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1. [bookmark: _Toc77004642]Introduction  
The discuses covered the case study of John Deere manufacturing of tractors and other constructions equipment but focusing on farming environmental improvement and innovation of both using technology to collect a data as attached sensors in which embedded in farmers machine to detect data to help farming industry, to increase production line, reduce shortest of food and ideal for agriculture effective future growth. And identifying how John Deere using sensors to gather data converted to knowledge to benefit both manufacturing development and allowing famers using higher technology. Understanding the beneficial of John Deere’s customer relationship is the key success for any company to create a clear system of communication to identify customers behaviour and loyalty in which helping Deere to build a great connection and adjusting his business direction to ensure that customers priority is first. Using porter`s five forces to help business success and identify the market direction and behaviour of competitors in case of environmental change that may affecting the speat of industry and cause some challenges hard to deal with it on time, five forces are allowing the business to grew faster by selecting the right factors or choices to knowing the level of surrounding competitors. However, John Deere`s big data helping John Deere to identify the benefit of gaining knowledge to knows what his customers need and improving productivity by using reliable information technology to create a better sustainable product in the future ideally farming development it became part of John Deere responsibility and promises that he made determine to tackle the decrease of the food productivity in the future. By developing more information system and encourages his customers` knowledge about the technology how benefiting in both.  
2. [bookmark: _Toc77004643]Identify information systems implemented within Deer`s Data. 
John Background: Mr Deere borned in 1804 in Rutland, his name was Blacksmith his father died when he was four years old was raised by his mother as a hard working young man after 33 of his father death he developed a successful self-exploration steel plow and founded a company that still carry his name as a John Deere and he willing to learn from his farmer costumers how can he make a better used of cast-iron plows and immediately he identified one problem as the soil stack on the plows bottoms then developed it, test and used by farmers as a happy result. (Deere, 2021).   
John Deere`s company has developed not only farming machineries he has built a sustainable information system platform that can help farmers to grow their business effectively and using Deere`s system to collect data from sensor to predict their machineries in case of break down to safe time. “By building the technology such as sensors and platform to manage the data in-house, Deere avoids being reliant on others to deliver services to its customers”. (Deere, 2019) John Deere collects data to generate knowledge from the use of sensors in their machinery by following:
	1. Water data system: weather maps, weather forecasts, rain humidity temperature sensors and weather data application in which identify the risk and increase the farming productions.

	2. Irrigation system: field sensors, irrigation application, irrigation nodes assisted with Yield sensors to collected moisture from soil able to gather a huge data that can ease treatment of the crops and developed further.

	3. Seed optimization system Data: farm performance database, seed database and seed optimization application 

	4. Machine typical data: use data collected by sensor to monitor fuel usage, fluid levels, hydraulic system, and engine transmission. The other type of sensor it can determine any indication of failure that can be reported for adjustment accordingly.

	5. Sensor Networks:  can provide two types of data for machine information like the one above gathered data if machine need maintenance and sent it to John Deere to improve the use data for farmers future use.

	6. Agronomic Data: can detected Grain Yield sensor can measure the mass flow how Grain delivered to the grain tank functioning similar to Yield Soil. 

	7. Data gathered by Drones Sensors: According to Ayaz et al (2019 p. 20) stated heath concerning the crops scan and visibility of the Infrared (IR) light sensors fitted on drones able to identify in which plants could be infected by bacteria or fungus. Using UAVs, this can be done regularly and with flexibility. This kind of detection help with such issues to prevent the disease from spread to another plants or crop areas



“Information on moisture is also collected by soil moisture sensors. Additional data that affects soil moisture is gathered by sensors that measure air temperature, humidity, wind speed and direction, soil temperature, solar radiation levels, and rain and leaf wetness”. (Tech Briefs , 2018)
3. [bookmark: _Toc77004644]Use of Customer Relationship Management Systems (John Deere). 
John Deere used to collect information from multiple sources like, customers relationship weather farmers or dealers as a feedback from his products or services they use to implemented for future development and customer care operation and the same as collecting data from other sources. For example,  customer relationship`s information it can give John Deere`s company an opportunity to develop and improving a new product for better use of customers` future or to identify the problems that farmers facing within daily basses with their machineries at work in which system can report any indication of failure that can be diagnose or repair saving money no time to west and that will enhance accuracy or increase customer’s loyalty when the issues quickly find solution by manufacturer because of the reliable system and Deere`s expertise these one of the advantage of John Deere uses the customer relationship system in order to create a clear vision and healthy competitive market.
However, according to Roh (2005 as sited in Zamil 2011 p. 3), has pointed out that “many organizations have employed customer relationship management system to improve decision making process, to provide products and services in highest quality and to build long-term relationship with customer which benefits both the customer and the organization” nevertheless, the failure or success on the hand of organisation leaders on how they operate their marketing strategy and dealing with the new change of technology that process a vase of data for better use of customers affordability similarly John Deere dose to attract customers from all over the world. For example, according to Zamil (2011 p. 6) benefits of Implementation of CRM Strategy The most important benefits are achieving overall customer satisfaction that leads to gain customer loyalty”.
challenge dependably of the wireless connections capability to transfer real time data from machines location to countryside that will require a great afford depending on how strong connectivity of the wireless Deere machineries was connected to 4G (LTE) modems till the arrival of 5G but despite of that, the lack of connectivity remains barrier challenges in developing market, the greatest challenge Deere continues to face how famers adopting value of data cost and complexity of implementing the hardware and programs, famers require a greater deal to make a useful from data to support their decisions. And farmers need securable data access for use of their equipment and able to modify for the benefit of easing the job, but lack of guaranty data security remain as customers concern. (Deere, 2019)
“The challenge is to persuade all consumers that is really the case. In fact, we are not in a bad place: three quarters (76%) of Americans agree ag is an environmentally responsible industry. But that still leaves a quarter that do not, however there is still work to be done” (Hopkins, 2016). However, John Deere believes that despite the challenges our sustainable products its can over a great benefit to our customers knowledge of how suitable to environment within embedded innovation technology that allow us to drive extra mile to meet customers’ demands. John Deere not only manufacturer but promise to maintain their equipment and technology embedded on them, no fear with Deere`s products. 
“Data from thousands of connected machines flows through John Deere's central Machine Health Monitoring Centre, allowing our specialists to identify trends and develop new and improved preventative maintenance and repair to drives improvements in new product design and updates to current products that benefit all John Deere customers” (Deere, 2021). 
4. [bookmark: _Toc77004645]Porter’s five force apply to IT/IS to John Deere. 
The framework of Porter`s Five Forces it helps to analysis the level of competitors within companies particularly in the new business or entering a new industry but not only because of competitor’s rivalry, rather the state of competition in the market in which depend on five forces threats of new enter bargained the power of suppliers, bargaining power of buyers determine the threat of the substituted products of services into existing marketing rivalry. Determine by the collective strength of the forces to identify the potential profit of the market. (Business to You, 2016)
Threat of New Entrants: it can affect industry if the capability of the new entrants got enough internet facilities higher the greater risk for old competitor could be but for John Deere has highly invested in an information system and gather a tangible data from both customers and suppliers to ensure that his partners long site by his unique products brand and services that in which embedded sensors and employed lot of information technology ability to compete threats when computers rise or trying to overtake. John Deere Well-known brand sustainable products it gives options to consumers loyalty count to choose whether shifting or to staying. According to Edwards and Shultz (2005 as sited in Beverland 2007 p. 14) confirming that “we identified that cooperative could develop innovative branding programs that sustain long-term customer relationships, deliver increased returns to members, and provide a strong point of difference in the market”.
However, John Deere has built strong e-commerce with a great visibility of the products images and descriptions that attract customers to buy online within a secure platform, in term of new threats he able to develop a new product rather the existing one.   
Threats of Substitutes: it is mean similarity of the products it be can define as a risk specially when the industries functioning in an identical way is reduce the rival activities but in depend of the limitation of the products or services if company one pays to train staffs with new ideas to approach consumers to gain their loyalty or improve products or services quality within information system, company two may offer to price cut then higher rival is rising and looking to the directions of each company giving sustainable offer, similarly John Deere known his competitors directions in farming industry highly invested in research to develop a tangible  information system to generate data from sensors he instal in his all farming equipment and from others sources to sustainable productive machines.
Based on information technology connected sensors in which increase the atomisation friendly environmental machines is highly recommended even in situation like Covin 19 isolation machines operators can communicate or send an information report to John Deere`s centre for expert to diagnose or repairs and the Covid 19 use of information technology help Deere to communicates with consumers others associates effectively to see if his territory still save.
Power of Buyers: looking very close to the matter of buyer always they want to try a new products or services looking for cheaper and better for new player to enter the competition online platform need it for powering the market strategy. But Price cut can put a potential risk to the existing player when the followers or consumers have more than one options but if the old competitor has got fighting strategy like, employing internet, adding new features, visibility of advertising to make the products more attract to new customers rather than existing one.
The Power of Suppliers: using the power of the internet searching for external databased to measure the possible rich of the supplier’s distance, assess company`s internal factors how strong marketing strategy in place this could reduce from having substantial change in the products or services, moreover, according to Porter and Heppelmann (2014 P. 5) suggested manufacturer has changed the products design and marketing strategy after sale service by creating a tangible need for new actions such as security of product data and analytics that it will generate drive value of improving productivity. 
For example, John Deere offers to customers free software to use in farming and tractors issues while working at fields helping them to solve any problem that may occur. According to Deere “We do a significant amount of that work internally. It might surprise you. we have more software development engineers today within Deere than we have mechanical design engineers” (Patel, 2021) in that sense of credibility you will not be alone in business having such strong branches it can overcome many challenges. However, Deere has better information technology that could suppliers by shape the company and creating features even attract new suppliers rather than existing one. 
For example, according to Heller (2017 p. 16) “technology, sales associates would use either handheld devices or reader portals. Such task could take up to 7 hours to be performed by Tesco’s staff, while the robot is able to complete stock counting in only one hour”. According to Wagner (2011 p. 1) state that John Deere has built a clear systematic approach to develop the suppliers update just in time capabilities teams suppliers working with John Deere`s development strategy was able to achieve effective reduce cycle time. 
Rivalry between existing competitors: the information system can help to offer a reliable service to existing consumers than competitors, however, use of the information technology give the business more opportunities and attract customers by having enough online system to communications with outside world. According to Zhang (2011 p. 18) “companies in competition invest more to develop technologies that facilitates the substitution of more expensive factors for less expensive ones.  Assuming that technical change is determined by the price indices in the market”.
5. [bookmark: _Toc77004646]Big data analytics and the Internet of Things (IoT). 
John Deere`s pros of (IOT) has made a good investment in history of agriculture is not only in term of making money but for sake of knowledge, developing ideas in such way, rapidly  improving technology integrating through his machineries to make a better farming sustainable productivity to fill the cap of lacking food in the nation that his vision, in which depend on knowledge of configuration in which require expertise and hard work of Internet Of Things revolution control by gateway to John`s centre to allow the use of big data in farming Tractors embedded sensors to generate a data that can use to predict or tackle most of agricultures issues such as soil pests, soil moisture, grain maturity sensors etc, these are the important entitative of the Internet Of Things connected devices through gateway to process big data and implemented for use of agricultures. according to Ayaz etal (219 p. 3) “by following the practices of smart agriculture, IoT can help to improve the solutions of many traditional farming issues, like drought response, yield optimization, land suitability, irrigation, and pest control”.
 However, John Deere determines to use smart agriculture sensors to identify and test the soil to examine the current stage to gather information to measure field status and regular observation of the soil condition clearly use of the internet of things work for his company as well as farmers and willing to takes fully control in his product innovation to benefit a nation as whole in coming future within availability of internet of things.  Nonetheless, others suggestion “that Is not to say what John Deere is doing is easy. Companies in different sectors of the agriculture industry are not used to working together. In many cases, they see each other as rivals between partnerships and competitive threats. But neither cultural nor technological challenges are stopping John Deere” (AIG, 2017)
However, John Deere disadvantages data mastering is almost impossible to predict this is a perfect products proper testing is carry out and consumer happy with if not job repeated when knowledge it cannot itself and because of the competitors in term prices and products wise need strong and reliable IOT into gateway to delivered in to devices is too hard to maintain such expertise to deal with two type of data have to be gather unstructured and structured data is a daunting task to deliver on time when the internet speed is not capable to run faster that intensify the research and weigh in the products cost that somehow impact on consumers.
Nevertheless, the operational centre of John Deere in which generating knowledge by connecting the Internet Of Things technology use to irrigate fertilizer, soil, able adjust water excessive use etc, those are control by detected sensors to generate information data for future use and able to prevent the risk of harming the farm despite the obstacle this is a great achievement forward and benefit to protect the environment, encourage farmers productivity, reduce hard labour, knowing the point where they develop further because knowledge has no limit more research better can be closer to technology so many data gather in cloud it can educatable for more research and development to help further in term of sustainable farming product, healthy product and cheaper equipment it can be affordable, usable and reachable some part of the world still cannot afforded. 
6. [bookmark: _Toc77004647]Recommendations. 
[bookmark: _Hlk76933633]According to Iqbal (2021 p. 9) today business leaders of tomorrow need to accept new experience setting. The Covid-19 pandemic has forced unexpected weigh on leaders in business and elsewhere, the huge scale of this pandemic and it is totally impulsiveness make it difficult for business leaders to respond. However, advice to John Deere need to continue to face the challenges of covid 19 pandemic successful business depend on the leader’s skills ability to adapt the environmental changes and understand the complexity of being a problem solver when unexpected situation occur. According to Kretchmer (2020 as sited in Iqbal 2021 p. 9). Effective communication is important but not only on development flexible business strategy is essential to refresh ideas with stakeholder efficiently before looks alternative.  For John Deere aims employees can work from home but need more training knowledge can be share equally and using a recommended software such as Microsoft Team ideal for conferencing, training, and other activities. Integrated technology became capable of leading the business effetely with less challenges and in creases productivity. However, as student of UWTSD experiencing Microsoft Team in the beginning of the covid 19 since no back to physical workshop have no complain and great to come technology has made it.
7. [bookmark: _Toc77004648]Conclusion. 
Finally finding a successful John Deere manufacturer of farming tractors and using technology to aims improve agricultural environmentally acceptable and continues to computerises his equipment to make it more useable to increases farmers productivity and ensuring the quality of his product made the requirement safety of users first priority by using sensors to collect data and relevant  information that can process in his centre for better knowledge to educate farmers and encourage to adapt the new technology can reduce the fear of consumers that may impact in food quality in case of environmental issues such as crop pests, land drought and harvesting process. Discussed how John Deere’s customer relationship management system impact on his business and advantages, apply porter`s five forces to assess the capabilities of Deere`s management system in term of competitors may took advantage in certain changes. Looked at the benefit and use of the internet of things and assess the advantages and disadvantages. 
8. [bookmark: _Toc77004649]Refencening. 
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