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1.0 - Introduction 
This report investigates the evolution of technology, what technology is, the different types of technology available and the impact of innovations in technology on the business world today. 
The advancements made in technology, and the appropriate adoption and utilisation of emerging new technologies, enable businesses to gain a competitive advantage in supply chain management and logistics. Radio Frequency Identification (RFID) is emerging swiftly as an important technology that can be used for a range of applications, including supply chain management and merchandising. 
Finally, this report demonstrates how a critical evaluation, based on two case studies, Wal-Mart and Metro Group, highlights the advantages and disadvantages of the application of technology to support innovation for competitive advantage in global logistics. 
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2.0 – What is Technology
The broad term ‘Technology’ is comprehended in different ways by different people. Derived from two Greek words, ‘Technology’ can be translated as art, craft or method and reason, account, ratio or balance. (BusinessDictionary, 2019) defines technology as “The purposeful application of information in the design, production, and utilization of goods and services, and in the organization of human activities”.  
Technology can be categorised into soft technologies or hard technologies. Soft technologies provide intangibles, such as, lean manufacturing, the conception of software and developing business approaches, which are generally associated with management and economy. Hard technologies provide tangible products often linked to the sciences chemistry and physics. 
2.1 - Evolution of technology
The eighteenth century and the onset of the industrial revolution was the predominant era of technology. The introduction of steam engines was the beginning of modern manufacturing and, during this century, there was extensive substitution of human labor with the introduction of new inventions and machinery. 

By the end of the nineteenth century, advances in technology instigated the appearance of gas, electricity and oil, a novel source of energy. Consequently, developments of the combustion engine fully utilised these new resources. The invention of the telephone and telegraph transformed methods of communication and transportation methods were modernised with the advent of the automobiles and, airplanes by the early twentieth century. 
The latter half of the twentieth century witnessed a third industrial revolution, with the emergence of nuclear energy, the emergence of electronics and the birth of computers and telecommunications. This latest advance in technology enabled the manufacture of miniaturised material, and for industry, the introduction of robots and automatons. 
Currently, building upon the digital revolution that has been occurring since the latter part of the last century, a fourth industrial revolution is happening. “This fourth revolution with exponential expansion is characterized by merging technology that blurs the lines between the physical, digital and biological spheres to completely uproot industries all over the world. The extent and depth of these changes are a sign of transformations to entire production, management and governance systems” (Sentryo, 2019). 
3.0 - Types of technology 

It is imperative that businesses recognise the importance and availability of modern-day technology and how it can be utilized to gain a competitive advantage. A successful business uses technology widely and effectively for, for example, tracking and productivity.  
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One type of business technology widely used is communication technology, which conveys data or information either from person to person or from place to place. Communication is crucial in terms of, for example, exchanging information or for delivering ideas. “Businesses use communication technology tools to facilitate the flow of information in a workplace, to help in decision making, to serve customer’s needs and requests, to promote new products or services to targeted consumers and so much more” (UseofTechnology,2017). 
Information technology is used by businesses to keep, move and process information, which supports communication of accurate information to the right people at the right time. Employees in a business can use information technology to, for example, improve customer service and exchange information to aid decision making. The use of information systems enables a business to operate with efficiency and accuracy. “Management information systems (MIS) involves planning for, development, management, and use of information technology tools to help knowledge workers and people perform all tasks related to information processing and management” (UseofTechnology,2017).
Manufacturing technology is normally used by businesses to facilitate the production of mass-produced products, by transforming raw materials into products that are important to society today. “Manufacturing technology provides the productive tools that power a growing, stable economy and a rising standard of living. These tools create the means to provide an effective national defense. They make possible modern communications, affordable agricultural products, efficient transportation, innovative medical procedures, space exploration... and the everyday conveniences we take for granted” (AMT, 2019). Associated technologies such as, Computer aided Manufacturing and Computer Aided Design, together with test systems and assembly, produce the final product. 
4.0 - Impact of innovation of technology on logistics
With emerging new technologies, businesses can develop competitive advantages in a range of management zones including, supply chain management and logistics. The level of achievement is reliant on selecting the correct technology to use, the accessibility of an effective and organised substructure and the availability of management and culture policies. In logistics technologies have had a significant impact by increasing the tempo, by maintaining reliability and accuracy, data gathering, processing, analysis and transmission. Innovations in technologies have had a positive influence on logistics and supply chain management. 
The many innovations in communication technology embraced by businesses, including Electronic Data Interchange and Geographical Positioning system have resulted in vastly improved logistics. The adoption of such technologies has benefitted businesses in terms of, for example, improved customer relations, reduced costs and enhanced precision, greater efficiency and logistics systems that are steadfast. 

Information is more easily accessible and easier to analyse as a result of information technology and has allowed for the introduction of e-procurement and the development of strategic partnerships between producers, suppliers and wholesalers. 
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In addition, information technology has led to improved inventory as a result of effective logistics and warehouse management. Crucial tools such as, enterprise resource planning and an automated inventory tracking system, have resulted in enhancing customer relations and lowering costs.  

The positive impact of automation and the innovative automatic identification system has improved the accuracy of delivery times for products reaching the customer, lowered costs, greater convenience in storing data and information being far simpler to process. Radio Frequency Identification (RFID) is beneficial to businesses as it enhances inventory and tracking. 
However, in logistics and supply chain management a failure to adopt new technologies as they are continuously being updated, innovation, could lead to losing business to other organisations. To gain a competitive advantage and create strategic opportunities, it is imperative that the appropriate technology is adopted in line with a businesses goal. 
5.0 - Advantages and disadvantages of Technology 
For a business, the advantages of adopting technologies include improved efficiency, time saved, cost reductions, enhanced communication across the globe and a reduction in the risks of cybercrime. The cyber world gains the greatest advantages of technology, as artificial intelligence algorithms can identify any pattern changed. Although artificial intelligence, as a tool to spot cyber-attacks, is still in the development stage, the progression in technology should ultimately lead to the prevention of cyber-attacks. 

However, technological advancements can also have some disadvantages. These disadvantages include human dependability for a wide variety of simple, everyday tasks, for example, the use of Global Positioning System. Further disadvantages include the cost of technology, a reduction in employment and malfunctioning systems, which could have a negative impact in terms of a negligible malfunction triggering a wide-ranging failure. 
6.0 - Radio Frequency Identification (RFID) 
Radio frequency identification, a valuable information tracing technology tools, is facilitating businesses to alter strategies and gain a competitive advantage, particularly in logistics and supply chain management. It enables a business to show, immediately and automatically, product information on an individual basis. To enable effective tracking of goods, RFID requires reader apparatus and tags affixed to the goods and provides an enhanced system when compared to other technologies, such as barcodes. 
RFID technology is used across the world and applications include, RFID antenna and RFID reader. This technology defines a system that, by using radio waves the identity of an item is transmitted. Components such as, tag readers, antenna, interface and tag responders, constitute an RFID system. 
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(C, Sun, 2012) explains that "In a typical RFID system, individual objects are equipped with a small, inexpensive tag. The tag contains a transponder with a digital memory chip that is 
given a unique electronic product code. The interrogator, an antenna packaged with a transceiver and decoder, emits a signal activating the RFID tag so it can read and write data to it. When an RFID tag passes through the electromagnetic zone, it detects the reader's activation signal. The reader decodes the data encoded in the tag's integrated circuit and the data is passed to the host computer. The application software on the host processes the data and may perform various filtering operations to reduce the numerous often redundant reads of the same tag to a smaller and more useful data set.  
Tags are designed for specific applications and are distinct in, for example, size and shape. “A tag requires power to process signals received from the interrogator and to send the data encoded signals back to the interrogator. Signals sent back may be reflected signals or signals generated by the tag. Depending on how tags obtain the power and how they use that power, tags are classified as: passive and active tags. Active RFID tags have a transmitter and their own power source (typically a battery). The power source is used to run the microchip's circuitry and to broadcast a signal to a reader (the way a cell phone transmits signals to a base station). Passive tags have no battery. Instead, they draw power from the reader, which sends out electromagnetic waves that induce a current in the tag's antenna. Semi-passive tags use a battery to run the chip's circuitry but communicate by drawing power from the reader. Active and semi-passive tags are useful for tracking high-value goods that need to be scanned over long ranges, such as railway cars on a track, but they cost more than passive tags, which means they can't be used on low-cost items” (RFID4U, 2019). 
RFID is growing in importance and is becoming a technology recognised and utilised for an assortment of applications, which include supply chain management and merchandising. 
The use of RFID has both advantages and disadvantages. Advantages include lowered logistics costs, reduced inventory levels and overall reductions in cost. A further benefit is in providing the opportunity for businesses to gain a competitive advantage through, for example, developing the supply chain to produce a revenue advantage in logistics and to increase the productivity in a distribution centre. 

However, there are some disadvantages related to the use of RFID, including cost and the fact that cloning tags is relatively simple, and this can lead to a breach in security. RFID can facilitate novel customer experience, but it does not resolve issues for retailers. The changes that can be brought about by RFID are not immediate and need vast investment in terms of both time and cost. It should be noted that a substantive percentage of tags do not operate to their full potential, as this technology is still developing. 
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7.0 - Case Study one – Wal-Mart 
When first established, Wal-Mart valued the concept of discount pricing and, as the organization expanded, so the level of bargaining power increased. As a result of this expansion, Wal-Mart compelled its sellers to maintain low costs. Wal-Mart constantly strived to gain a competitive advantage using various strategies, including heavy investment in distribution systems, which played a major part in the businesses achievements. Wal-Mart is recognised as an innovative business as it maintains an unwavering focus on seeking new opportunities to gather profits from its supply chain.  
According to (Vowels, Susan A) “RFID is the latest technology that Wal-Mart has identified to achieve incremental gains in supply chain efficiency. In June 2003, at the Retail Systems 2003/VICS Collaborative Commerce conference, Wal-Mart announced that it was requiring its top 100 suppliers to be able to apply RFID tags to cases and pallets by January 2005”. Suppliers and technology wholesalers for Wal-Mart were hesitant due to the possible cost of tags, standardisation and challenges in production. However, Wal-Mart were confident that the adoption of RFID, an innovative system, would lead to an increase in profits and predicted, for example, decreased out of stocks and a reduction in inventory. 
The university of Arkansas led a study over two years focused on the impact of RFID on Wal-Mart. The result was affirmative and inline with the predictions made. “In comparing 12 pilot stores with 12 control stores, the researchers determined that stock-outs were reduced by 16%.  The items that did go out-of-stock were replenished three times faster in the stores that deployed EPC tagging than in the control stores” (Vowels, Susan A, 2006).   
However, although using RFID has undoubtedly aided Wal-Mart, suppliers were not as enthusiastic over this innovative approach, due to the recognition that they would see little benefit in comparison to the elevation in their costs. (Vowels, Susan A) explains that “Although the mandate by Wal-Mart and others have resulted in lowered costs, the RFID tags are still very costly in comparison to bar codes.  There are also technical problems with RFID; for instance, the signals do not penetrate liquid or metal. There are also concerns about privacy. Several advocacy groups warn that consumers taking their EPC-tagged purchases out of the store could be tracked by those who have in interest in gathering data about them such as market researchers or law enforcement”. 
Nevertheless, RFID is constantly developing, and Wal-Mart suppliers have successfully finished the application of this technology. 

8.0 - Case Study two – Metro Group 
Metro Group is a global retailing business and, by 2004, began implementing RFID throughout its supply chain. It achieved this by presenting RFID firstly at manufacturers production sites and through to warehousing, retailers and finally the consumer. By adopting this innovative technology, metro group has successfully gained a competitive advantage by enhancing logistics and supply chain management, increasing the tempo of operating procedures and enhancing product availability for consumers. 

6
Progress throughout the years has been documented. In 2006 tagging cartons led to enhanced operations resulting in a single standard to be adhered to by suppliers and vendors. RFID was implemented by Metro Group to a number of locations in Europe, including Germany, by the end of 2007. In 2008, RFID was implanted in France and this technology has increased production. 
Metro Group predicted in 2008 that in the next decade RFID would be implemented throughout the group and result in positive benefits. The following improvements that resulted from RFID implementation in the Metro group were, “Supply process efficiency: Significant overall improvements were recorded based on a full RFID-deployment scenario. RFID enabled accelerated goods receipt, reduced idle time via automatic monitoring and inventory management optimisation, improved process flow and resulted in fewer shelving errors. Loss/theft shrinkage: 11% to 18% of reduction was experienced, depending on product category and the utilisation of RFID on the case level. Sales and customer service: 10% to 20% reduction of out of stock situations was recorded. Improved merchandise availability greatly influenced sales performance, which in Metro Group's experience grew by up to 15% to 20” (Salim hassan ali, 2012). 
However, after the successful completion of RFID, Metro Group identified that “There are some natural limitations to the use of RFID, due to the laws of physics, as metals and liquids effectively block the radio waves. Also, interference issues between readers may exist that prevent tags from being read. RFID can be defective and thus prevent from being read” (Florea.A, 2015). 
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9.0 – Conclusion
This report acknowledges that since the end of the last century, a fourth industrial revolution is taking place in terms of innovative technologies and is impacting on, and transforming, production and management in businesses globally.
A successful business uses technology widely and effectively, and this report recognises that, innovations in technologies have had a positive influence on logistics and supply chain management, thus businesses can develop competitive advantages. It is noted that there are benefits, such as the positive impact of automation and the innovative automatic identification system, which has, for example, lowered costs. However, in logistics and supply chain management a failure to adopt new technologies as they are continuously being updated, could lead to losing business to other organisations and thus, losing a competitive advantage. 
This report also demonstrates that the use of RFID has both advantages and disadvantages. Advantages include lowered logistics costs and in providing the opportunity for businesses to gain a competitive advantage through, for example, developing the supply chain to produce a revenue advantage in logistics. However, disadvantages include higher costs and possible breaches in security. Implementing RFID throughout a business requires vast investment in both time and cost and strategic, long-term planning therefore, is imperative.
Evidence in the report is supported by the evaluation of case studies on Wal-Mart and Metro Group. The Wal-Mart case study data demonstrates that, the impact of implementing RFID was positive, and that stock-outs were reduced, and out-of-stock items were replenished at a far greater speed by deploying EPC tagging. However, although utilising RFID benefitted Wal-Mart, suppliers had increased costs and saw little benefits.
The case study on Metro Group highlights the positive aspects of RFID and how it outweighs any shortcomings. By adopting innovative technology, RFID, metro group successfully gained a competitive advantage by enhancing logistics and supply chain management. The Metro Group case study data demonstrates that, for example, sales and customer service recorded 10% to 20% reduction of out of stock situations.

In conclusion, the rewards of technological advancements include improved efficiency for business, time saved, improved communication and a reduction in cybercrime risks. However, shortcomings include extreme dependability, expense, shortage of jobs and malfunctions. Nevertheless, this report demonstrates that the application of technology to support innovation is successful in gaining a competitive advantage in global logistics.
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