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Introduction

The objective of knowledge management lies in educating the individuals of different business organisations about the trending marketing strategies and fostering the scope of making technological advancements in different business grounds. The main aim of the report will be considering the case study of John Deere, a multinational company producing agricultural machinery, for highlighting the needs of technological framework for making advancement in the business operations. The report will be presenting the needs of Big Data Analysis and successful implementation of IoT devices for assessing the beneficial network of CRM strategies for improving the brand value of the company.     
Information system implemented within John Deere Company with a list of data accumulation
Information system played a significant role in the John Deere Company by enhancing the efficiency of crop production and improving the working strategies of different agricultural machinery to meet the rising demands of the customers. The company launched several Big Data enabled services which are helpful for the farmers to get advantage of real time monitoring of the data and understand the working protocols of crowdsourced information (Chae, 2016). Database Management Information System (DBMIS) is the considered information system in this scenario. Different analytical tools are provided by John Deere to the existing farmers to receive the dynamic machinery services from preparing the land to seeding procedure (Peppard & Ward, 2016). This information system helps the company to understand the working measures of the farmers to grow crops with the help of advanced machinery to meet the changing preferences of the customers (McCarthy & Dayal, 2019). John Deere introduced myjohndeere.com, an online portal, as a part of DBMIS that helps farmers to gather information about the modern mechanisms of harvesting and fertilizing for getting controlled from a central hub to link the activities with the agricultural machinery. The cloud-controlled central hub of data allowed the farmers of the organisation to use several big data enabled services to pioneer the efficiency of crop production in terms of linking with the established information system. The online portal of John Deere allowed farmers to access data from the sensors attached to the machineries, receive information from several users for gathering knowledge about the dynamic data structures used by other users around the globe. The online portal is an effective information system for John Deere which is responsible for helping the farmers in providing information about different strategies of cutting down the waste that are caused by the idle machines (Deere, 2021). Cloud based information systems are implemented in modifying the business functionalities of the company to provide the opportunity of storing huge data by monitoring the presence of reserved space.
The information system of John Deere connects the external data sets with the aggregated data of farming for making the farmers an interactive interface to culture the advanced processes of agriculture. The farmers also gathered financial data which are effective for making informed decisions about the correct usage of advanced equipment for getting better results and enhancing the efficiency of crop production. This financial data is also helpful for the farmers to understand the correct areas of investment and tends to access data from the different sensors of the machinery to focus on the needs of developing agricultural mechanisms (Koop, 2016). The cloud-based data of the information system provided adequate knowledge of monitoring the fuel usage of different combines and correlating with the productivity levels for educating the farmers about the needs of improving the manufacturing procedure. Farmers can optimise the various levels of production by getting adequate knowledge about the presence of fine-tune agricultural operations linked with the data of harvesting by fertilizing the seeding procedures (Zerbino et al., 2018). Different crowdsourced data has been accessed by the farmers from the information system to minimise the predicting downtime factors by sharing the supply of new parts with adequate service machinery factors. The acquisition of big data enabled services provided the farmers with the knowledge of driving the working procedures of the sensor-based agricultural equipment to focus on the working strategies of new service machinery (Ashari & Lim, 2017). The farmers also gathered different data from thousands of farms and working subordinates to visualise the optimal factors of production in reducing the cutting cost of expensive machinery. The information system provided data about the mechanisms of land preparation and sealing procedures for the farmers with the help of advanced machinery to enhance the efficiency of crop production. The launch of the big data-enabled services creates a central hub of data management systems for controlling the knowledge about different harvesting mechanisms and linking the external data sets with the presence of traditional working strategies for improvement. 
Advantages and challenges of implementing CRM system for John Deere

Customer Relationship Management (CRM) system would benefit the business operations of John Deere in terms of providing better knowledge about the market strategies and gathering information about the preferences of the customers. CRM systems would be effective for generating different social marketing campaigns for the company to increase brand image in the competitive market. This system is essential for understanding the changing needs of the customers and segments the market accordingly for getting better views about the customer behaviour insights (Nguyen et al., 2018). The systematic approaches of the CRM system would educate the farmers as well as the customers of John Deere about the presence of new integrated machinery that aligns with continuous improvement of the technological frameworks to enhance the efficiency of productivity level. The CRM system aims at modifying the promotional strategies of the company to implicate the growth of advanced agricultural machinery for gaining competitive advantage. CRM systems aim at the manifestation of the financial data attributes for guiding the stability of financial background for the company to resist the complications of economic standards (Payne, 2018). The motive of the CRM system is to anticipate the needs of the customers by developing better communication standards which would be effective for the company to protect the legal patents for increasing the competitive factors. 
The advantage of implementing a CRM system within the external business environment of John Deere focuses on consolidating the customer data and carrying on deep insides for assessing the efficiency of real-time monitoring of the advanced machines. Successful implementation of a CRM system helps the company to improve the sales conversion process to increase crop productivity with lower time-cost facilities. Advantage of using CRM system lies in dispersing the farming teams in several geographic locations of the company and make collaborative working strategies for fulfilling the goals of understanding the effective usage of advanced agricultural machinery (Lassar et al., 2018). CRM system is beneficial for understanding the experience of the customers by providing a personalization network of agricultural procedures and increasing query resolution format to assess the needs of a dynamic production network with the objective of improving the working procedure of the sensor-based agricultural machinery. The advantage of the CRM system can be observed in the internal workforce environment of John Deere by cutting down the wastage of time by increasing the ability of the employees to boost moral values and rewarding them with effective remuneration to increase the potential of lean management practices (Wang et al., 2018). CRM systems are also essential for improving customer loyalty by intelligently accessing the store data of the information system for resolving queries and problems to maintain transparency in agricultural operations. 
The implementation of the CRM system in the workforce of John Deere created complexities in customer experience due to the factors of staff over-reliance on the system. This concept reduces the coordination among the farmers during the time of training regarding distinctive features of sensor-based agricultural machinery by reducing the social interactive network. CRM systems create risk factors for the centralised data by developing data protection issues and exposing the private data to different accessible platforms for increasing the complexities of security networks (Hicks, 2017). Lack of adequate security principles for the stored data in the CRM system increases the complexities of gathering crowdsourced data of marketing the farming procedures among the attracted customers. High implementation cost and the time-consuming factors of the strategies of the CRM system create limitations for the organisation to educate the farmers about the need of becoming socially active for interacting in a transparent manner with the customers (Mellor, 2018). The complex structure of the CRM system is responsible for the acquisition of professional software control possessions along with the demonstration of hardware feasibility to increase the implementation cost for John Deere. Lack of knowledge about the importance of quality CRM systems and the complexities of developing process driven sales architecture enhances the disadvantage of manifesting data protection issues and challenging security protocols to acquire centralised data. 
Application of IS/IT for countering each phase of Porter’s five forces
The competitive advantage of John Deere can be analysed with the implementation of Porter's Five Force model that assesses the external market situation based on different parameters. Successful implementation of information technology in advancing the crop production facilities for the farmers of the society can bring competitive advantage for John Deere in the global market. The forces of driving competitive advantage can be analysed by understanding the working strategies of the information technology to improve the sustainable business operations of John Deere.
Bargaining power of suppliers: The bargaining power of suppliers is lower than any other industry within the agricultural industry with the availability of variable resources for improving the crop productivity facility. John Deere must focus on the successful implementation of the real time monitoring system to understand the availability of quality suppliers of raw materials like fertilizers, seeds and much more in the market (Farhadi et al., 2019). This technology facilitated the organisation with different analytical mechanisms to judge the quality of the raw materials supplied by the suppliers and maintain good relationships to retain them. The real time assessment facilities are important for John Deere to switch to different suppliers and reduce the bargaining power for maintaining quality services with affordable price rates. 
Bargaining power of buyers: The bargaining power of buyers is high due to the presence of many alternative products in the agriculture industry. The information technology integrated with cloud architecture is the most effective platform for John Deere to assess the needs of the buyers to improve the product features (Krasov et al., 2019). For example, the online review system based upon real-time cloud data is important for John Deere to assess the demands of the health-conscious customers and improve the crop production facilities to boost the profit margins and sales infrastructure. This reduces the bargaining power of buyers for John Deere to maintain a sustainable business in the market.
Threats of substitute: Agriculture industry faced higher threats of substitute due to the presence of a wide range of supply chain distribution networks to present quality products for the citizens. The threat of substitution is lower for John Deere due to the presence of advanced agricultural machinery that improves the efficiency of crop production. The mechanisms of automatic seed budding and the integration of machines for assessing the need of fertilizers in the crops develop quality products for the potential customers which cannot be replaced by any other organisations in the agricultural industry (Zhalnin et al., 2017). Replacement of traditional farming methods with digital farming strategies creates opportunities for the company to meet the changing preferences of the customers within a short span of time. 
Threats of new entrants: The implementation of advanced technological framework in the working mechanism of John Deere reduces the threat of new entrants. The threats of new entrants in the agricultural industry are higher in comparison to other industries which does not hinder the successful business operations of John Deere. High implementation cost of technological framework and the quick assessment of the farming methods to improve the crop production facilities with the help of crowdsourced data demolishes the scope of providing opportunities to new organisations in making a landmark (Fennimore & Tourte, 2019). The development of advanced machinery by integrating sensors for improving the production facilities from land preparation to seeding eliminates the presence of traditional working processes for new business organisations. 
Competitive rivalry: Presence of higher competition in the market created challenging situations for John Deere to survive in the global platform. Horizon ERP, Acme Insight and Krisol are the competitors of John Deere that enhance the growth of competitive rivalry in several segments of the market. Establishment of several unique factors like building sensor based agricultural machinery create a different business approach for John Deere to assess the efficiency of crop production which is important for gaining competitive advantage in different market areas (Kajol & Akshay, 2018). Information technology about the fuel usage mechanisms of different machine turbines of John Deere is a unique feature that raises the advantage from competitors.
Application of Big Data analytics and Internet of Things (IoT) for managing knowledge
The successful implementation of Big Data architecture and the implication of smart devices aligned with different protocols of Internet of Things (IoT) are necessary for educating the farmers with different working features of advanced agricultural machinery. The concept of Big Data Analytics is beneficial for John Deere to access different information about the acceptance of agricultural machinery for improving the working criteria of the automatic systems (Choi et al., 2018). It is also essential for developing different cost optimisation techniques to maintain a balance of the expenditure and income ratio to maintain a stable financial condition for the organisation to make successful entry in different market areas. Big Data Analytics are responsible for improving the efficiency of the working features of the machinery and fostering the competitive pricing network to boost the sales infrastructure in case of retaining customer loyalty (Ghani et al., 2019). John Deere uses the Big Data Analytics platform for minimising product return costs to bring the culture of innovative working strategies and enhances the growth of creativity to remain focused on the local business environment. Distinctive features of Big Data Analytics control the online reputation of the business and educate the farmers about the acceptance factors of advanced machinery in improving the efficiency of crop production. The challenging situation of adopting Big Data Analytics in improving the working features of the advanced machinery of John Deere is the confusion of selecting the appropriate Big Data tool and the complexities of securing the data. The lack of understanding about the actual features of Big Data among the employees of John Deere create problematic situations for successful implementation of Big Data Analytics in assessing the trending marketing principles of the agriculture industry (Zhu et al., 2018). The network of integrating data from diverse sources increases the issues of authenticity and reliability factors that hamper the stable growth of Big Data Analytics in assessing the growing marketing opportunities of John Deere. 
Internet of Things (IoT) is a framework that is responsible for integrating different smart devices for assessing the presence of knowledge about technological advancement in
different segments of the agricultural industry. The most beneficial factors of considering IoT as the main framework of improving productivity level is reducing human labour and enhancing the productivity standards of the staff to improve the feasibility of considering technological advancements. The employees of John Deere have professional knowledge about the working infrastructure of different IoT mechanisms that raises the scope of understanding the role of technological strategies in developing agricultural machinery. The implementation of several devices is effective for using resources and considering different cost-effective operations for John Deere to improve the efficiency of crop production with different automated features (Revathi et al., 2020). Smart devices embedded with IoT infrastructure are beneficial for the organisation to develop operation management systems by improving the work safety features and enhancing the scope of cost-effective operations through advanced marketing strategies of developing a cooperative business environment. The IoT devices are beneficial for minimising the risk of monitoring optimum production level and making betterment in several business opportunities for improving customer retention rate and distributing quality customer services. Apart from several advantages of IoT devices, the framework also comprises different limitations and challenges that create problematic situations for John Deere to assess the efficiency of automated machinery. Lack of the presence of plastic enclosures of accessing sensitive materials different cybercriminals can easily hack into an IoT device leading to security vulnerabilities and formation of unpatched software activities (Mehta & Pandit, 2018). This creates a problematic situation for the smart devices to get implemented into agricultural activities as it may hamper the growth of business and fail to meet the changing preferences of the customers of John Deere. Lack of compatibility of IoT devices with the emerging technology created restrictions in gathering information from different mesh networking platforms and are completely based upon a single universal communication standard. IoT devices also faced challenges in connecting intensive bands with applications due to the presence of huge traffic on the communication networks that hampers the smart working and analysis of the automated agricultural devices.




Recommendations for John Deere to strengthen knowledge by considering challenges of Covid-19
Based on conducted analysis in the report, specific issues have been highlighted that require acting appropriately in terms of coping with the issues and objectives in an appropriate manner. In terms of doing so, specific recommendations will be presented in the following section. 
The initial measure that the John Deere organization should focus on implementing is making improvement of the programs of training and development for the employees of John Deere to gather knowledge about the emerging technologies to execute the operations in an appropriate manner and attain a competitive advantage. 
The next aspect that can be recommended for the John Deere organization is the development of a platform of visual working for the purpose of executing the operations of monitoring continuously and leveraging the rate of acceptance of the services before the customers and finding out further measures to generate further improvements to the services offered.  
The third step in association to recommendation that can be presented in this consideration that can be mentioned is the creation of an online collaborative working team within the premises of the organization John Deere. It is done for the purpose of resolving diverse kinds of queries demonstrated by the customers by means of maintaining the precautions of safety even during the periods of the Covid-19 pandemic.
In terms of generating further growth and betterment of the John Deere organization, the following measure that the organization can consider implementing are that the organization should provide adequate scopes directly to the employees for the purpose of finding out different kinds of scopes directly to the employees by offering them with appropriate scopes and opportunities of learning and assessing the requirements of the IoT devices and acquiring knowledge and learning regarding the different measures to make use of the IoT devices properly to maintain the aspects of efficiency and productivity of the operations in an adequate manner.
The final recommendation that can be demonstrated in this consideration corresponds to the development of the smart applications based on cloud and appropriate implementation of those within the premises of the John Deere organization. These applications would aid in offering appropriate measures for storing and analyzing information. In this consideration, the application of the microchip sensors should be done and made continuous improvement. This would help the organization in eliminating all kinds of risks associated with the changes in the external situations of business and generating the necessary changes as per the alterations of external situations of the environment.  
 


Conclusion

It can be concluded from the conducted report is that the John Deere organization has incorporated the information system in terms of executing the operations of agriculture in an appropriate manner and attaining a competitive edge in the market. The development of smart agricultural machinery for improving the efficiency of crop production provides a competitive advantage for John Deere in the global market of the agricultural industry. The presence of Database Management Information System (DBMIS) provided different smart applications for processing cloud-based data of farming and harvesting to improve the working features of the advanced machinery of John Deere. CRM played a significant role for making the employees of the organization socially active and developing a smooth interactive platform with the farmers. Information Technology (IT) infrastructure was beneficial for organizations to advance the scopes of Big Data Analytics and embedding IoT devices. 
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