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Aims

The aim of the course is to achieve an understanding and knowledge about the supply chain and logistics, its Participants, functions and flows and how these are interrelated and interacting. It introduces the students to analyze logistic flows for different products and services within and between firms in the supply chain. Further, students will get an insight of how changes in one part of the chain will influence the whole supply chain and its development. Students will also learn about the role and importance of recycling and reverse logistics.

Contents

Starting from customer demands the course analyzes the flows through the firm, from procurement and inbound flows, manufacturing and distribution and how these flows in turn are linked to those of suppliers, wholesalers, distributors, retailers and other partners. This will include warehousing and inventory management, the role of transportation, operation management, reverse logistics and recycling logistics system and service logistics. Based on the analysis, the course will discuss designs and strategies of supply chains for different products and services.

Learning outcome

Knowledge and understanding

· On completion of the course, the successful student is expected to be able to

· understand and use the basic concepts of supply chain management

· understand how different purchasing and marketing methods can influence the supply chain
· Know about the interfaces between logistics and other functional departments
Skills and abilities

· On completion of the course, the successful student is expected to be able to map the flows of different supply chains and decide on the most optimal mix of logistics strategies and so on
Assessment and attitude skills

· On completion of the course, the successful student is expected to be able to analyse and interpret alternative ways to meet and react to the market and to contextual changes with different logistical and operational solutions and strategies
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Home exam 

 
 40%
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30% 
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(5+5+5+5+5+5)
30%

Course grade

VG, G and U are given indicating Pass with Distinction, Pass and Unsatisfactory
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Week Wise Break up of activities
	Week
	Issue
	Contents
	Objectives
	Activity

	1
	Supply Chain Management: 

An Overview
	What Forces Are Driving the Rate of Change, Globalization, Technology, The Empowered Consumer, Development of The SC concept, Major issues such as SC networks, complexity and inventory 
	To discuss major change driver in economy, understand rationale for development of SCM, analyze the benefits that can accrue from effective supply chain practices.
	Week (1)
RFID Information Carried along the product

Review (1)

	2
	Role of Logistics in Supply Chains
	What is logistics and its value-added roles? Logistics interface with Manufacturing, Marketing & Operations. Short and Long run techniques of logistics System Analysis
	To understand importance of logistics, how logistics contribute to the vitality of economy. Explain logistics system from various perspectives and its value-added roles. Relationships between logistics and functional departments
	 Senco Electronics Company
Working as a chief executive which alternative would you chose?

Case (2) Peanut Plantation 

Highlight the role of logistics department in introduction of new product.
See Suggested Readings Week (1)

	3
	Global Dimensions of Supply Chains
	Global Markets and Strategy, SC Security, NAFTA, Asian Emergence, Global Transportation options of Ocean, Air, Motor and Rail. Strategic channel intermediaries, Storage and Packaging facilities.
	Understand the three major phases of globalization; understand nature of global markets and competitive strategy and to discuss global transportation options and strategic intermediaries
	Red Fish, Blue Fish and LLP:

See Suggested Readings

 Week (3)

	4
	Supply Chain Relationships
	Model for developing  and implementing successful supply chain relationships; Third-Party-Logistics-Industry Overview, Types of 3PL Providers,  Logistics and Outsourcing activities
	Understand types of SC relationships and their importance; SCOR process model of plan, source, make and deliver;

Define what is meant by Third-Party Logistics (3PL) and know what types of firms provide 3PL services
	Third Party Logistics Services (3PL) and Forth-Party (4PL) Logistics services 

See Suggested Readings

Week (4)

	5
	SC Performance measurement and Financial Analysis
	Dimensions of SC Performance metrics, developing SC metrics,. The Supply Chain-Finance Connection; Financial Impact of Supply Chain Decisions
	Understand the scope and importance of supply chain performance measurement; Characteristics of good performance; to understand the financial impacts of supply chain service failures
	CPDW Central PA Distribution and Warehouse; and DVD4Less.com

(metrics)

See Suggested Readings

 Week (5)

	6
	Supply Chain Technology—Managing Information
	Role of information technology in Supply Chain, requirements, capabilities and Challenges; Framework for Managing Supply Chain information and Supply Chain technology Implementation, RFID, Barcodes
	Appreciate the overall importance and role of information to SCM; Key ingredients of an integrated Supply Chain and to recognize the role of emerging technologies for improving supply chain information management.
	Information carried by the Product

(The use of track and Trace Mechanisms via Barcode and Radio frequency identification

See Suggested Readings

 Week (6)

	7
	Demand Measurement and Customer Service
	Scan-Based Trading and distribution; Outbound-to-customer logistics system, CPFR Collaborative planning, forecasting and Replenishment
	To understand critical importance of outbound-to-customer logistics system; appreciate the growing need for effective demand management; know the types of forecasting methods and to understand the difference between logistics and marketing channels
	Walton Seed Company

See Suggested    Readings

 Week (7)

	8
	The Transportation System
	Role of Transportation in logistics and relationships, The Carrier Selection Decision, Legal Classification of Carriers, Containerization, International Shipments, Intermodal Transportation, Indirect and special carriers, Freight Forwarders
	Explain economic role of transportation, basic modes of transportation, Transit time, reliability, capability, accessibility and security; Compare the advantages and disadvantages of using common, regulated and contract carriers; To discuss Intermodal transportation (piggyback)
	Double D Trucking Case Study

See Suggested Readings 

Week (8)

	9
	Transportation Management
	Mastering the Art of Advance Planning, Proactive Management 

Strategy, Reducing the Number of Carriers, Contracting with carriers; Documentation—Domestic Bill of Lading, Freight Bill, F.O.B Terms of Sale and Cost Value Distance and Weight of Shipment.
	To define proactive transportation management, 5 transportation management strategies, Distinguish among the transportation documents, Compare domestic terms of sale with international Incoterms (International Commercial Terms)
	Specialty Metals Company

See Suggested Readings Week 9

	10
	Inventory Decision Making
	Fundamental approaches to managing inventory,  Techniques; Fixed Order quantity Approach, Inventory Cycles, Uncertainty Demand and Lead Times, The Just-in-Time Approach, Materials Requirement Planning and Distribution Resource Planning
	Understand the fundamental differences among approaches to inventory management, To understand the rationale behind EOQ, To understand the alternative approaches to inventory management such as JIT, MRP, and DRP
	Beierlein Distributors

Nittany Fans

See Suggested Readings 

Week 10

	11
	Warehousing Decisions
	The Nature, Types and Importance of Warehousing, Role of warehousing in Logistics System, Basic Warehousing Decisions, Warehouse Layout and Design. Materials Handling, The Role of Packaging
	Discuss the strategic value adding role of warehousing in logistics system, Major principles of warehouse  layout and design, Explain the cross functional role of packaging in a company and to discuss the role of packaging in logistics system
	Vanity Products

See Suggested   Readings

  Week (11)

	12
	Network Design &  Facility Location
	Strategic Importance of Logistics Network Design, Changing Customer service requirements, Logistics Network Design Steps
	How to redesign a logistics network, structure an effective process for logistics network design, locational alternatives, Apply the simple (Grid) of center-of-gravity approach to facility location 
	Fireside Tire Company

See Suggested   Readings

     Week No (12)

	13
	Procurement and Supply Management
	Inbound Logistics Along The Supply Chain, Materials Management, Procurement, Electronic Procurement, its advantages and disadvantages; Types of E-commerce Models
	Understand the role of and nature of procurement in supply chain context, explain the different types of inbound systems, discuss the major materials management activities, understand the procurement process and explain the criteria for vendor selection
	Durable Vinly Siding Corp.

See Suggested Readings

Week No (13)

	14
	Operations—Producing 
	Operations-Producing Goods and Services,  Role of Production Operations in SCM, Operations Strategy and Planning, Production Execution Designs, Production Metrics (Total cost, cycle time, quality and safety)
	Discuss the strategic value adding role of operations in SCM, Tradeoffs and challenges in production operations, Understand the primary production strategies and types of planning, production process layouts, and the role of productivity and quality metrics
	Team HDX

See Suggested

Readings

Week (14)

	15
	Managing Reverse Flows in Supply Chains
	Importance and Magnitude of Reverse Flows, Reverse Logistics System versus Closed Loops, Customer returns, economic value, environmental challenges
	Understand the reverse flows in SC, Reasons for early reverse logistics system, Appreciate the difference between reverse logistics systems and closed loop supply chains
	R-E-V-R-S-E-Spells

Headache Relief

Fitness Retreads, LLP

See Suggested Readings Week (15)

	16
	Strategic Challenges and Change for Supply Chains
	7 Principles of Supply Chain Management, SC Strategies, Differentiation Strategies, Differentiation Strategies, Time-Based Strategies, Reducing Cycle Time, Time-Reduction Logistics Initiatives; technology based strategies, Relationship Based Strategies, Global Strategies.
	Understand the future strategic challenges for SC, Identify key principles of supply chain success, Understand how SC can help grow revenues as well as contain costs, Understand several major types of supply chain strategies; differentiation, financial, technology based, relationship based and global
	Peerless Products, Inc.

South Face

ZingPC

See Suggested Readings

Week 16




The Supply Chain Concept

While references to the Supply Chain management can be traced to the 1980, it is safe to say that it was not until the 1990s that the SCM capture the attention of top management in several organizations.

They recognized the power and potential impact of SCM to make organizations more globally competitive and to increase market share with consequent improvement in the shareholder value.
Development of the Concept
SCM represents the third phase of an evolution that started in the 1960s with the development of physical distribution concept that focused on the outbound side of firm’s logistics system.

The initial focus on physical distribution or outbound logistics was logical since finished goods were usually higher in value, which meant that their inventory, warehousing, materials handling, and packaging costs were relatively higher than their raw materials.
During the 1980s, logistics or integrated logistics management concept developed in a growing number of organizations. Logistics, in its simplest form, added inbound logistics to the outbound logistics of physical distribution.
Insert diagram over here
As evident from the diagram, coordination between the outbound and inbound logistics system provides opportunities for increased efficiency and perhaps, improved customer service. (reduce empty backhauls)
The underlying logic of the system or total cost concept was also the rationale for logistics management. However, the value chain management  had also been developed as tool for competitive analysis and strategy.
Insert diagram on page 16
As can be seen in the value chain illustration above, inbound and outbound logistics are important, primary components of the value chain; that is,  they contribute value to the firm’s customers and make the company financially viable.
The more integrated nature of marketing, sales, and manufacturing with logistics is also an important dimension of value chain.
Logistics authors usually include procurement as an element of logistics, but the value chain depicts it as a support activity for all primary activities. 

Supply Chain is the art and science of integrating the flows of products, information, and financials through the entire supply pipeline from the supplier’s supplier to the customer’s customer.

Insert diagram on page 17

The extended enterprise perspective of supply chain management represents a logical extension of the logistics concept providing an opportunity to view the total system of interrelated companies for increased efficiency and effectiveness.
A number of terms are normally used to represent the supply chain concept. A few of them are 
· Demand Chain Management

· Demand Flow Management

· Value Chain Management

· Synchronization Management

Furthermore, it is argued that the supply chain, demand chain, value network, and value chains can be used as synonyms.

In the early 1990s, Gocery Manufacturing Association (GMA) commissioned a study by one of the large supply chain consulting organizations to research and analyze the supply chains of grocery manufacturers.
Insert fgure

Findings of the study reveals that one overage the industry had 104 days of inventory in its outbound supply chains. The consulting company reccommeded  a setr of initiatives that would lead to reducing that to 61 days of inventory.  Two points here needs consideration

First, It was estimated that atleast 30billion USD would be saved by reducing pipeline inventory to 61 days. Such savings had a potential of having a significant impact upon consumer prices or what might be called “landed prices”
Second, study only considered part of the supply chain, which therefore understated the total potential.
The potential savings of 30 billion USD demonstrated the power of optimizing the supply chain as opposed to just individual company or one segment of the supply chain.

The latter perspective opten results in suboptimization of the whole supply chain with subsequent higher overall costs.

Insert figure on page 19
Real world supply Chains are usually more complex that the hypothical supply chain shown in the figure above. 
A supply chain is boundary spanning referring to the extended enterprise concept that crosses the boundaries of individual firms to span the related activities of all the companies involved in the total supply chain.

The three flows are very important to the success of SCM. Integration across the boundaries of several organizations in essence means that supply chains needs to function similar to one organization in satisfying the ultimate consumer.
(1) The Top Flow—Products

Product flow is a two way flow in today environment because of the growing importance of reverse logistics. Systems for returning products that are unacceptable to the buyers because they are obsolete, damaged or worn out.
(2) Information Flow.

Traditionally, we have viewed information as flowing in the opposite direction of products, that is, from customer/market back to the wholesaler, manufacturers and vendors.

For example if there are long intervals between orders, the members of the supply chain might be faced with uncertainty about the level and pattern of the demand, which usually results in higher inventory or stock out stocks, a phenomenon known as bullwhip effect.

Therefore companies are striving towards shairing “real time” basis which leads to less uncertainty and therefore less safety stock.
This is why we refer to the shortening or compression of the supply chains through the timely exchange of information.

If POS point of sale data is readily available on a real time basis it would help to mitigate the bullwhip effect associated with supply chain inventories and could significantly reduce cost.

Forward information flow for instance, can tae the form of order status information, inventory availability information, advance shipment notice and so on.
A related aspect of forward information flow has been the increased utilization of barcodes and radio frequency tags, which can increase inventory visibility and helps reduce uncertainty and safety stock.
(3) Financial Flow
The financial flow specifically refers to cash. Traditional, financial flow has been viewed as one directional—backward in the supply chain or in other words, payment of goods, services and orders received.
A major effect of supply chain compression and faster order cycle times have been faster cash flows. Customers receive orders faster, they are billed sooner, and companies can collect sooner.

The faster cash-to-cash cycle or order-to-cash cycle has been a bonanza for companies because of the impact of working capital.

Some companies for example Dell have negative working capital which is often referred to as “free” cash flow.
Dell actually collects money from its customers before they have to pay their suppliers. In more simple words the Dell, the period between collection and payment may be 30nto 45 days, this cash can be used for financial investment purposes or as another source of funding the product development or other improvements.

Cash flow measures have become an important metric of the financial markets to gauge the viability of vulnerability of companies.

Challenges for Supply Chains in the Global Economy

(1) More volatile supply and demand:

 Supply and demand have become more volatile for a multiplicity of reasons. Take the example of natural calamities such as monsoon floods in Pakistan, Earthquake of 2005 and 2010 in Haiti. 
Other examples include the growth of China in the supply of Steel and India in the information technology sector which had caused companies to outsource to these destinations

(2) Shorter Product Lifecycle:

Shorter product lifecycle represent a challenge for inventory management. Products that are duplicated via reverse engineering will most likely face faster reduction in demand and new pricing policies.

Examples Fashion is subject to planned absolescence and some time may even suffer due to long distances the product has to travel. 

Another example relates to Apple successful launch of ipod. The company had to quickly follow it iphone so as to maintain financial momentum.
(3) Blurring of traditional organizational boundaries:
Making or becoming unclear as a result of recent trends such as globalization and outsourcing. The impact is that companies need to constantly change their business model to be innovative in the marketplace. 

For instance, NIKE does not even manufacture a single shoe by itself. Another phenomena is the outsouricing of call centers to countries like India, Pakistan, Philipines due to cheap labour.

Another factor is the acronym BRIC which stants for Brazil, Russia, India and China. These four countries have population of 2.8 billion, with China accounting for 1.3 billion for the total.

Another acronym is PIGS (Portugal, Italy, Greece and Spain) which are also emerging economies due to their attractiveness for outsourcing

Introduction
“When the rate of change outside the organization is faster than inside the end is near”

In other words we can say that organizations or even individuals need to change with changes, otherwise you will be changed by the changes. 

This is indeed a very appropriate quote in the context of this executive level class as students are entering into the domain of supply chain management and logistics so as to meet the exceeding demands of organizations in which they are working.
Logistics and Supply Chain Management 
What is Logistics?

The term logistics has become much more widely recognized by the general public in the last 20 years.
Television, radio, ad print advertising have lauded the importance of logistics. Transportation firms such as DHL, UPS and FedEx frequently refer to their organizations as logistic companies and stress the importance of their service to overall logistics success. 
The Persian Gulf War of the 1990s probably contributed to the increased recognition of logistics because of the CNN news commentator s frequent mention of logistics challenges associated the 7,000 mile long “Supply line” to support the war effort in the Persian Gulf countries.
Another factor contributing to the recognition of logistics has been increased customer sensitivity to not only product quality but also to the associated service quality.

For example, the previously mentioned problems during Christmas season of 199 associated with internet retailers were widely publicized and often referred to as logistic s system failures. 
But even prior to that time, when stores were out of stock of a particular item or delivery of a package was not made on time, the logistics system would be blamed.

Even with increased recognition of the term logistics, however, there is still confusion about its definition.

Some of the confusion can be can be traced to the fact that a number of terms are used by individuals when they refer to what has been described as logistics. Consider the following lists of terms:
· Logistics management

· Business Logistics management

· Integrated Logistics management

· Materials Management

· Physical Distribution Management

· Marketing Logistics

· Industrial Logistics

· Distribution

Logistics Management is the most widely accepted term and encompasses logistics not only in the private business sector but also in the public/government and nonprofit sector. In addition, service organizations such as banks, hospitals, restaurants and hotels have logistics challenges and issues, and logistics management is an appropriate term in these industries.
Part of the definition problem is also traceable to the fact that logistics has been described by a variety of sources that have some what different perspectives. Table 2-1 illustrates a number of these definitions along with the corresponding perspective or connection.
For the purposes of this text, the definition offered by the council of Supply Chain Management Professionals (formerly the Council of Logistics Management) is utilized. However, it is important to recognize that logistics owes its origins to the military, which has long recognized the importance of logistics activities for national defense.
Table 2-1 Logistics Definitions
Perspective                                                Definition

Inventory                                     Management of materials in motion & at rest.

Customer                                     Getting the right product, to right customer, in 

                                                       The right quantity, in right condition, at right 

                                                       Place, at right time, & at right cost (called the 

                                                       The “seven Rs of logistics”) 

Dictionary                                      The branch of military science having to do 
                                                         With procuring, maintaining, & transporting 

                                                         Material, personnel, & facilities.

International society                     The art & science of management,
  Of Logistics                                  Engineering, & technical 

                                                        activities concerned with requirements,

                                                         Design, & supplying & maintaining resources  
                                                          To support objectives, Plans & operations.

Utility/Value                                   Providing time & place utility/value of 

                                                         Materials & products in support of 

                                                         Organization objectives.

Council of Supply Chain           That part of supply chain process that plans, 
Management Professionals       implements, & controls the efficient, effective
                                                      Flow & storage of goods, services & related 

                                                      Information from point of origin to point of 

                                                      Consumption in order to meet customer 

                                                       Requirements.

Component support                    Supply management for the plant (inbound 

                                                      Logistics) & distribution management for the

                                                      Firm’s customers (outbound logistics) 

Functional management             Materials requirements determination, 

                                                      Purchasing, transportation, inventory 

                                                      Management, warehousing, materials handling, 

                                                       Industrial packaging, facility location analysis, 

                                                       Distribution, return goods handling, information 

                                                       Management, customer service, & all other 
                                                       Activities concerned with supporting the 

                                                       Internal customer (manufacturing) with 

                                                        Materials& external customer (retail stories)  

                                                        With product.
Common culture                           Handling the details of an activity.

SOUREC: Adapted from Stephen H. Russell, “A General Theory of Logistics Practices,” Air Force Journal of Logistics 24, no. 4 (2000): 15, Reproduced by permission. 

The military definition of Logistics encompasses supply items (food, fuel, spare parts) as well as personnel. The terms logistics apparently become a part of the military lexicon in the eighteen century in Europe. The logistics officer was responsible for encamping & quartering the troops as well as for stocking supply deports.

The logistics concept began to appear in the business-related literature in the 1960s under the label of Physical distribution, which had a focus on the outbound side of logistics system. During 1960s, military logistics began focus on engineering dimensions of logistics-reliability, matainability, configuration management, life cycle management, & so on –with increased emphasis on modeling & quantitative analysis.2 In contrast; the business or commercial applications were usually more focused on consumer nondurable goods related to marketing & physical distribution of finished products. The engineering-related logistics, as practiced by the military, attracted attention among business that product industrial products that had to be maintained with repair parts over the life cycle of the product. For example, heavy machinery manufacturers, such as Komatsu, have developed world-renowned logistics system for delivering spare parts to repair & maintain their vehicles. In fact, engineers develop a separate professional organization called the society of Logistics Engineers (SOLE), which has had active participation from both military & commercial enterprises. 
As indicated in the previous chapter, the business sector approach to logistics developed into inbound logistics (materials management to support manufacturing) & outbound logistics (physical distribution to support marketing) during the 1970s & 1980s. Then, in the 1990s, the business sector began to view logistics in the context of a supply or demand chain that linked all of the organization from the supplier’s supplier to the customer’s. Supply Chain Management requires a Collaborative, coordinated flow of materials & goods through the logistics system of all the organizations in the network.
In the twenty-first century, logistics should be viewed as a part of management & has four subdivision: 3

· Business logistics: That part of the supply chain process that plans, implements, & controls the efficient, effective flow & storage of goods, service, & related information from point of use or consumption in order to meet customer requirements.
· Military Logistics: The design & integration of all aspects of support for the operational capability of the military forces (deployed or in garrison) & their equipment to ensure readiness, reliability, & efficiency.
· Event logistics: The network of activities, facilities, & personnel required to organize, schedule, & deploy the resources for an event to take place & to efficient withdraw after the event.
· Service logistics: The acquisition, scheduling, & management of the facilities/assets, personnel, & materials to support & sustain a service operation or business.
 All four subdivision have some common characteristics & requirements such as forecasting, scheduling, & transporting, but the also have some different in their primary purpose. All four, however, can be viewed in a supply chain context; that is, upstream & downstream other organizations play a role in their overall success & long run viability. The focus of this context is on logistics management in the business sector.
A general definition of logistics that could be used that appear to encompass all four subdivisions is as follow:

Logistics is the process of anticipating customer needs & wants; acquiring the capital, material, people, technology, & information necessary to meet those needs & wants, optimizing the goods- or service-producing network to fulfill customer requests; & utilizing the network to customer requests in a timely manner.

Pakistani Logistics Scenario
Winning through Logistics

The Progress, Pakistan needs to ramp up its logistics management capabilities

There was a time when companies developed a product range, planned their distribution channels, devised marketing campaigns and delivered the final packaged product to their retailers. It was a simple supplier managed end-to-end chain, requiring little f4rom logistics service providers other than the movement of their product from the to the distribution center and onwards to the retail market.

However, today not only has the scope of customer needs broadened, but companies are finding it extremely difficult to maintain their competitive advantage purely on the basis of innovative strategies based on product, price, place or promotion.

As these competitive advantages can easily be replicated meaning that sustained competitive advantage cannot be achieved. Four factors of SCA are
· (a) The resource must be valuable 
· (b) Be Rare 
· (c) The resource must be inimitable (unique historical conditions matters)

· (d) The resource needs should be non-substitutable 

As a result there is greater emphasis on using logistics as a means of differentiation from the competition which has made logistics operations much more complex.

According to the council of Logistics Management, logistics services can be defined as, (The process of planning, implementing and controlling the efficient flow and storage of goods, services and related information from point of origin to the point of consumption for the purpose of conforming to customer requirements)

Logistics services exist to improve the performance of a company warehousing, inventory management and distribution network.
 Logistics solutions are aimed at enabling the centralization, management and distribution of high-impact, high value parts and products
The presence of globally centralized points of distribution ensures that products reach the reduced  costs and increased market share.

The major benefit of having an effective logistics system are saving, thanks to a centralized inventory management system that reduces the number of inventory holding locations, as well as the size and value of the inventory held.

Other major benefits include faster order fulfillment thanks to a global transportation network enabling the access and dispatch of inventory 24/7 and improved cash flow by using bonded warehouse which provide the option to defer customs duties and takes, and the flexibility to change distribution patterns for new products based on customer demands.

Last years the global logistics market generated total revenues worth $3.6 trillion, in effect a compound annual growth rate of six percent from 2004 and 2008. 

The industry is focused to grow at a rate of two percent over the next five years and is expected to reach four trillion dollars by the end of year 2015
CHALLNGES FACED BY LOGISTIC COMPANIES
At the local level, the main challenges are the need for operational integration and lack of qualified HR, globally the challenges include growing distances, transportaion models, coordination of intermediaries, cultural and political differences, the need for flexibility and speed at the same time, improved integrated supply chain activities and the new emphasis on green logistics.
A prerequisite to the development of an economy is an efficient logistics and transportation system and the driver for this is an efficient freight forwarding sector,  which in Pakistan until about five years ago, had been virtually non-existent.
The international freight forwarding sector was fragmented, there was no access to formal financing, warehousing was non-existent and trucking was totally in the informal sector with no corporate structure, access to formal financing and no cross border transport opportunities due to absence of necessary legislation and transit mechanisms.

CHALLLEGES FACED BY LOGISTICS INDUSTRY OF PAKISTAN
· Lack of infrastructure
· There is are insufficient inter-modal connections between the railroads, the maritime ports and the inland distribution centres. Furthermore, the ports do not have the infrastructure to efficiently connect with railways and the truck transportation systems.
There is also a lack of efficiency in customes inspection with the result the average stay of containers in the ports is double the international average. 
In Pakistan another example of not gathering facts continually and acting quickly relates to the import of five years –old cars. The confusion is due to the word cars or all vehicles that are up to five years old.

Due to this pending issue more than 1500 cars remained at the port, which as cost importers more than RS 20 million in demurrages (a charge payable to the owner of a chartered ship on failure to load or discharge the ship within the time agreed.). The demurrage in this case ranges from Rs 500-800 PKR per car per day

· Absence of border crossing agreements for trucks, causing delay in import and export processes

· Too many regulations import and export procedures and documentation all making international trade slow and costly.

· Companies find it difficult to estimate their inventory and cargo movements due to lack of HR expertise
· Lack of coordination in the supply chain
· Little use of IT by small and medium-sized companies. Most of these companies see IT as an expense, rather than a tool or investment

· Uncertanity in business environment, which discourages investment.
However, despite these drawbacks, there is no doubt that strategically Pakistan has major potential for shipping and port development, particularly bearing in mind a potential role as a supply route connecting with Middle East and China

 Readings for Week 1 (Report Review)

Review the following report and come up with a three pages report encompassing the crux of the report. You are fully independent in structuring the format of the repot. You repot should handed over in the hard form. 

Good Luck 

  RADIO FREQUENCY IDENTIFICATION (RFID)

  Information deliverd  along the Product

(developed and designed by M.Tariq Yousafzai for the certificate course in Supply Chain Management, A logistics approach)

The paper is organized in four main sections. The first section is a brief historic review of RFID in early years and every decade up to year 2000s. The second section deals with RFID in supply chain, describe how companies are using RFID to improve their supply chain operations and collaborate with supply chain partner and may create a competitive advantage. The third section consists of the real time application of RIFD within supply chain by presenting a study case of .company. Finally, the fourth section consists of the RFID advantages and disadvantages as it is important to be considered during the implementation process as well as the result for the future.

RFID Background

According to Forrester research the emerging trend which links the physical supply chains to the digital world is called (X Internet) or Extended Internet. There are several technologies that fall in the domain of this trend. These technologies are bar codes, smart cards, retinal scans, wireless sensors, optical character recognition and radio frequency identification (RFID). The technology for RFID was initially used in military for Identification of Friend or Foe (IFF) systems during World War II (Melanie, 2006). Later it was used for toll collection and library book tracking (Langley, 2008). Radio frequency identification has been applied increasingly in interorganizational supply chain operations.
 However, it was not until the year, (2005) when Wal-Mart a US retailer started developing RFID mandates. Since then German-based Metro Group, Tesco and Target (UK-based) started focusing more on RFID in supply chain management (Langely, 2008). According to Forrestor research, in the beginning RFID were introduced to retailing sector, ever since then it has been widely used in industrial automation, asset management and track-and-trace applications. 
Radio frequency identification is defined as “A data collection and identification technology that uses electronic tags to store and transmit identification data, transmission data, and – in the case of active tags- condition data (Christine, 2006).” RFID has the potential of bringing improvements in inventory management cost and efficiency in supply chain areas such as greater product availability, reduced product shrinkage, and improved product integrity. Results from RFID implementation have so far been positive with Wal-Mart proclaiming a 16 percent decrease in out-of-stocks on RFID tagged items (Langley, 2008). 

How RFID Works

Radio frequency identification (RFID) uses tags for transmission of important information through radio waves in the supply chain (langely, 2008). These tags can be attached to or incorporated into a product, goods, animal or person (Beynon, 2009). RFID uses a serial number which identifies a person or object, and other relevant information on a microchip which is attached to an antenna and within the antenna reader. Together the small chip and antenna constitute a RFID tag. There are two types of tags namely active and passive tags. The former posses their own battery or power source which broadcast signals to the reader. On the other hand passive tags have no battery therefore they rely on readers or interrogators power which induces current in antenna of tags (aimglogal.org). Microchips in a RFID arrangement can be of three types (a) read-write; (b) read-only and (c) “write once, read many” (WORM). In read-write microchips information can be added to tags or write on existing information when the tag in vicinity of interrogerator or reader. Read-only chips possess stored information on them during manufacturing processes which cannot be changed and “WORM” tags once a serial number is written, then this information cannot be overwritten (rfidjournal.com). 
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So far we have been talking about information storage in RFID tags, so it is interesting to know what kind of information RFID tags deliver with the products. Most of the tags used by firms in supply chains possess an electronic product code (EPC) which can be connected with online database with some general information accessible to everyone. However, crucial information such as who made it and when it was made can only be retrieved if the manufacturer desires (aimglogal.org). 
For instance, Willys, or Netto will not be able to gain access data of products sold by ICA or any other retailer.  In the supply chain context companies desire to use RFID to make sure that their products are available on shelf space as soon as they are replenished.  Soon, companies are think of the concept of “smart shelves” with RFID interrogators embedded in them, which would let the personnel know when the inventory reaches reorder point and to act as a theft deterrent when some unusual shelf activity takes place.
RFID Versus  Barcodes

As RFID becomes more poupular in the automatic identification and data capture industry many supply chain managers are wondering which technology to use (Ray, 2008). RFID is not necessarily better than barcodes as choice of technology depends largely on the context of technology use, the only difference is that bar code is a line-of-sight technology, meaning that a scanner has to be oriented towards the bar code to read it. (aimglogal.org). For instance, one dimensional (1D) barcodes are best for supply chain applications when very limited number of data is needed to be stored. However, codes may become unreadbale if any wear and tear occurs (Ibid). Two dimensional (2D) barcodes can store greater data storage needs. As far as RFID technology is concerned, it is best suited for applications where there is no direct line-of-sight, are vulnerable to wear and tear, or requiring greater levels of process automation (Ray,2008).

Information Carried by the Product

[image: image2.emf]
(Source: www.jtaer.com)

As per definition of Chritine, (2006) radio frequency identification tags can store and transmit (a) identification data; (b) transmission data and in case of active tages; (c) condition data. This transmission of information along the product has enabled several changes in the supply chains. According to Tajima (2007) in supply chain management product information that can be captured by the RFID system includes instance data (for example dates of manufacture and expiration), history data (for example departure and arrival times), product group data (for example description, dimension and selling unit) and commercial entity data (e.g. address, telephone number). 
 For instance, paramount Farms, uses RFID to manage its harvest in a most effective and efficient manner.
Let us explain with help of diagram how information carried by the product with the help of RFID can change as the product flows from upstream to downstream in the supply chain. First in the field information about the amount of harvest details of  olives  are identified by using RFID tags. 
In the second step at the factory production related condition data are added to product. In the third step during the process of shipping, transmission data are added to the tags. In fourth step distribution associated loading and receiving information is entered. In the fifth stage data at the retail or shelf level is added. 
Afterwards the consumer buys the product, still the tags can be identified and traced. It is at this stage that consumer privacy laws comes into play and companies mush adhere to these standards code of conducts, Finally, when the product is consumed and disposed even then the packaging carries recycling information date and so on. These changes in the supply chains  and unlimited access to information is enabled by using RFID tags.
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How it affects interorganizational Relationships
According to Lambert et al., (1998), “SCM is the integration of business processes among companies that collaborate in an effort to bring a product, service or unit of information from the initial supplier to the final customer”.  Supply Chain management gives several benefits to firms such as reducing costs (Spekman et al., 1998) and a collaborative advantage instead of a competitive advantage. (Chen & Paulraj, 2004) 
According to Johnston and Vitale, (1988) and inter-organizational systems (IOS), “An automated information system shared by two or more companies. An IOS is built around information technology, that is, around computer and communication technology, that facilitates the creation, storage, transformation and transmission of information. An IOS differs from an internal distributed information system by allowing information to be sent across organizational boundaries”.
RFID can be used in bothe closed –loop  and open loop settings. In closed loop it is normally used for internal systems and in open loop to improve supply chain productivitity. For instance Wal-Mart and other retailers of RFID normally use this approach. So due to this RFID clearly qualifies the requirements for an interorganizational system.

Other IOSs, commonly used in retailing are EDI and Barcoding which through information technology enabled services (ITes) enable new logistics strategies such as just-in-time (JIT) for manufacturers and quick response mainly for retailers (Levy et al., 2004; Wilson and Vlosky, 1998).

Conclusion: Some deep practical implications arise out of these findings.Wal-Mart’s initiative acted as the flagship for RFID as an IOS project but now other supply chains are currently evaluating or going forward with similar RFID initiatives. It is important that these companies be aware of the strategic role of supplier-buyer relationships as both crucial antecedents that shape RFID infrastructure and a consequence of RFID implementation. Furthermore, the continual improvement of RFID technology will tend to strain relationships among supply chain members since the use of power to RFID and buyer-seller relationships 453

urge adaptation may lead to conflict. RFID technology brings business partners one step closer to the vision of aligning their supply chain and raising the competition to the level of “chain versus chain,” thus moving closer to acquiring a collaborative advantage. For researchers, the results point to the importance of considering the different layers of the supply chain when investigating collaborative technologies such as RFID, relationships between business partners, or competitive positioning. This is particularly interesting for academic fields such as SCM, industrial marketing and diffusion of innovation research.

The efficiency of inter-organizational processes can be improved. Many observed

inefficiencies in the inter-organizational processes could be resolved by RFID. For example, shrinkage was recognized as a major irritant throughout the entire supply chain studied. Much shrinkage occurs between the time a product was accounted for at shipping and its arrival at the customer’s receiving dock. However, the exact cause and location of shrinkage cannot be proven, and so the supplier has the burden of proof and regularly absorbs the cost of missing products. This constitutes a major irritant for all members of the supply chain. Based on our fieldwork, RFID has the potential to provide the necessary proof to indicate when the shrinkage occurred. By removing this uncertainty, unfounded accusations, feelings of being manipulated and arguments can be reduced, consequently improving the relationships between customer and supplier. Reducing shrinkage is seen as the major RFID benefit for Distributor 1: “the day when you’ll be able to validate the content of a pallet at the case level during shipment to a customer is the day we will go forward with the RFID project.”

Case Study 

Zebra Supports Philips Roll out Largest RFID Supply Chain Project in Global Semiconductor Industry Challenge 

(adapted from www.zebra.com)
Philips Semiconductors is one amongst top ten suppliers of semiconductors and 

Occupies one of top three positions in RFID technology market. It has its manufacturing facility in Taiwan and its distribution center in Hong Kong which alone ships and keeps tracks of millions of wafer cases and packages every year. In order to ensure its warehouse efficiency the company decided to operate at most efficent levels of inventory turns, reduced lead time and higher reliability in deliveries. 
The company thought of the most modern RFID technology to bring about these desired improvements in its supply chain. As a market leader in RFID, the company was dealing in business solutions ever since 1988. The Chief Operating Officer decided to use the technology to its own advantage as the company has been offering solutions for a number of years with good expertise. Carrying out RFID cost in supply chain setting was still high, and a lot of time was required for achieving benefits, majority of the the vendors were waiting for the prices to come down and as a result were following a wait-and-see approach. The company was well aware of RFID advantages for achieving better levels of customer satisfaction.

For Philips it was a worthwhile plan as it could have brought maximum returns on investment and serve as a testimonial how RFID can be successfully applied in a huge supply chain setting. Philips first tried to find out the areas which benefit the most from RFID initiative. The company decided to carry out a preliminary rollout in Kaohsiung Taiwan manufacturing facility and Hong Kong and pinpointed several processes that can be improved in both the facilities. Philips then went on to develop a future course of action for its processes to manage the transition stage to RFID enabled practices in the supply chain. Since RFID is directed to achieving operational efficiencies, therefore the company started quickly with these areas.

Solution

Philips selected Zebra Technologies as a joint partner in this mega project because of a diversified portfolio of products and market leadership in RFID. Both the companies already had a collaborative history in the domain of international markets for over ten years. An RFID pilot lab was installed in one Philips warehouses to carry out preliminary tests, which were then analyzed and the return over investmet were made. After the successful trial of RFID, Philips top management decided to use the technology throughout the both facilities supply chain operations. The mega project was covering tracking and tracing of wafer cases and carton packages for flows between the Kaohsiung, Taiwan and its Asia Pacific distribution center in Hong Kong. In comparison to bar codes RFID is more accurate, secure, speedy. Philips knew that the return over investment would come from combining bar coding and RFID, by using a hybrid of both to achieve greater added value in its supply chain.

In Taiwan at the manufacturing facility, microchips were packed into boxes which were then put into cartons. The Zebra model R2844-Z was used to print barcodes and to encode information on RFID labels. Manual workers put the cartons on a pallet and then used a handheld reader to decode the tags on boxes before they left for Hong Kong facility. At the distribution center in Hong Kong when the pallet reached, the tags on the boxes were red with a handheld reader as a result inventory was updated. Before this the same job was done twice by the employees as the had to print out single barcode labels, then they would scan each box and pallet one by one usind the handheld barcode labels before they were put on their way to Taiwan facility. Unlike the RFID many boxes on the pallets were scanned instantaneously, as soon as the boxes reached Hong Kong, each box was the to be scanned individually again before the information was updated in the computer. With the new technology the process was made more easier, accurate and with no human errors. 

Results

Significant inventory management benefits were achieved by Philips through its use of RFID in Asian semiconductor supply chain. The benefits were substantial reduction in lead time, greater reliability in shipped orders, efficiency in warehouse management and reduced human (manual) intervention in material handling, giving the company time to improve customer service even more.  Like Philips semiconductor firms have been using this technology for a number of years for tracking and tracing location of wafers within their manufacturing facilities. This industry was a nice one for a big rollout of RFID technology, primarily because of the greater need for flexibility in supply chains as consequence of quick changing customer demands and the high valued of the goods being tagged. Nowadays, each wafer case is tagged and it only has one wafer, this is item level tagging. This project serves as a proven business case for still developing RFID technology.
Drawbacks of RFID

At first glance, RFID seems to support the move from a more adversarial stance towards  collaborative relationships. Paradoxically, though, this does not always seem to be the case, at least in the retail industry where RFID has attracted the most interest (LoPrinzi, 2006). RFID implementations between major retailers and their suppliers seem to be far from collaborative. Several preliminary anecdotes from the industry indicate that RFID tends to upset relationships (Fogarty, 2004; Romanow, 2004; Schwartz, 2004) by the use of power (Williams and Moore, 2007) rather than solidifying them.

The interplay between RFID and buyer-seller relationships in a supply chain is an

intricate phenomenon. Based on the empirical evidence from the ten firms involved in

the field study, the following summary observations can be made: 

Communication/information sharing. Access to shared information is at the heart of an RFID initiative. The information related to a specific product is shared among trading partners as the product travels downstream through the supply chain. Information can also travel upstream if the EPC network is used. Currently, the information related to case level quantities and shrinkage interests the respondents the most. 

Cooperation.The desire tomake a shared RFID supply chain project a reality clearly necessitates a deep desire for cooperation from all members of the supply chain. Respondents were aware of this and were constantly looking for ways to demonstrate the shared benefits of the system to encourage cooperation. Once the technological infrastructure is in place, it should also facilitate supply chain initiatives, thereby enabling the supply chain towork as amore collaborative team. . Trust. An RFID system has the potential to reduce a major part of the shrinkage that has caused a lack of trust among some of the organizations in the study.

By acting as a constant verification system, it provides accountability for quality and volumes of shipments. Shrinkage will tend to diminish, thus making the trading partners more trustworthy. However, as demonstrated in the field, an initial inherent level of trust that partners will not try to bypass the RFID system is necessary if it is to be effective.  Commitment. 
The companies included in the proof of concept were identified and

chosen by the respondents as being long-term partners. Implementing the RFID system will initially necessitate a considerable investment in specificinvestments. A portion of this investment therefore represents sunk costs that will not be recovered should the relationship end. By investing in the system, these companies expect the relationship to last. Additionally, once RFID is implemented, the relationship should be more profitable. The natural tendency would be to build on the relationship as long as possible in order to recoup the initial investments and increase profits.

Relationship value. Additional information will be accessible to members of the supply chain who use RFID together. Shrinkage in the supply chain will be reduced. New opportunities for collaboration will increase the value provided by customers and suppliers who use RFID. The relationships with trading partners who use RFID will therefore be increased when compared to those with partners who do not use the technology. 

Power imbalance and interdependence. Both suppliers and buyers feel that an RFID initiative will give the other party more power. Suppliers feel that an investment and the associated sunk costs may lock them in vis-a` -vis the buyers.

Buyers feel that those suppliers who use RFID technology will gain a more competitive position. . Adaptation. Some organizations that are lured by the benefits that RFID

promises may use their power to influence their trading partners to adapt to the new RFID requirements. As RFID technology improves, there will be a trend to push the technology further back and further down in the supply chain. As this happens, the company in the role of manufacturer is likely to be increasingly pressured by its trading partners to adopt RFID. In our study, the retained RFIDscenario was developed by minimizing the required adaptation so that the technological initiative be the least disruptive possible Conflict. 
The ten organizations in this study are aware of potential conflicts related to RFID adoption and use positive reinforcements to get their trading

partners to join the RFID initiative. If the trading partner does not want to go in

this direction, pressure may eventually be applied. The situation could potentially create conflict in the buyer-seller relationship. Some deep practical implications arise out of these findings.Wal-Mart’s initiative acted as the flagship for RFID as an IOS project but now other supply chains are currently evaluating or going forward with similar RFID initiatives. It is important that these companies be aware of the strategic role of supplier-buyer relationships as both crucial antecedents that shape RFID infrastructure and a consequence of RFID implementation.
 Furthermore, the continual improvement of RFID technology will tend to strain relationships among supply chain members since the use of power to RFID and buyer-seller relationships urge adaptation may lead to conflict. RFID technology brings business partners one step closer to the vision of aligning their supply chain and raising the competition to the level of “chain versus chain,” thus moving closer to acquiring a collaborative advantage. For researchers, the results point to the importance of considering the different layers of the supply chain when investigating collaborative technologies such as RFID, relationships between business partners, or competitive positioning. This is particularly interesting for academic fields such as SCM, industrial marketing and diffusion of innovation research.
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