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Executive Summary 
In this report, the application of information technology (IT) in warehousing operations and the last mile delivery stages are discussed. First, a case study is provided on DHL and Metro Cash & Carry where the Internet of Things (IoT) and Radio Frequency Identification (RFID) offers great benefits such as higher visibility, leaner operation and less perishable food waste in warehousing, ultimately delivering competitive advantages to both parties. Second, the advancements achieved in IT in last mile delivery stages creating some pressures on logistics giants, in the form of Uber and Amazon Flex are reviewed. Finally, the impact of these companies on the industry and their future prospects are discussed.
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1. Introduction
Today, it is not a question anymore that effective logistics and supply chain management (SCM) are the main sources of achieving competitive advantage for companies (Jeremy, 1995). SCM has evolved from a cost-absorbing, passive function and supportive role to a primary role. Technology has fundamentally contributed to the huge advances achieved in the logistics industry over the past few decades (Manners-Bell, 2016). Execution systems and SCM provided visibility that permitted retailers and manufacturers to reduce inventory levels while maintaining customer service levels. Transport operations increased the utilisation of vehicles and warehouse processes have become more efficient (Manners-Bell, 2016). In a global logistics context, systems have enabled the movement of goods internationally, empowering shippers, freight forwarders, customs authorities, air cargo operators and shipping lines to collaborate more effectively. 
The significance of IT in logistics has also been stressed by numerous researchers. Porter and Miller (1985) expressed that IT integrated into value chain activities (operations, inbound/outbound logistics, marketing & sales etc.) can provide significant competitive advantages. According to Sanders and Premus (2002) organisations with a high level of IT show higher achievements in performance measures, such as cycle time reduction, improved quality and cost reductions. Moreover, IT not just enhances operational effectiveness but changes the way a company competes (Lai et al., 2006). 
Karia and Wong (2013) expressed that many organisations are in the process of designing supply chains, which cannot function without sophisticated IT systems. They added that the role of a logistician remains to optimise supply chains concurrently understanding the possibilities that IT provides and applying it to its full potential (Karia and Wong, 2013). It is clearly visible that increasing efficiency and effectiveness in the SC cannot be achieved without investing heavily in technology. Logistics companies may be in the process, where not profits are prioritised the most, but the customers, contracts and the current technological solutions they provide. Therefore, customers are seeking high service levels at the lowest possible prices. Indeed, technology is coming at a price, but the reward is high as well. 
In the next section, a case study is discussed where DHL, one of the mega-logistics companies’ delivers competitive advantages through the use of RFID in warehousing operations for their partners Metro Cash & Carry. Furthermore, the ways in which technological advancements have stirred up last-mile operations in the logistics industry are analysed.  
2. DHL – Internet of Things (IoT) in Logistics
The rise of the internet in the early 1990s entirely revolutionised the modern society and had substantial changes in the way people currently work and live. Leaders of the logistics industry and scientists mutually agree that a new technological revolution is at dawn: The Internet of Things (IoT) (Dutta and Mia, 2011).
IoT consists of adding communication capabilities and sensing to an extensive range of physical objects and connecting these to the internet, so they can report their status, receive instructions, monitor the environment, or even take actions based on the received information (Sethi and Sarangi, 2017). DHL, as a thought leader in global logistics, believes that the logistics industry is a key player poised to benefit from IoT revolution (DHL, 2018). Due to millions of shipments being transported, tracked and put away by a variety of people, vehicles and machines, it is self-explanatory why IoT and logistics are a perfect match (DHL, 2015). Moreover, the logistics field was amongst the first adopters of IoT technologies in operations, which started with the introduction of handheld scanners that computerised delivery processes to the multiple sensors that monitor delivery truck performance and cargo integrity (CILT, 2017). In the next section, a case study for IoT in logistics applied by DHL and METRO Cash & Carry (C&C) will provide an understanding of how IT offers competitive advantages.
2.1. Warehousing Operations
According to DHL (2015), warehouses serve as vital hubs in the flow of goods, and they are a key source of competitive advantage for logistics providers. In an average warehouse, there are thousands of items stored; every square meter must be wisely utilised in order to ensure that goods can be retrieved, processed and delivered as quickly as possible. In 2015, DHL launched a new delivery service that uses RFID tags (low cost, miniscule identification devices) on items which enabled senders and recipients to check for live statuses of the items (CILT, 2015). As the international e-commerce is booming all over the world, cross-border tracking and tracing of merchandise items became more transparent. DHL, Logistics and Supply Chain partner of METRO C&C successfully implemented in their operation the usage of RFID, as they track all of their food shipments into METRO’s 90 stores in France, via DHL Supply Chain warehouses in the country (Tageos, 2013).  Tageos (2013), the RFID’s manufacturer reported that they produce and encode more than 1.6 million RFID labels per year for the DHL and METRO C&C contract. 
In DHL’s warehouse environment RFID item or pallet, level tagging paves the way for IoT drove smart inventory management. Therefore, pallets and items equipped with RFID tags can transmit data and be captured by wireless readers straight as the pallet arrives through inbound gateways (DHL, 2015). This data provides information about the products such as dimension and volumes, which can be transferred to the Warehouse Management System (WMS) for processing (Tageos, 2013). This feature eliminates the need for manual processing, such as counting and volume scanning of pallets. Inbound gateways may also be equipped with cameras which could scan pallets for damages, imperfections. When these pallets are moved to the right locations, tags can provide real-time visibility by transmitting signals to WMS on inventory levels to provide out-of-stock situations (Tageos, 2013). Furthermore, if items have been misplaced, sensors can notify managers whom can identify the item’s right location. From a quality management perspective, sensors can monitor item conditions, including humidity, temperature thresholds are about to be compromised (Tageos, 2013). Likewise, in the outbound delivery stages, pallets can be scanned through the outbound gateways, verifying that the present items are the right items, in the right order for delivery. Stock levels in the WMS have then updated automatically for accurate inventory control. 
Based on DHL and METRO C&C case study, IT technologies including IoT, RFID can bring real benefits such as (Tageos, 2013): 
· Large quantities of data can be read instantaneously
· Data capture processes require very little or no human intervention
· RFID identifies problems real time, e.g. incorrect pallet loading order
· RFID does not require a line of sight. When pallets pass through pre-identified areas or doors automatic checks can be performed. 
METRO C&C revealed that RFID solutions delivered a leaner supply chain, lesser waste of perishable food and quicker replenishment. The advantages provided by IT technologies in logistics is undeniable. This is noticeable in every segment of the industry.  In the next section, a step further will be taken from warehousing operations to last mile delivery of items, and the current technological impact is discussed in terms of providing competitive advantages. 
3. Last Mile Deliveries
E-commerce has grown beyond anyone’s imagination in terms of countries and markets, volumes and scale (HBR, 2011). By 2020, more than 900 million people around the world, will be considered international online shoppers (Delivered, 2016). Therefore, logistics companies face enormous challenges but also opportunities, particularly with regards to last mile deliveries. This stage is increasable pressurised thus, IT innovations and solutions can suddenly change industry practices, providing customers convenience and control of the items, concurrently costs efficiently (Delivered, 2016). In the past years, the smartphone phenomenon effectively contributed to the democratised technology which had an impact on last mile deliveries (Manners-Bell, 2016). Consequently, now everyone can have computing power in their pockets and anyone has the opportunity to develop new software applications and technology solutions, as well as delivering them to the mass market.
3.1. Uber  
One example of this is Uber, who has changed the taxi industry by disregarding the strictly regulated, market structure. Uber has delivered a solution based on a simple principle, which was to match unutilised capacity with customer needs (Jayakrishnan, 2015). Founded in 2009, the company delivers taxi and transportation services in more than 50 countries around the world (Manners-Bell, 2016).  The app displays to customers the location of the nearby taxis and offers a choice of driver, based on a review and price system. Due to Uber’s successes achieved in the transportation sector, parcel companies have observed that such an innovative technology could generate far reach implications and could revolutionise once workable business models (Manners-Bell, 2016). At the same time, Uber started to apply its technology to the parcel and express sector under the name Uber Cargo by running a trial in Hong Kong (Taneja, 2016). The service functions almost the same way as the taxi app. Customers have the possibility to select a vehicle from the app which will be directed to pick up the cargo. On the other hand, prices are based on time and distance of the trip without no extra fees for volume or weight. Followed by mastering in moving people and cargo around cities, Uber decided to move into the long-haul business with a new division named Uber Freight (Hawkins, 2017). This technology allows shippers to access from a vast pool of owner drivers, ultimately makes shippers able to benefit from lower costs. Thus, there are a vast majority of owner-operators, or they are part of a small-companies.  Besides, owner drivers do not have pensions to fund or access to legacy IT systems, massive head office overheads or brands to support (Manners-Bell, 2016).  The fact that technology has paved a way to developments such the Uber’s app, places a high amount of pressure on the biggest logistics companies and disrupts the whole industry.  It would be obvious to assume, that these solutions are only suitable for small-medium enterprises, who are not involved into the movement of large product quantities. However, even industry players such as Amazon started disintermediating their transport operations by increasing the number of ‘local heroes’ rather the dealing with global logistics service providers.
3.2. Amazon Logistics (Flex)
Under the name, Amazon Logistics (AMZL) the company collaborates with independent contractor community through (Amazon Flex) and with a network of small independent delivery businesses (Amazon, n.d.). The Flex program is similar to Uber’s, where drivers work as when they want, being paid on the number of parcels they deliver (Reuters, 2016). Amazon’s smartphone-based application Flex powers everything from scanning parcels at pickup centres provides the route to take and ultimately confirming that an order has been delivered, which can include taking photos of packages at the doorstep (Bitshare, 2017). Evidently, Amazon is looking for solutions to decrease its shipping costs which is a key concern for the company. In fact, Amazon’s shipping costs exceed $10 billion per year (Page et al., 2017). Furthermore, last mile (local deliveries) account for 50% of all shipping costs, meaning that even a small decrease in these costs could provide significant cost savings (Page et al., 2017). According to Kitroeff (2016), Amazon Flex managed to decrease last mile delivery shipping costs by 30 percent. However, this does not come without a trade-off as the next example shows. In 2015, Amazon was sued by four drivers claiming that they earned less than minimum wage due to out-of-pocket costs (gas, insurance etc.) (White, 2016). These drivers argued that they should have been classified Amazon employees thus they had gone through an employee training and wearing badges with the company logo on it. A year later, another law case was filed against Amazon, which was seeking compensation for failing to provide breaks, missing overtime payments and undercounting hours (Day, 2017). Amazon received many critics and it has been identified as another company that is saving on labour costs by hiring delivery drivers who perform the work, and the company does not call them employees. 
Similarly, Uber is notorious for their business practices. Townsend (2016) reported that Uber had been sued 46 times in six months, which was more than Lyft, Airbnb and Facebook combined. In addition, the customer acceptance of Amazon Flex drivers is also questionable. The reason for this is that these drivers, do not wear a uniform, their personal van contains no corporate livery, and they may deliver packages in unsociable hours (Kerr, 2015). However, as long as the share prices are increasing, and seemingly these business practices provide competitive advantages, Amazon does not seem to change the way it is operating.
3.3. Pressure on logistics giants? 
In the latest newspaper by DHL Business Matters (2016), the company emphasises that delivery solutions provided by Amazon and Uber may not deliver competitive advantages long term. Therefore, such methods can often lack the efficiently planned out and perfected delivery routes developed by major logistics firms and offer only a cost-efficient, last-minute delivery for the moment (Matters, 2017). Experts widely agree that the age of automated delivery is nearly here and most of the talks involve conversations about driverless trucks, which are going to dominate shipping worldwide. Door to door or last mile deliveries often need to navigate at a multi-story office building, crowded sidewalks, where small autonomous vehicles have the potential to offer unrivalled efficiency. DHL already tested these robots in Hamburg, Washington D.C., and London (Matters, 2017). Furthermore, drone deliveries are no longer a futuristic fantasy. DHL and Amazon already executed tests and successful deliveries which is certainly going to increase in popularity within logistics companies.
4. Conclusion
Unquestionably, IT revolutionised the way of how the industry operates and provides competitive advantages to companies on the global level. By analysing different operational stages, such as warehousing and last-mile deliveries it is clear that logistics organisations need to heavily invest in technologies to stabilise their position on the future market. As the DHL case study demonstrated, excelling, and providing innovative solutions can win contracts with customers such as Metro C&C. These customers are looking for IT technologies that can provide higher visibility, less human interaction, leaner processes, which will ultimately lead them to competitive advantages. Investing in IT is also crucial in the last mile delivery stages. The Uber and Amazon example demonstrates that IT delivery solutions can shift business models and can disrupt the whole industry. Uber is indisputably a threat and holds the risk of taking some of the business away from the logistics giants. It is a question, though how long these solutions will deliver the desired results for companies, but one thing is certain, Amazon through the Flex program acquired significant cost savings in last mile deliveries. This also had come at a price, which is bad reputation, but it seems that Amazon is not too disturbed as long as the costs are decreasing. As DHL expressed, not every new start up is successful. Many if not all will fall by the wayside. Furthermore, the smartest players in the industry are proved to be the largest companies who are able to invest in new technologies as they have creative and high-quality IT professionals. However, the future has not been written yet and technological advancements in the logistics industry may bring surprises as it did in the past, holding a constant risk even for the big players in the industry.
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