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1. Introduction 
Technology has taken the world of logistics by storm over the past 3 decades with complex algorithms and models now controlling almost everything from how many of each product to manufacture to warehouse management. “The respondents clearly indicated that they consider new information technology to be of primary importance, while downsizing, outsourcing, and centralization are of only secondary importance.” (Masters and La Londe, 1993) The importance of information technology is not a new trend in logistics although there is a danger that companies may be over indexing in IT rather than looking to innovate in other areas that could provide unique advantages over competitors. The internet has allowed for corporations to expand far beyond their homeland with economies of scale far easier to exploit with less impact caused by diseconomies of scale due to language barriers and the fact information and data can be transferred in an instant between continents. This report will focus on technology in the Ford Supply Chain within their partnership with Penske Logistics. 

1.1 Introduction to Ford Motor Company Case Study 
Ford Motor Company acquired the services of Penske Logistics with the ambition of improving their expensive and inefficient logistics operations. Penske were tasked with managing the logistics operations of Ford, acting as a broker between Ford and the company’s suppliers and carriers whilst also discovering and repairing inefficiencies in the supply chain. 
	“Together, they uncovered several areas for real cost savings as a result of reducing inbound carrier discrepancies, eliminating unnecessary premium costs and reducing shipment overages. Plus, Penske implemented accountability procedures and advanced logistics management technologies to gain more visibility of its overall supply network.” (Penske, 2015) Penske’s focus is on Six Sigma principles and using technology to run an effective supply chain. 













2. Problems Facing Ford 
Penske Logistics were met with three main challenges to deal with by Ford after being hired to improve their logistics operations. These were: implementing and running a centralised logistics network; streamlining operations of suppliers and carriers to increase both performance and accountability; and to provide Ford with live supply chain and financial visibility. (Penske, 2015) The latter two of these problems required Penske to implement multiple new technologies into the Ford supply chain. Penske centralised the Ford supply chain through building 10 distribution centres. They then went about solving the other problems through setting up more stringent conditions in the supplier selection process thus giving more responsibility and liability to the carriers and suppliers. The final problem was solved by implementing logistics management technologies and collecting data wherever possible in the supply chain to always provide an accurate real time supply chain picture to Ford. 

2.1 Penske:  Historical Implementation of Technology
Penske have a history of investing heavily into the technological aspect of the supply chain. As early as 2000 Penske partnered with e-business specialists Attunity Connect allowing Penske to automate aspects of their business with carriers, suppliers and customers through the internet. (Business Wire, 2000) This early shift towards running parts of their business online gave Penske a competitive advantage over rivals. Embracing technological advances allows Penske to exploit the edge they provide over competitors for the longest period of time before it becomes the industry norm. Early adoption should also allow the employees to develop a full understanding of new technologies before competitors meaning even when they do follow suit and adopt the technology Penske still hold an advantage in experience using the technology. 

2.2 Penske: Technology Utilised in the Ford Case Study
The biggest asset of Penske Logistics is their proprietary logistics code that allows them to quickly transform new clients’ logistics operations into a more streamlined and profitable supply chain. (McCarthy, 2002) This code has evolved over the years and is still very useful today, it was one of the key technological advancements implemented at Ford to quickly formulate a strategy for cutting down logistics costs. Penske also implemented RouteAssist an advanced routing tool that is designed to minimise delivery times through smart pathing that can react to live traffic on the roads. (Penske, 2015) The other technology used is less impactful but is integrated to try and limit delivery mistakes and keep track of stock levels along with where it is situated.







3. Radio Frequency Identification (RFID)
Penske Logistics transformed Ford’s logistics operations by building 10 centralised distribution centres where all suppliers could bring deliveries to. (Penske, 2015) This allowed all deliveries heading to the same locations to be collected up and delivered in one journey rather than sending each supplier round to all Ford locations to drop off parts at a premium price. This change was made to save money that was being shelled out to suppliers that were running sometimes half or quarter full trucks to Ford locations, instead having them deliver full trucks to the more central distribution centres. Centralised distribution centres may not always be the best method of reducing costs however, whilst it is clear they consolidate efficiencies they do not improve delivery quality or inventory management necessarily and may even cost more than previous systems in some cases. (Partida, 2013) 

3.1 Penske Central Distribution Centres
These distribution centres are fitted with RFID technology to prevent mistakes with each item being loaded onto a truck being checked by RFID to make sure the correct items always end up in the right trucks. RFID makes sense for Ford as their supply chain is mostly comprised of large high cost parts so the total cost of all the RFID tags will be low enough to justify the purchase. RFID can be considered worth particularly with larger more expensive inventory along the supply chain as it dramatically reduces to rate at which items are misplaced or that the inventory shrinks. (Tao, et al., 2017) Being able to identify where any piece of inventory is at any time along with it being very difficult for workers to make mistakes when loading up the trucks at the distribution centre are two great benefits that the RFID technology gives to Ford, but many companies still do not believe RFID will prove to be a cost effective investment for them just yet. 

3.2 Reasons RFID is Still Doubted by Some Businesses	
RFID is slowly taking over all parts of the supply chain from manufacturing up until the retail sector, despite its obvious upsides RFID is still too expensive for the benefit it provides on any cheap items. The real time data in the supply chain can be supremely useful for both stock management along with massively decreasing waste from parts going missing or getting misplaced however at around $25 per active tag only high cost items can really be afforded this luxury. (RFID Journal, 2018) This cost of active RFID is why the vast majority of the chips used by Ford are still passive chips that trigger on the scanners when parts are placed into the trucks. It does mean Ford doesn’t have a completely accurate view of their stock at all times however they still have a very close estimate using a more manual system of suppliers verifying order accuracy by supervising loading and unloading of their trucks. 

3.3 The Penske Logistics View on RFID
Peter Smith, Penske’s senior vice president of technology, however believes RFID can finally be a profitable endeavour for third party logistics companies to implement admitting to having doubted it for a long while but finally seeing the potential benefits may outweigh the high costs. (Hoffman, 2005) RFID always seems to be ‘just around the corner’ with businesses seemingly still struggling to find widespread uses for RFID with the only uses seemingly being to stop theft of high cost items and to keep track of high cost items within the supply chain. The cost to implement RFID remains the limiting factor that prevents it overtaking barcodes for the most prevalent method for tracking the progress of goods within the supply chain.  (Smart, Bunduchi and Gerst, 2010) RFID should continue to drop in price to hopefully soon reach a rate where it is an affordable and profitable technology to employ to keep track of all stock at all times. This may however not turn out to be the case with RFID being hyped as the technology of the future for over 20 years now, it may still take some time for it to become the supply chain oversight tool people have been hoping it can turn into.


























4. Freight Billing
With approximately 1500 suppliers freight billing was a bit of a problem for Ford but Penske simplified it by giving every driver a set of paperwork to fill out and make sure it arrived at accounting. (Penske, 2015) This strategy gives Ford a slightly clearer picture of which carriers are costing more than their output is worth. Using paperwork to collect this information however seems somewhat archaic in the modern digital age and the paperwork would take days maybe even weeks to process meaning Ford have another situation where real live data is lacking. A computer system to track billing for each supplier would be much more ideal with the data able to be sifted through and analysed within minutes rather than having to wait days for paperwork to be processed. This is certainly one area Penske could improve their logistics management further with the use of technology.  























5. Six Sigma and the Demand for Instant Data
A key philosophy of Six Sigma is innovation, “enterprises must increase their knowledge to adapt to new products and technology, and continuously distribute this knowledge to all employees.” (Sony and Naik, 2012) 
“We are in the era of globalization and need instant access to information in making prompt decisions on key issues of the organization. The challenges that competition had brought to the world of business had left the decision makers no rooms to make an error.” (Yahia, 2011) Penske recognises the need for knowledge and data to find new innovations and as such trained all suppliers on new uniform procedures that allowed for real-time data collection. “Six-sigma adopters must understand that it is a lot more than just use of tools and techniques. The approach integrates strategic issues, technology, statistical tools and techniques, people and training.” (Huq, 2017) Gathering and distributing this information is a problem for many companies however as any method of collecting data on the exact current state of the supply chain costs money. The most accurate method is active RFID chips, but these are still very expensive. The other problem is giving employees the correct information, if all the information gathered is just sent out to all employees they will most likely quickly begin ignoring it with most of it being irrelevant to their role in the company. Instead the business must try and target the information to people who it could help operate at a higher level without giving their staff an information overload. 

5.1 Information Technology to Improve Customer Satisfaction
Managing information is vital for any company that wants to continue to innovate and add value to customers’ experience. (Pieter, 2011) Customer Relationship Management is a key technology for managing business to business relationships, sometimes referred to as simply information technology customer solutions, information can be collected for specific customers’ behaviours to search for innovations that would improve the product or service both for that customer and possibly just in general. (Ata and Toker, 2012) This approach can be an effective way to discover new changes that can be made to the product or service by focusing on improving it for one customer and thinking whether all the customers would prefer the changes made to better suit that one customer. This doesn’t seem to be the approach taken by Penske Logistics however as they have over 1500 suppliers and like to maintain a somewhat authoritarian relationship where they track their suppliers and carries deliveries on a scorecard. This is done so that any underperforming businesses can be cut off for an accumulation of late or damaged deliveries.

5.2 Information Overload and Diminishing Returns
One fatal error businesses can make when trying to gather information to help them to innovate is to spend too much money in trying to gather as much data as is feasible. This can be negative in two ways, first is employees may get lost in the information and be unable to reach any real conclusions on how to proceed based on the information at hand. This could be referred to as ‘diseconomies of information’. It is key to avoid over collecting information as this is where a diseconomy may begin to form. (Koumpis, 2012) The second is the law of diminishing returns. The more money that a business spends on gathering information the less likely that information is going to be good value for money. This occurs because all the key information will generally be prioritised and gathered first, and further data gathered will be less and less valuable until the point where the information becomes worth less than the amount of money it costs to gather it. 





























6. Technology and Communication
	“Logistics capabilities have been demonstrated to be a critical source of competitive advantage. However, the lack of internal ability to streamline, integrate and communicate the logistics processes constitutes a barrier for successful logistics management.” (Karagoz and Akgun, 2015) The lack of any focus on communication by Penske Logistics seems like an oversight particularly when managing logistics operations for a multi-national corporation such as Ford. Communication is one of the most important elements within modern logistics as if it breaks down the supply chain can quickly crumble especially on an international level where communication is still sometimes difficult even with the help of the wonders of modern technology.  
























7. Conclusion
Penske Logistics appear to have greatly improved the international logistics operations of Ford particularly through the implementation of technological improvements. The key change seeming to be a new clarity being provided over the supply chain with data harvested and analysed to continue improving the logistics operations. This key Six Sigma principle seems to be the biggest change that opens up large potential for innovation within the supply chain. Ford may begin to suffer however from diseconomies of scale if more focus is not put into establishing and maintaining strong communication links across their worldwide network. Penske’s strategy also seems to be one of employing suppliers and carriers rather than one of trying to build working relationships where both parties try to improve in unison with one another. The greatest innovation is most likely hidden from the public eye in the code Penske use to help them effectively manage businesses logistics operations. This is the largest use of information technology in Ford’s supply chain but unfortunately it is impossible to know how much of the management of their supply chain is dictated by this code so the true application of IT in the Penske-Ford relationship case study is hard to truly gauge. Businesses must be wary not to suffer from ‘diseconomies of information’. Each additional pound invested into information gathering usually holds diminishing returns. Businesses must be careful enough to strike a balance between gathering information vital for innovation and not cutting into profit margins by gathering information that will just contribute to an overload of information that merely muddies the water of analysis. 
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