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Executive Summary
New technology, such as RFID do have a great deal of potential to help advance global logistics. However, they will not offer any organisation a new competitive advantage. New technology, can only every be implemented to reinforce existing advantages. 
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1. Introduction
There are many logistical challenges to going global. According to the World Trade Organization, trade grew at a rate of 2.8% between 2014 and 2016, it was forecasted that this rate of change would increase to 3.6% in 2017. In today’s global business environment, planning, controlling, and managing the effective movement and storage of goods is difficult. Organisations of all sizes, whose chains of supply extend over international boundaries face three main logistical challenges. Which are, supply-chain risks and volatility, supply-chain variability, and supply-chain visibility (Business Insider, 2016).
1.1 Supply-Chain Risks and Volatility
The exposure to risk and the potential for disruption, increases as a supply chain becomes longer. Organisations must identify and assess the potential issues continually, to manage global supply chain risk effectively. Organisations evaluate multiple what-if scenarios, and increase transparency into their own supplier’s operations to reduce supply chain risks and better handle them whenever they arise. According to eft Supply Chain and Logistics Business Intelligence, its highly advantageous to "develop a supply chain plan that helps mitigate as much of the risk as possible” (Business Insider, 2016).
1.2 Supply-Chain Variability
[bookmark: _Hlk504945876]The difference between what is expected to happen within a supply chain, and what does happen within a supply chain need to be limited and monitored. Organisations need to examine their supply chain capabilities, and not simply tackle supply chain variability by investing in large buffer inventories (Business Insider, 2016). Variability can cost organisations a great deal, especially those which utilise the Just-in-Time model. 
1.3 Supply Chain Visibility 
When third-party logistics providers, multiple carriers, and various transportation modes are used within supply chains tracking shipments becomes difficult. Maintaining good supply-chain visibility, is crucial for success. Since, poor visibility can cause disruptions and delays which impact organisational profits. 40% of global manufacturers according to KPMG (Klynveld Peat Marwick Goerdeler), lack information and material visibility across their supply chains. To reduce risk many organisations are collaborating, by data sharing. Though the use of cloud-based software platforms (Business Insider, 2016). 
2. Radio Frequency Identification (RFID)
The three logistical challenges which have been outlined, can be made easier to handle by utilising RFID technology effectively. There are many benefits of using RFID which include: 
· Reducing labour costs
· Simplifing business processes
· Reducing inventory errors and inaccuracies
· Helps to prevent theft
· Helps to prevent the distribution and sale of counterfeit products
· Reducing waste
· Decreasing the need for manual checks and counts
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· Reducing inventory handling costs
· Decreasing claims and deductions
· Helps to reduce out-of-stocks and improve inventory turns
· Improving order fill rates
· Increasing distribution centre productivity
· Helps to create a more adaptable supply chain
(Datex, no date)
2.1 What is RFID?
RFID is a type of Auto-ID technology which is used to reduce time and labour requirements within organisations. As well as improve real time data accuracy. RFID is a system that wirelessly transmits identity in the form of a unique serial number of a product. RFID tags commonly consist of a microchip attached to a radio antenna mounted on a substrate. Products are connected to the internet though the use of this technology to aid tracking inventory within a supply chain (Datex, no date), which greatly improves visibility. 
2.2 Different Types of RFID
[bookmark: _Hlk504953914]There are two types of RFID systems, active and passive. Active RFID tags are used for large assets including cargo containers and rail cars. They are more commonly used to track containers that are transported over long distances. Passive RFID tags do not have a power sources or a transmitter, and do not require maintenance. This makes them far less expensive than active RFID tags. Passive RFID systems reflect radio waves that originate at the reader antenna. Generally, both systems are utilised together to provide real time visibility throughout the supply chain of an organisation (Datex, no date). 
2.3 Passive RFID
There are three main components, which make up a passive RFID system. A RFID reader or interrogator, an RFID antenna, and RFID tags. Passive tags wait for a signal from an RFID reader, as is implied by there name. The reader sends a signal to the antenna, which converts the energy into an RF wave that is sent to the read zone. After which the RFID tag’s internal antenna gets energy from the produced RF waves. Next the signal is sent from tag’s antenna to the IC and, in turn powers the chip which generates a signal back to the RF system. This is detected by the reader and the information is interpreted. Commonly referred to as an RFID inlay, passive RFID tag consists only of an IC and internal antenna and have no power source. There are several other types of RFID tags, such as hard RFID tags for example. Which are made from plastic, metal, ceramic or another durable material. RFID tags have been adapted to meet a wide range of requirements. For example, they can to made to withstand high temperatures, outdoor environments, some are designed to be embedded within products in such a way that they are kept out of harm’s way (Smiley, 2017).
2.4 Pros of Passive RFID:
· Smaller tags
· Much cheaper tags
· Thinner/more flexible tags
· Higher range of tag options
· Tags can last a lifetime without a battery 
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(Smiley, 2017).
2.5 Active RFID
Active systems used one of two main frequencies which are, 433 MHz and 915 MHz. the choice between which is utilised is made by environmental factors. However, organisations generally prefer systems which operate on 433 MHz. since there wavelength is longer, meaning that they are better suited to be used with non-RF friendly materials. Active RFID tags are made up of the three essential components of a passive system, with the addition of a power source. This internal battery, enables Active RFID tags to have large memory banks. As well as extremely long read ranges. Typically, these power sources last between 3 – 5 years, after which the tag will need to be replaced. In the future, replacement batteries will be available as a cost saving option (Smiley, 2017).
2.6 The Two Types of Active Tags
The first are referred to as Transponders. Commonly used in secure access control and in toll booth payment systems. These tags are quite efficient since they conserve battery life when the tag is out of range of a reader (Smiley, 2017).
The second, are Beacons. Which do not require a signal for a reader, they send out their specific information every 3 – 5 seconds. Although it is possible for the information in these tags to be read from hundreds of meters away, the distance is usually limited to one hundred meters to increase batter life (Smiley, 2017).
2.7 Pros of Active RFID Tags:
· Extremely Long Read Range
· Increased tag abilities with partnered technologies (GPS, sensors, etc.)
· Extremely Rugged tag options
· Passive and Active RFID Tag
· Size comparison between passive and active RFID tags
(Smiley, 2017)
3. Advantages of RFID
RFID tags are easily injected inside the body of animals. These installed tags hold information about the age, vaccinations, and health of the animal. As well as its whereabouts. They are more reliable than barcodes, since they are difficult to replicate. This increases the security on a product. When properly implemented, RFID systems can play a key role in managing the updates of stocks. They also increase visibility during the transportation of the product. RFID tags are regularly used to increase security. For example, they are frequently placed inside jewellery items in stores, and trigger the alarm which is installed at the exit doors unless deceived upon purchase. These tags can store data up to 2 KB, whereas, a barcode can only read 10 - 12 digits. This allows for the storage of far stronger encoded identification series (Techspirited, no date). 
3.1 Disadvantages of RFID
A simple barcode, is far more affordable than RFID. Liquid and metal surfaces can reflect radio waves. Therefore, RFID tags are not ideal for use with many products unless they can be aligned and angled in order for proper readings to be taken. 
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The operation of RFID systems can be adversely affected by forklifts, walkies-talkies and mobile phone towers. The retail sector giant Walmart, which has installed billions of RFID tags in their products throughout the world, have reported such problems in their systems. RFID signal frequencies across the world are also non-standardized which complicates international trade. Consumers worry about their privacy, RFID is widely regarded as an invasive technology. Consumers continue to remain apprehensive of this technology. Even though stores deactivate tags after the product has been purchased (Techspirited, no date).
4. Can RFID Deliver a Competitive Advantage?
Most technologies don't provide a completive advantage. What RFID and other technology can do however is reinforce an existing competitive advantage. When new technology becomes available that is central to your product it can provide major competitive advantage. For example, the creation of diesel-powered excavators, they were cheaper and simpler than steam shovels. Diesel-powered excavators, were then replaced in turn by hydraulic-powered excavators after World War II. Companies selling new products with the new advanced technology, in these circumstances won out. The advantages of new technologies, are less pronounced when an organisation uses new technology to improve the way it conducts business. The first company to utilize a diesel-powered excavator was able to complete work faster. Therefore, they won new business. Then their competitors would have purchased diesel-powered machines and then their advantage is removed. RFID is no different. When an organisation uses RFID in credit cards to enable faster payments, their competitors will do the same thing. Start using RFID in your supply chain to reduce costs, and competitors will do the very same and follow suit (Roberti, 2010). 
4.1 Why Should Organisations Utilise RFID?
There are two reasons firstly, RFID can be utilised to address inventory accuracy. The improves can be dramatic without much additional cost. Secondly, RFID can greatly improve an organisations competitive edge. For example, Wal-Mart saw RFID as a means to reduce handling costs, in order to pass on that saving to the customer. Therefore, deploying the technology “in service of the company's larger strategic goal: to always be the lowest-cost retailer” (Roberti, 2010).
5. Wal-Mart an RFID Case Study.
It was announced that the world's largest retailer would require its top 100 suppliers to tag pallets and cases of goods with RFID tags in June 2003, by Wal-Mart CIO Linda Dillman. RFID makes fast tracking of goods, inventory more effective, it was promised. That promise for Wal-Mart, meant a more efficient supply chain. Which Wal-Mart saw as being vitally important. Due to this decision, RFID went from a relatively little-known and little-understood technology to the next big thing very quickly. By the time Wal-Mart's had made this decision, the development of RFID as a business process tool was still in very early stages. Wal-Mart contributed to the development of an RFID-based electronic product code, or EPC. This code would allow businesses to monitor shipments and inventory through a system of tags and sensors. It showed potential to replacement the need for manual scanning of bar codes. However, given the low cost of bar codes in relation to RFID, many believed, the EPC was a solution in search of a problem (Malone, 2012). 
"In 2003, this was the magical device that would read anything, anytime," said Bill Hardgrave.  "The fact of the matter is, these are radio waves that don't go through metal and get diffused by water. 
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One of the early lessons was that you have to know how to use the technologies." RFID at this point in time, had yet to be fully implemented in an unpredictable real-world setting. Wal-Mart in 2003 were hopeful that RFID systems would enhance their logistical operations. At the time it seemed that Wal-Mart, had spent large amounts of money on an unproven technology. Which therefore had an unproven return on investment. Wal-Mart did not claim RFID would change the world. However, by persuading its suppliers to adopt the technology, it certainly changed their world (Malone, 2012). 
Wal-Mart faced two main problems, the most obvious was the cost. Many products have very small margins. Making RFID tags a requirement on every pallet and case for example, could mean the difference between profit and loss. Secondly, the suppliers had the additional cost of maintaining two inventory streams (the first Wal-Mart and the second for everyone else). Wal-Mart believed, ‘If we do this, other retailers will follow on and that will create a critical mass, so all the suppliers will be forced to do it," Roberti said. "The biggest issue is that the industry didn't go along." Wal-Mart and other organisations faced issues with implementation, including pushback from suppliers and technical issues. At first, the company's database wasn't big enough to handle the volume of data generated by RFID (Malone, 2012). 
Unforeseen problems with new technology are to be expected. Given Wal-Mart's visibility however, and the early hype, anything over than success was classed as failure. "There's no doubt it was way overhyped," Hardgrave said. "It just about killed RFID. The trough was so deep that it almost stopped in its tracks."The losses for RFID manufacturers and investors piled up. Some were finding some success in tagging individual items, this helped to keep the industry a float (Malone, 2012). 
Wal-Mart and others, saw the RFID initiative as far from a total loss. Most agree that Wal-Marts involvement pushed the technology forward. Without Wal-Mart the technology might be as mature. For Wal-Mart, its work in RFID resulted in an unforeseen conclusion. They realized that RFID is best used inside stores. To help maintain the right inventory mix, making the differences between a sale or no sale (Malone, 2012). 
"You can't take RFID by itself," said George Kraev, an analyst at research firm ABI. "Wal-Mart has made a lot of statements that there need to be business process changes that need to be done to make RFID work. At the moment, there is no way. At the moment, you have UHF supply chain tags that use one frequency and NFC that uses another. In the future, we'll see expansion in retail, and we'll see more tagging on consumer goods," Kraev said. "As the implementation cost goes down, large retailers can tag more goods and manage inventory" (Malone, 2012).  
6. Conclusion
New and existing information technology is difficult to apply to support innovation within logistics. In order to achieve a competitive advantage. This is large due to the fact that if new technology is available to an organisation, it is very likely that the same technology will be available to its competitors.  As well as this if new technology is implemented, before it is correctly researched so that the potential benefits and risk are understood. Will certainly lead to large amounts of lasting problems. It has also been stated that new technology only has the potential to add to an organisations pre-existing competitive advantage, when used to realise long term strategic goals. 
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