds of business pressures. Apart from productivity increment, big data also gives the analysts much better opportunities to recognize the areas where more productivity could be implemented.
Minimization of the costs for firms
Big data analytics help a firm to make a clear decrement in the expense of the business. According to the survey report of Syncsort, it has been observed that most of the medium, as well as the large-scale organizations of the UK, implement the policy of big data analytics and as a result, almost 60% of the organizations found that the rate of business efficiency increased along with the decrement of the cost along with the detection of fraud activities (Kumari et al. 2019).




Figure 4: Pros of Big Data Analytics
(Source: Mezzanotteet al. 2021)
Improvement of the consumer-service approach
One of the vital benefits of big data analytics is the enhancement of the consumer-service approach. In most cases, it has been observed that with the help of AI and machine learning, the information gathered from CRM systems, social media, and email interactions could be properly analyzed (Adhikaryet al. 2019). Moreover, during unexpected circumstances, the proper accessibility of the analytics from data accumulating operations, the handling of the consumers become easier. 
Cons of Big Data Analytics
Lack of Talent
Along with the benefits, big data analytics contain a challenge that is the lack of skilled employees in executing big data analysis. In order to develop the employees, the companies require information scientists who have clear knowledge regarding big-data analysis and the information scientists are the highest-paid personnel in IT areas (Mezzanotteet al. 2021). Due to this reason, medium-sized organizations fail to afford these expenses and make internal structures based on the existing employees.
Requirement of cultural change
In order to implement big-data analysis, the companies have to embrace cultural modification (Nižetićet al. 2020). However, before implementing the above analysis process, the cultural modification requires a huge investment and in most cases, it has been found that 99% of the executives say that the firm is in the process of new culture but in the end only one-third gets complete. 
Pros of Internet of Things (IoT)
More availability of information
In a business, IoT helps the user to gather more information as all the daily activities get connected with the internet. Moreover, the amount of information that can be produced through IoT is virtually infinite and it is much user-friendly in customization (Hwang et al. 2019). Apart from that, the accumulated information could be properly regulated along with effective implementation in achieving the business objectives.
Easy Tracking of Inventories
The IoT is mainly used in order to determine the current inventories of a business. Moreover, with the help of IoT, the issue of manual checking could be mitigated and it helps in the reduction of both time and money. On the other hand, IoT helps to make consistent updates in order to make a clear order on the new products (Adilaet al. 2018).
Cons of Internet of Things (IoT)
Compatibility Issues
Along with the benefits, IoT also has compatibility issues, and currently, there are no international standards of compatibility that mitigate the issues of IoT. Due to this reason, sometimes, the machines face complications in executing authentic business tasks (Peppardet al. 2016).
Based on the above pros and cons of both Big data analytics and IoT, it can be stated that the owner of John Deer Company can use both the things in the business in order to regulate the business as well as the company knowledge.
[bookmark: _Toc77439194][bookmark: _Toc77439208]5. Recommendations on knowledge management in the Covid-19 pandemic
After the COVID-19 situation, John Deere has found that acknowledging business management can be an effective way to develop business in a growth setting. After considering all the pros and cons it is found that challenges might arise, however, growth possibilities can be maintained through big data analysis and IT development. Considering the knowledge management process after this COVID-19 pandemic, it is seen that John Deere can evaluate and integrate growth in the current setting. The organization has found that when the entire world is in a paused mode only IoT and Big data are the ways that have improved the business setting through analytical approaches and negotiable processes. 
In order to strengthen the knowledge base, some possible changes need to raise are influential market management, growth integration in the business environment, innovation and creativity assessment management, customer satisfaction management.Based on the evaluation of the pros and cons it is found that a lack of talented employee base and lack of cultural environment can be developed through growth setting. In this process innovation management through big data can control technological influence in the business setting. John Deere has understood that in this pandemic situation online services are the only way to develop a consistent approach in the business setting.    
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In order to conclude, it can be asserted that the paper provides a comprehensible analysis on the information system used by John Deere. It includes systems like DBMS, DMS, KMS, DSS and many more. The paper also depicts the range of data like machine data and personal information that are collected and provided to the potential clients of John Deere. Furthermore, the advantages and disadvantages of CRM system like customer retention, customer knowledge are also presented along with the pros and cons of Big Data analytics. It also records the Porters five forces and how John Deere’s IS can counter those forces. Additionally, recommendations are also framed based on strengthening management practices. 
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