Online Resources

Online resources related to the book can be accessed at

www.prenhall.com/chopra
Instructors will need a userid and password to access solutions to exercises and cases. The userid and password can be obtained from your Prentice Hall rep. The various materials available online are:

· Instructors Manual

· Instructors Solution Manual
· Excel files containing solutions to exercises at the end of chapters

· PowerPoint files containing overheads 
· Some sample syllabi from Northwestern, Michigan State University, and Michigan
SAMPLE SYLLABUS

	Session
	Date
	Readings
	Submission

	1
	Sep. 21
	· Seven Eleven Japan

· Chapters 1 – 3 in C&M
	

	2
	Sep. 28
	· Chapter 7, 8 in C&M
	Distrigas Corporation

	3
	Oct. 4
	· Chapter 9, 10 in C&M
	Specialty Packaging Corporation, Part B

	4
	Oct. 11
	· Chapter 11 in C&M
	Project Proposal 

	5
	Oct. 18
	· Chapter 12 in C&M
	ALKO Incorporated

	6
	Oct. 25
	· Chapter 13 in C&M
· Merloni Elettrodomestici
	Sport Obermeyer

	7
	Nov. 1
	· Chapter 4, 5, 6 in C&M
· Applichem(A)
	Llenroc Plastics

	8
	Nov. 8
	· Chapters 16  in C&M
· i2 Technologies
	

	9
	Nov. 15
	· Chapter 17 in C&M
· Ford Motor Company
	

	10
	Nov. 29
	· Project Presentations 
	Project Report

	11
	Dec. 6
	FINAL EXAM


Other sample syllabi may be obtained under instructor resources from the prentice Hall web site

www.prenhall.com/chopra
1. Course Description and Objectives

Logistics and supply chain management is unique and, to some degree, represents a paradox because it is concerned with one of the oldest and also the most newly discovered activities of business. Supply chain system activities - communication, inventory management, warehousing, transportation, and facility location - have been performed since the start of commercial activity. It is difficult to visualize any product that could reach a customer without logistical support. Yet it is only over the last few years that firms have started focusing on logistics and supply chain management as a source of competitive advantage. There is a realization that no company can do any better than its logistics system. This becomes even more important given that product life cycles are shrinking and competition is intense. Logistics and supply chain management today represents a great challenge as well as a tremendous opportunity for most firms.

Another term that has appeared in the business jargon recently is demand chain. From our perspective we will use the phrases logistics management, supply chain management and demand chain management interchangeably.

In this course we will view the supply chain from the point of view of a general manager. Logistics and supply chain management is all about managing the hand-offs in a supply chain - hand-offs of either information or product. The design of a logistics system is critically linked to the objectives of the supply chain. Our goal in this course is to understand how logistical decisions impact the performance of the firm as well as the entire supply chain. The key will be to understand the link between supply chain structures and logistical capabilities in a firm or supply chain.

2.
Grading

There will be five case write-ups due during the quarter. This will account for 50 % of the grade. Each case write up is due in groups. Please keep group sizes to at most five. Please read the short note on case reports and try to structure case reports accordingly. 20 % of the grade will be for an in class final exam and 25 % for a final project. 5% of the grade will be for electronic class participation on the newsgroup. Details of the project will be given on the first day of class. As most of the work is in groups, individual grades will take into account a peer review from each group member of other members in the group. It is extremely important and part of the honor code that each member of a group contributes to the case analysis by the group. If any individual has not contributed for a particular week, she/he should not append his/her name to the case report but submit a separate report on their own. It will also be the group’s responsibility to ensure that this happens. Only one written report will be due per group. However, as I have stressed, each member must contribute to the analysis leading to the report. The final exam will consist of a series of short conceptual questions. The primary objective is for you to review all concepts in class one last time. Each group will be assigned a week on which they have to make a posting on to the newsgroup. The posting must be a practical example where supply chain related concepts either apply or should have been applied. 

3.
Text and Other Readings

The textbook is titled Supply Chain Management: Strategy, Planning, and Operations by S. Chopra and P. Meindl(C&M). 

All cases must be read before the class they are to be discussed in (whether a submission is required or not). Chapters from this book have been assigned as background reading with the material being covered. Lectures will follow the book. The book is best read right after the lecture to reinforce the concepts discussed. The book also provides technical details that may not be discussed in class. Any feedback on the book will be much appreciated. Please send me feedback either by e-mail or directly. All other readings can be read as time allows. They further elaborate on ideas that will be discussed in class but need not be read before class.

Some other text books on the subject that may be of interest are as follows:

1. Strategic Logistics Management by D.M. Lambert and J.R. Stock.

2. The Management of Business Logistics by J.J Coyle, E.J. Bardi and C.J. Langley.

3. Logistical Management by D.J. Bowersox, D.J. Closs, O.K. Helferich.

4. Business Logistics Management by Ronald H. Ballou

5. Inventory Management and Production Planning and Scheduling by Edward A. Silver, David F. Pyke, and Rein Peterson

Other books that will be of interest to students taking this course include

1. Clock Speed by Charles H. Fine

2. Mass Customization by B. Joseph Pine

3. Markets of One by James H. Gilmore and B. Joseph Pine

4. Towards a Better Supply Chain by Charles C. Poirier

5. Time Based Competition by Joseph D. Blackburn

6. Competing Against Time by George Stalk, Jr. and Thomas H. Hout

Detailed Course Syllabus

For each week the case to be covered and the readings are specified. The readings that are bold should be read before class. The others are accompanying readings and provide information related to the ideas discussed in class. You will find it useful to read them as we go along but they can be read at your convenience.

Week 1

In this session we will discuss supply chain management and its importance to the success of a firm. We will discuss different ways to view a supply chain. We will also raise a variety of supply chain related questions that need to be answered by any firm. We will provide a framework within which supply chain drivers may be analyzed and appropriate tradeoffs considered. 

We will define key performance measures for a supply chain and establish initial links to logistical drivers that a supply chain designer or manager may control.
We will consider the changing environment and look at some of the key challenges for logistics today. We will discuss the notion of Tailored Logistics and its importance in today’s environment. This will be an important concept that we will refine in the context of different logistical drivers in the course of the quarter. We start discussion on how a firm can manage inventories to ensure a fit between strategic supply chain objectives and inventory management.

We will illustrate the strategic framework for supply chain decisions in the context of the Seven Eleven Japan case. Please read the case before class.

Readings
1. Get Leverage from Logistics, Harvard Business Review, May-June 1984 (#84313).

2. Tailored Logistics: The Next Advantage, Harvard Business Review, May-June 1993 (#93305).
3. The Power of Virtual Integration: An Interview with Michael Dell, Harvard Business Review, March-April 1998 (#98208)
4. Kellogg case Seven Eleven Japan
5. Chapters 1-3 in C&M 

Week 2
This session will start with a discussion of the Distrigas case to bring up issues involved in designing a supply chain. We will then discuss demand planning in a supply chain illustrating basic methodologies for forecasting and aggregate planning. 

Case: Distrigas Corporation (HBS 9-371-280). Use the following questions when preparing your case report.

[1]
Assume that the utility pays a base commodity charge, as suggested in the case, plus a peak usage (or "demand") charge based on a $4.63 per Mcf per month rate times the total demand during the maximum take day in the last 12 months. Suppose the daily peak in December 1967 had been 240 MMcf. What would the Boston gas bill for 1968 have been? Assume that the total demand over 12 months is 30.7 Bcf. What is the average cost per Mcf? What savings would have resulted if the peak demand was equal to the average demand?

[2] 
In the spreadsheet DISTDEM.XLS you are given the daily demand at a utility for the months of December, January and February. In each of the other months assume that the daily sendout does not exceed 120 MMcf. Assume that the total demand over 12 months is 30.7 Bcf. With cost data as given in [1] and the case (assume that the utility wants Distrigas to store the LNG until the beginning of the peak season and that the utility is located within 75 miles), how much LNG should the utility purchase from Distrigas?  How should the utility use this LNG (which days)? What is the annual cost of such a policy?


In general the utility will have to make decisions based on forecasts. How would you suggest the utility decide the purchase and use of LNG from Distrigas?

[3]
What do the utilities gain from the existence of Distrigas? What would be a suitable business strategy for Distrigas? By this strategy, what should Distrigas be able to do particularly well, i.e., what capabilities must Distrigas build? What are the risks that Distrigas faces?

[4]
What are the advantages and disadvantages of alternative LNG inventory possibilities? Which of the alternatives would you recommend? Why? Please include a cost/benefit analysis. Use the discount factor and resale assumptions in Exhibit 10.

Readings

1. Distrigas Corporation
2. Getting the Most from Planning Technologies, Mohan Sodhi, Supply Chain Management Review, Special Global Supplement, Winter 2000

3. Chapter 7, 8 in C&M.
Week 3
This session will start with a discussion of the Specialty Packaging Corporation, Part B case (at the end of Chapter 8 in C&M). In this context we will continue discussion of demand planning and the use of supply as well as demand management strategies to match supply and demand in the supply chain. 

We will start discussion on the management of inventory in the supply chain to ensure fit with stated strategic goals. Our focus will be to understand key inventory related levers that may be used to improve the performance of a supply chain. We will discuss the effect of volume discounts and short term discounts on order sizes and thus inventory and cycle times in the supply chain. Read Chapter 7 in C&M and play with the workbook invex.xls associated with examples in the chapter. These examples will be discussed in class using the workbook. We will review the notion of pooling and its impact on supply chain inventories.

We will then try to characterize products by demand characteristics (highly uncertain to stable) and see how appropriate purchasing decisions can be made. We will start by discussing products with uncertain demand and the factors that affect purchasing decisions in this case. The discussion will be based on Chapter 8 of C&M. You are provided the workbook newsboy.xls to help you simulate various ordering policies. Play with the workbook before the lecture to get a feel for the different issues involved in ordering under uncertainty. We will also discuss certain aspects of Making Supply Meet Demand in an Uncertain World.

Case: Specialty Packaging Corporation, Part B (at the end of chapter 8 in C&M). Questions are included in the case itself. 

Readings
1. Chapters 9, 10 in C&M.
Week 4
The first half of class will be a guest speaker from W.W. Grainger who will discuss the design and operation of the Grainger supply chain. Grainger has customers that include small contractors, large corporations and also customers over the web. Our goal will be to understand how Grainger has tried to structure its supply chain to meet these varied requirements.

In the second half of class, we will continue discussing the role of inventory in the supply chain. 

Guest Speaker: Gary Scalzitti, W.W. Grainger

Readings
1. Kellogg note on Postponement.

2. Chapter 11 in C&M
Week 5
We will start the session with the ALKO case (at the end of Chapter 11 in C&M) to discuss various factors that affect organization of inventories within the distribution system. Using the lessons learnt from the ALKO case, we will discuss the role that a firm like McMaster Carr plays in the supply chain. This firm is a supplier of industrial items and specializes in supplying small emergency orders overnight. A key objective will be to understand the role pooling of stock plays in the face of independent demand and how this understanding can be used strategically, as well as to improve operations.

In this session we will then discuss the notion of Accurate Response. The idea is particularly suited for seasonal and high variability products but has more general applicability. We will discuss a variety of accurate response strategies that improve the matching of supply and demand in such a setting. In this context we will also discuss how supply contracts can aid in accurate response.

Case: ALKO Incorporated. Detailed questions are contained in the case description at the end of Chapter 11 in C&M. 

Readings
1. Chapter 12 in C&M. 

2. Ordering Multiple Products with Demand Uncertainty Under Capacity Constraints
Week 6 

In this session we will illustrate the notion of Accurate Response using the Sport Obermeyer case. This is most appropriate for product categories with highly uncertain demand. We will discuss the role that high cost, low cycle time suppliers can play for a firm that may be competing on low cost. This will relate back to the role of a small order emergency supplier in a supply chain. 

We will develop the notion of Tailored Purchasing based on the uncertainty of product demand and discuss its application across different product categories as well as for a single product. This will be discussed in the context of global sourcing.

We will also discuss the role that contracts play in accurate response and actions that a supply chain can take to increase profits through accurate response. 

We will discuss the role of transportation in the supply chain and raise various tradeoffs that need to be considered when designing and operating a transportation network. 

Case: Sport Obermeyer (HBS# 9-695-022). Use the following questions when preparing your case report.

[1]
Using the sample data in Exhibit 10, make a recommendation for how many units of each style Wally Obermeyer should order during the initial phase of production. Assume that there is no minimum order size requirement, and that Obermeyer’s initial production commitment must be at least 10,000 units. Assume that an initial order of 10,000 units leaves sufficient capacity for the second order.

[2]
Using the sample data in Exhibit 10, make a recommendation for how many units of each style Wally Obermeyer should order during the initial phase of production. Assume that all ten styles in the sample problem are made in Hong Kong (a minimum commitment of 600 units per style ordered), and that Obermeyer’s initial production commitment must be at least 10,000 units. Ignore price difference among styles in your initial analysis. Clearly spell out the methodology you have used to make your ordering decisions in an exhibit. Spell out the logic behind your methodology. Note that I am not looking for one optimal solution. My focus will be on your thinking about how such an issue can be approached.
[3]
Can you come up with a measure of risk associated with your ordering policy? This measure of risk should be quantifiable.

[4]
Repeat your methodology now assuming that all ten styles are made in China. What differences (if any) result? 

[5]
What operational changes would you recommend to Wally to improve performance? Clearly list the expected benefits from each change. Please try and be very specific in terms of the changes and benefits in response to this question.

[6]
How should Obermeyer management think (both short term and long term) about sourcing in Hong Kong versus China. What sourcing policy would you recommend?

We will discuss the domestic transportation industry and consider the different modes available. We will motivate the link between transportation and inventory costs in the design of transportation networks. We will also consider different problems that are relevant when making transportation decisions. 

Readings

1. Making Supply Meet Demand in an Uncertain World, Harvard Business Review, May-June 1994 (#94302).

2. Sport Obermeyer

3. Merloni Elettrodomestici SpA.

4. Chapter 13 in C&M.

Week 7 

We will use the Llenroc Plastics case to discuss key factors that affect costs and customer service when making shipping decisions. We will develop the notion of Tailored Transportation and discuss its applications. 

We will develop a framework for facility location decisions that allows for a multi-plant, multi-warehouse network to supply a large and diverse customer base. Our objective will be to optimally structure the distribution network, taking into account cost and customer service factors. The workbooks location.xls and audit.xls will be used in class discussion. We will use the Applichem case to illustrate these ideas.

Case: Llenroc Plastics: The Atlanta Transportation System. The questions for the case report are contained in the case itself. You are provided with a simulation program (trucks.exe) that allows you to simulate and evaluate different transportation decisions in terms of cost and customer service. Instructions for the simulation are contained in the case description and can also be obtained by using the help menu in the program. Note that you will need to ensure that all files (including trucks.exe) related with the Llenroc case should be in the same directory. From Windows you can then run the trucks.exe file. You will then be guided by a set of menus. As a first step load the llenroc.trk file as prompted by the menu and then proceed.

Case: Applichem (A) (HBS# 9-685-051). Use the following questions when preparing your case report.

[1]
Compare the performance of Applichem's six Release-ease plants. Please be specific about the measures of plant productivity selected by you and why they are important.

[2]
Why are some plants "better" performers than others? List the factors that you feel affect performance. How should plant performance be compared?

[3]
You are provided a workbook APPLICHE.XLS to help you evaluate production and distribution decisions. All costs are in 1000’s of US$. Data contained is from Exhibits 2, 4, 5 of the case and is as follows:



Variable cost per 100,000 lb.: Calculated from Exhibit 2 using raw materials, direct labor, waste treatment and supplies as the components. The costs are given in 1000’s of $ per 100,000 lb.



Fixed cost: Remaining costs are treated as fixed costs and the fixed cost per plant is obtained by multiplying the remaining costs by the volume produced in 1982. The costs are in 1000’s of $.



Transportation costs: Obtained from Exhibit 5. The costs are given in 1000’s of $ per 100,000 lb.



Import duties: Obtained from exhibit 5. The worksheet assumes that duties are charged based on the production cost in the source country. Thus the duties for entry into Mexico would differ if the source plant is Frankfurt or Gary.



Demand: The demands assumed by region are




Mexico

 
3.0 million pounds




Canada


2.6 million pounds




Latin America

16.0 million pounds




Europe


20.0 million pounds




Asia Pacific

11.9 million pounds




U.S.A


26.4 million pounds



Exchange rates: Obtained from Exhibit 6.



Price Indices: Obtained from Exhibit 6.


All input data is contained in the worksheet APPLICHE. All cost calculations are based on the costs given in 1982 US$. The basic assumption is that the technology at the plants has not changed significantly in the specified six years. To evaluate variable and fixed costs for a given year (between 1977 and 1982) simply click on the button Calculate Costs in the worksheet APPLICHE. A dialog box will appear asking you for the year for which cost calculations are to be made. Enter the year (say 1981) and click OK. All calculations are done automatically and the costs in 1981 US$ are obtained. The variable and fixed costs are calculated and appear on sheet1 along with the demand by region. These can then be used as input to any optimization model. The adjustments to cost are as follows:





1

For example the raw material cost in Mexico in 1982 was $75.05 per hundred pounds of release ease. This translates to 5.05*96.5 Pesos in 1982 which is equivalent to 75.05*96.5*(124.4/194.2) 1981 Pesos. This is equivalent to 75.05*(96.5/26.2)*(124.4/194.2) = 177.07 1981 US$. For this calculation to be truly valid we are making the assumption that all raw materials are procured locally for production.


How do you think Joe Spadaro should structure his worldwide manufacturing system. Assume that the past is a reasonable indicator of the future in terms of exchange rates and inflation. You must provide a detailed justification for your answer.

[4]
What impact do you think the abolition of all duties will have on your recommendations?

Readings
1. Llenroc Plastics

2. Applichem 

3. Locating audit offices for Texas.

4. Chapters 4, 5, 6 in C&M

5. The New Dynamics of Global Manufacturing Site Location

6. Making the most of foreign factories.

Week 8 

Guest Speaker: Peter Meindl, i2 Technologies. Peter will talk about the role of Internet exchanges within the supply chain. In this context we will also discuss the notion of coordination in the supply chain and the role that exchanges can potentially play.

We will finish the discussion on location decisions within the supply chain and start the discussion on the role of information in the supply chain. Along with the guest speaker we will use the contents of the i2 Technologies case to discuss information system issues within the supply chain. Our goal will be to identify the role of various information systems as well as some current considerations in the industry.

Readings
1. i2 Technologies 

2. Chapters 16 in C&M
3. Collaborative Business Communities: The Next Advanatage, Supply Chain Management review.

4. E-Hubs: The New B2B Marketplaces
Week 9 

The goal of this session will be to discuss the structure of various supply chains in the context of the various supply chain drivers discussed over the last 8 weeks. We will apply the ideas in the context of e-commerce to see what are the opportunities that the Internet provides from a supply chain perspective.

We will also take the Ford Motor Company case to see if the Dell structure is appropriate for Ford and look for reasons why it may or may not be so.

Readings
1. Ford Motor Company
2. Which e-business is right for your supply chain? S. Chopra and J. Van Mieghem, Supply Chain Management Review, July/August 2000.

3. Chapter 17 in C&M
4. Kellogg note on Third party logistics
Week 10 

The first half of the class will consist of three project presentations from class. In the second half of class we will continue discussion on the impact of e-commerce and provide a wrap up for the class.

Project Guidelines

This is a project that can be done individually or in groups (It would be best to use the same groups that you are using for class assignments. However this is not a requirement). There are three possible outcomes from a project report as follows:

· To analyze an existing logistics process and suggest any improvements that needs to be made. Examples include a study of the distribution system and store deliveries at McDonalds, design of a logistics system for a manufacturer of refrigeration equipment, and an analysis of intermodal movement for a railroad. 

· To study logistics practices in industry from the point of describing risks, benefits, best practices along with industry examples of each.

· To identify a business opportunity (for example selling furniture on line) involving a product and build a business plan with a focus on supply chain issues. The goal is to identify the business opportunity and design the ideal supply chain for it. The project should include implementation details.

My expected outlines for the three types of projects are discussed below:

Analyze an existing logistics process and suggest improvement

The project report should not be a detailed description of everything you have done but a specific set of observations and recommendations. It should begin with an executive summary no longer than 250 words. All details are to be put in an appendix in the form of exhibits, tables etc. The general guidelines for the project are as follows:

1. Executive summary

2. Define the process and the context (business unit) in which it operates.


3. What is the strategy / market of the business unit?  

4. What does this imply in terms of the logistics process you are studying? What must this process be able to do particularly well in terms of cost, time, quality, and flexibility? The headings mentioned here are broad. You are expected to identify specific dimensions along which the process is expected to do particularly well.

5. Describe the current process structure in terms of information, inventory, transportation, and location.

6. Discuss the process capabilities, given the current structure, in terms of the specific dimensions identified by you in 4.

7. Discuss existing problems and weaknesses in the current process. What additional capabilities does the process need to develop?




8. How should the process be restructured to develop these capabilities? Discuss why the changes suggested by you will have the desired effect along the key dimensions identified by you.


9. Discuss how the suggested changes should be implemented with a time line. Explain any resistance you may face in implementing the changes. 

Please note that these are general guidelines. I am not looking for a project report with nine points in the sequence listed above. I have listed the points that I feel are important in most reports. Please feel free to add to or alter the above list as best fits your project.

Study logistics practices in industry

The objective here is to study logistics practices in industry such as 

· E-commerce and it's impact on logistics and supply chain in an industry or company

· EDI Systems including other supporting systems that it makes possible, e.g. CAO (computer assisted ordering systems) etc.

· Coding and Scanning Technologies (Bar coding, SCM, etc.), RF

· Third party logistics

· Warehouse management systems

· Warehouse design and management

Please do not restrict yourself to the above list. It is meant simply as a starting point. In each report I expect the following:

1. A description of the logistical practice including its key elements and its role in the overall supply chain

2. Major benefits of the practice.

3. Major risks/cost of the practice

4. Key issues in designing and implementing the practice

5. Which companies is this practice ideally suited for? Which companies may it not be suitable for?

6. Examples of companies that are successfully using the practice including best practices.

7. Examples of companies that have been unsuccessful in their implementation of the practice and possible reasons.

Once again, please do not feel bound by the above structure. It is simply meant to help you get started.

Build a business plan with a product focus
The objective of this report is to identify a business opportunity (preferably on the web) involving products where supply chain issues are significant. This could be done for a particular company or an industry in general. The business plan should detail the supply chain opportunity and how it will help the business position itself strategically. The report should also detail implementation issues.

ADDITIONAL READINGS AND CASES

The following cases and readings can be used to supplement the material in the book. This is a subset of the articles in the bibliography of each chapter. 

Building a Strategic Framework to Analyze Supply Chains 
(Chapters 1-3)

1. Get Leverage from Logistics, Roy D. Shapiro, Harvard Business Review, May-June 1984 (#84313).

2. Tailored Logistics: The Next Advantage, J.B. Fuller, J. O’Conner, and R. Rawlinson, Harvard Business Review, May-June 1993 (#93305).

3. The Power of Virtual Integration: An Interview with Michael Dell, Harvard Business Review, March-April 1998. (#98208)

4. Aligning Supply Chain Strategies with product Uncertainties, by Hau L. Lee, California Management Review, Spring 2002.

5. Kellogg case Seven Eleven Japan.

6. Distrigas Corporation (HBS Case 9-371-280). 

Designing the Supply Chain Network (Chapters 4-6)

1. Applichem (A) (HBS Case 9-685-051).
Demand and Supply Planning in a Supply Chain (Chapters 7-9)

1. Getting the Most From Planning Technologies, Mohan Sodhi, Supply Chain Management Review, Special Global Supplement, Winter 2000.

Planning and Managing Inventories in a Supply Chain (Chapters 10-12)

1. Managing Supply Chain Inventories: Pitfalls and Opportunities, Hau L. Lee and Corey Billington, Sloan Management Review, Spring 1992. 
2. Mass Customization at Hewlett Packard, Edward Feitzinger and Hau L. Lee, Harvard Business Review, Jan-Feb 1997 (#97101).

3. Kellogg note on Postponement.

4. Kellogg note on Ordering Multiple Products with Demand Uncertainty Under Capacity Constraints.
5. Sport Obermeyer, Ltd. (HBS Case 9-695-022 ) 

6. Making Supply Meet Demand in an Uncertain World, M.L. Fisher, J.H. Hammond, W.R. Obermeyer, A. Raman, Harvard Business Review, May-June 1994 (#94302).

Managing Transportation in a Supply Chain (Chapter 13)

1. Kellogg note on Transportation Trends.
2. Merloni Elettrodomestici SpA: The Transit Point Experiment (HBS Case 9-690-003)
3. Case Llenroc Plastics: The Atlanta Transportation System.

Managing Cross-Functional Drivers in a Supply Chain (Chapter 14 - 17)

1. Channel Partnerships Streamline Distribution, R.D. Buzzell, G. Ortmeyer, Sloan Manangement 
Review, Spring 1995.

2. The Bullwhip Effect in Supply Chains, Hau L. Lee, V. Padmanabhan, Seungjin Whang, Sloan Management Review, Spring 1997.

3. Quick Response in the Apparel Industry (HBS# 9-690-038).

4. Kellogg note on Vendor Managed Inventories.

5. Kellogg note on Advanced Planning and Scheduling (APS) the next competitive advantage?
6. Collaborative Business Communities: The Next Advantage, Supply Chain Management Review, March/April 2000

7. E-Hubs: The New B2B Marketplaces, Steven Kaplan and Mohanbir Sawhney, Harvard Business Review, May/June 2000

8. B2B e-Commerce Opportunities, Supply Chain Management Review, May/June 2001

9. i2 Technologies, Inc. (HBS 9-699-042)

10. Which e-Business is Right for Your Supply Chain? S. Chopra and J. Van Mieghem, Supply Chain Management Review, July/August 2000.

11. Ford Motor Company: Supply Chain Strategy (HBS 9-699-198)

12. Supply Chain Management at World Co. Ltd.(HBS 9-601-072)

13. Kellogg note on Third Party Logistics.

SAMPLE SYLLABUS (Undergraduate Elective)
Course Description:  

This course focuses on the development and application of decision models in supply chains with emphasis on demand forecasting, aggregate planning, inventory management (cycle and safety), supply network design, transportation, coordination and sourcing.  Spreadsheet based tools and techniques will extensively be utilized in building various decision models for effective decision making in supply chains.  

Course Materials:

1. Chopra, S., and Meindl, P.  Supply Chain Management: Strategy, Planning, and Operation, 4th Ed., Prentice Hall, New Jersey, 2009.

2. Assigned cases from Chopra’s book and readings (readings will be provided during the course of the semester).

Course Website:

All course materials can be accessed from the Angel website.  Class material will be uploaded on a weekly basis.

Course Requirements and Grading Policy:

Exams: 

You will have one exam focusing on the concepts, models, and applications discussed from lectures and text.  Exam will test your ability of understanding of concepts, formulating problems, interpreting solutions and deriving managerial implications.  Exam will be closed book and closed notes.  I will not hold make-up exams unless a student has a very valid reason for missing it.  In my opinion, there are very few valid reasons for missing an exam.  

Case Assignments: 

Cases will focus on building and analyzing decision models for effective supply chain management.  These case assignments will require the use of word processing, spreadsheet, and other optimization software tools.  All assignments are due at the beginning of class.  No late submissions will be accepted.  Students will work in groups (not more than 3 students in each group) in solving these cases. You are responsible for forming your own groups.  

Project: 

Project groups consisting (not more than 3 students) will research on a topic of their choice relating to the area of applications of decision models in supply chain management.  Project topic needs to get approved from me before February 23.  The format of your final report should include a one-page summary presenting the major findings and conclusions, body of the report, and a list of references used in the research.  The typed report should be about 8-10 pages long and is due on April 27.

Class Participation:  

I encourage you to actively participate in the lectures.  For example, if you are not clear about a concept being discussed in the class, please ask questions.  I consider asking questions as a very important form of class participation.  Also, if you have an interesting experience or insight that either supports or contradicts the concept being discussed, please share it with the class.
Grading:


Exam 


25 %

Cases


45 %

Project


20 %

Class Participation
10 %

Students with Disabilities:

If you are in need of special accommodations due to a disability, please see me as soon as possible.

Tentative Outline:


Date


Lecture Topic





Chapter


12 Jan


Course Setup, Introduction, Objectives, 

& Grading Policies

Introduction to Optimization Models

19 Jan


Demand Forecasting in Supply Chains Contd.

7

26 Jan


Demand Forecasting in Supply Chains Contd.

7




Case: Specialty Packaging Corporation (A)
2 Feb


Aggregate Planning in Supply Chains


8

9 Feb


Aggregate Planning in Supply Chains Contd.

8




Case: Specialty Packaging Corporation (B)



SPC (A) Case Due Date
16 Feb


Inventory Management in Supply Chains:

10




Cycle Inventory
23 Feb


Inventory Management in Supply Chains

10 & 11




Cycle and Safety Inventory Contd.



SPC (B) Case Due Date
2 Mar


Inventory Management in Supply Chains: 

11

Safety Inventory



9 Mar


SPRING BREAK

16 Mar 


Case: ALKO Incorporated
23 Mar


Network Design in Supply Chains


4


30 Mar


Network Design in Supply Chains Contd.

4




ALKO Case Due Date

6 Apr


Transportation Models in a Supply Chain

13 & Readings




Case: Sportstuff.com
13 Apr


Sourcing Models in Supply Chains


14 & Readings

20 Apr


EXAM

27 Apr


Course wrap-up 

Sportstuff case Due Date
PART ONE: BUILDING A STRATEGIC FRAMEWORK TO ANALYZE SUPPLY CHAINS

Objective

The goal of the three chapters in this part is to provide a strategic framework that can be used to analyze design, planning, and operational decisions in a supply chain. The course starts with the framework established on the first day. The development of the framework is followed by a discussion on the strategic goals and structure of 7-Eleven Japan to show how it is consistent with the established framework. The entire discussion takes about 2.0 to 2.5 hours in an MBA class. 

Chapter 1 introduces the definition of a supply chain and what it involves.  In addition to the detergent example used in the textbook, the instructor can encourage students to identify supply chain processes involved in a variety of products, for example, consumer durable products such as a television, automobile, etc.  Once the definition and stages of a supply chain are set, the next step is to discuss the objective of a supply chain and the notion of supply chain surplus or supply chain profitability to show that a real supply chain improvement involves increasing the total surplus in the supply chain as well as the profits of each party. At this stage, the importance of managing supply chains effectively needs to be emphasized in order to maximize the total surplus.  The three decision phases, i.e., supply chain strategy or design, supply chain planning, and supply chain operations can then be introduced and the importance of the decisions made in each of these phases can be linked to profitability.  The instructor may also consider discussing these phases briefly and linking them to various chapters and topics covered in the textbook.  For example, supply chain strategy or design phase involves network configuration decisions (plant and warehouse location, transportation decisions, etc.).  Supply planning involves effectively matching demand and supply through aggregate planning, inventory management, etc.  Finally, supply chain operation focuses on a variety of operational decisions that include scheduling of shipments, satisfying customer orders, and specific activities relating to operations at plants and warehouses.  
The two views of a supply chain, i.e., the cycle view and the push/pull view can then be introduced.  The main aspects that need to be covered in the cycle view primarily include the activities and responsibilities involved in each cycle and to some extent an introduction to what decision models are applicable in each of these cycles.  For example, simple techniques such as economic order quantity (EOQ), etc., can be mentioned as tools in replenishment order cycle, and similarly production planning and scheduling models as a part of the manufacturing cycle.  Examples can be provided to facilitate the understanding of these cycles.  In discussing push/pull view of a supply chain, it would be useful for the instructor to provide examples of how companies should set their push/pull boundary.  The Dell and paint industry examples in the text provide an excellent means to make this point.  The relationship between the two process views and the three supply chain macro processes, i.e., CRM, ISCM, and SRM can be established.  
Chapter 2 sets the strategic framework that establishes a link between customer needs and supply chain capabilities through the implied demand and responsiveness spectrum.  In discussing uncertainty in supply chains, it is very important to establish the difference between demand uncertainty and implied demand uncertainty through a variety of examples.  For example, the case of a company supplying emergency orders of furniture versus a company supplying furniture with long lead times can be utilized.  Once this difference is established, cost efficiency versus responsiveness goals of a supply chain need to be discussed.  The cost-responsiveness efficient frontier can then be introduced and it needs to be emphasized that responsiveness comes only at a cost.  Some examples can be discussed at this stage.  For instance, high-speed transportation by package carries such as FedEx and UPS increases responsiveness but results in higher costs.  

Achieving strategic fit through the uncertainty/responsiveness map needs to be introduced and the zone of strategic fit must be developed.  It will help students understand this concept better if some example companies are identified along the zone of fit.  For example, in general, companies in the high technology industry are located at the top right hand corner and companies that offer staple items are located at the bottom left hand corner.  Companies that do not have a good strategic fit are located anywhere outside the zone of fit depending on the strategy that they have chosen.  For example, the Quaker Oats and Snapple fiasco can be utilized to illustrate this case.

The concept of expanding the strategic scope across the entire supply chain, i.e., through all the stages, needs to be emphasized by highlighting the issues with locally optimizing a particular process at the cost of other stages and the goals of the supply chain.  The advantages of globally optimizing all the processes at different stages of the supply chain need to be discussed.  The distributor example used in the textbook can be utilized for this purpose.  

Chapter 3 discusses the logistical and cross-functional drivers of supply chain performance namely inventory, transportation, facilities, information, sourcing, and pricing.  The role of these drivers in achieving the goals set by a supply chain strategy needs to be discussed.  How the six drivers can effectively be utilized to improve both efficiency and responsiveness of a supply chain needs to be an important part of this discussion.  The Wal-Mart example from the textbook can be utilized to illustrate how the different drivers are utilized to meet the efficiency and responsiveness goals.  Some of the other examples that can be discussed are Dell’s direct model that minimizes the inventory levels thereby improving efficiency of their supply chain, and simultaneously involving in effective transportation system and Internet based customer order processing (information driver) to improve responsiveness.  

The next step in Chapter 3 involves the discussion of major obstacles to achieving strategic fit and the various countermeasures to these obstacles that will be discussed in the rest of the course. These obstacles include increasing variety of products, decreasing product lifecycles, increasingly demanding customers, fragmentation of supply chain ownership, globalization, and difficulty executing new strategies.  It needs to be emphasized that all these obstacles in their own way make it difficult for companies to achieve a proper balance between responsiveness and efficiency.  For example, Dell builds computers on a made to order basis, which results in a high degree of product variety.  Increased variety results in a high degree of uncertainty that adversely impacts costs and responsiveness.  

The last step is to discuss the 7-Eleven Japan story in the context of this framework. We start off discussing the 7-Eleven strategy of micro-matching supply and demand by location and time of day requiring a very responsive supply chain. We then highlight how 7-Eleven has designed facilities, transportation, inventory, and information strategies that are consistent with each other as well as the strategic goal. The discussion is typically at a high level so students get a better feel for the framework. Detailed tradeoffs in various decisions will be discussed in the rest of the course.

Additional Suggested Readings
The case used here is 

· 7-Eleven Japan (Kellogg Case available at the Prentice Hall Web site)

The case should be treated as a reading and the following questions discussed in class:

a. How would you characterize the business strategy at 7-Eleven? What level of responsiveness are they aiming to achieve?

b. What risks does a retailer aiming for this level of responsiveness face?

c. How has 7-Eleven structured its facilities, information, transportation, and information strategies to diminish its risks and develop a supply chain structure that is well suited for its business strategy?

Other readings that can be used to supplement the book are

1. Get Leverage from Logistics, Roy D. Shapiro, Harvard Business Review, May-June 1984 (#84313).

2. Tailored Logistics: The Next Advantage, J.B. Fuller, J. O’Conner, and R. Rawlinson, Harvard Business Review, May-June 1993 (#93305).

3. The Power of Virtual Integration: An Interview with Michael Dell, Harvard Business Review, March-April 1998. (#98208)

4. What is the Right Supply Chain for Your Product? Marshall L. Fisher, Harvard Business Review, March-April 1997.

5. The Seven principles of Supply Chain Management, D.L. Anderson, D. J. Favre, and F.F. Britt Supply Chain Management Review, Spring 1997.

Case Assignment
It is useful to assign students a case where they have to design a supply chain. The case should bring out the tradeoffs between the drivers of supply chain performance - facilities, information, inventory, and information. Given that it is early in the quarter for detailed discussions, the case has to be one that does not require detailed analysis based on skills the students have not seen. The two cases I have used in this context are:

1. Distrigas Corporation (HBS Case 9-371-280)

2. Halloran Metals (HBS Case 9-683-062)

The questions for Distrigas are in the sample syllabus. The questions assigned for Halloran Metals are
1. Compare Halloran Metals and Allied in terms of the business strategy?

2. Compare the supply chain design of the two companies. Do you think their supply chain designs are consistent with the strategy each company has? 

Both cases allow the student to see how the drivers in the framework can be considered when designing a supply chain and how the decisions with regards to each driver are determined by the strategy as well as decisions made for other drivers.

Some faculty may prefer to assign these cases at the end of the term when all ideas related to each driver have already been developed. At Kellogg, we do enough on supply chain management in the core Operations class that students are equipped to handle these cases after the initial 2.5 hour lecture developing the framework and discussing its application to 7-Eleven Japan.

PART TWO: DESIGNING THE SUPPLY CHAIN NETWORK

Objective
The goal of the three chapters in this part is to discuss issues to be considered when designing a supply chain network. The discussion of this section can take anywhere from 3-8 hours depending upon the time spent discussing solution methodologies and cases. 

Chapter 4 brings to the surface all issues that a firm must consider when designing their supply chain network. For faculty who do not want to emphasize on quantitative models, Chapter 4 should be the basis of their discussion relating to network design.  The discussion needs to begin with the importance of distribution in supply chains.  Some examples can be provided to highlight that companies with inappropriate distribution networks can hurt their bottom lines.  Webvan can be used as an example in this context.  It must be pointed out that several customer service oriented measures will be influenced by the design of a distribution network, which includes response time, product variety, product availability, and so on.  The next step involves the discussion on various factors that influence the design of distribution networks.  The main point that needs to be emphasized here is that there can be multiple ways in which supply chain networks can be designed, but the design must be in alignment with the strategic position of the firm.  For example, if cost efficiency is the most important priority then few facilities can be utilized, but if responsiveness is the priority then more facilities have to be considered. Lastly, it is important to understand how e-business has affected the design of distribution networks in different industries.  Specific aspects such as the impact of e-business on customer service and cost can be emphasized.  Examples that include Dell and Amazon can be discussed in this context.
Chapter 5 focuses the discussion on network design and first aims to build a strategic framework for facility decisions and then discuss methodologies for network design. Some instructors may prefer to cover this material early in the term. I prefer to do it at the end because by this stage students have a much better understanding of the costs involved in a supply chain and the tradeoffs to be considered. We discuss the factors influencing network design decisions, in particular how responsiveness and various logistics costs vary with an increase or decrease in the number of facilities. It also needs to be pointed out that network design decisions are strategic in nature and are typically performed once in every 10 years or so when companies expand their facilities or build new facilities in order to meet an increase in customer demand or new product introductions.  After establishing the strategic framework we then discuss various optimization models for network design. We discuss how optimization models can be used to decide on the location and capacity in the design phase. In the planning phase we then discuss how markets and suppliers should be allocated to locations.  More specifically, we discuss models that include: allocating demand to a set of existing production facilities, where we identify the optimal number of units to be allocated to each plant in satisfying the customer demand by minimizing the production and transportation costs; capacitated plant location model, where we determine the optimal number of plants to be located and the number of units to be shipped from each plant to each demand point by minimizing cost; capacitated plant location model with single sourcing, where a demand point needs to be sourced from a single plant, but a plant can source multiple demand points; locating plants and warehouses simultaneously, which includes the entire supply chain network.  The last model can be extended by incorporating supplier location into the decision making process.  

Chapter 6 is focused on the design of global supply chain networks. The chapter starts with a detailed discussion of total cost in the off‐shoring decision and the importance of risk when designing supply chain networks. This provides a good context for the following discussion on evaluating supply chain decisions under uncertainty. The Bio‐Pharma case at the end of Chapter 6 fits very well within this global context.  The chapter addresses the issue that since supply chain network design decisions are in place for extended periods of time, it is important to account for demand and financial uncertainties (prices and exchange rates) over this period when designing a supply chain network.  In this context, we discuss the discounted cash flow analysis that is utilized to evaluate supply chain design decisions as a sequence of cash flows over a specific time frame.  The discounted cash flow analysis is utilized in combination with decision trees in evaluating network design decisions under uncertainty.

We want the student to understand that any capacity in a supply chain network is an option to produce. Thus, capacity should be evaluated taking this fact into account. The Applichem case and the AM tires example from Chapter 6 are used to drive home this point. I also have a discussion on how the growth in e-business is affecting network design with an increase in centralized inventories with fewer facilities. The discussion takes about 3 hours at Kellogg.

I use the following case as the context in which to discuss network design decisions

· Applichem (A) (HBS Case 9-685-051)

An instructor may also want to use the examples in the chapter to drive home the same points. Kellogg students are expected to have read the chapter and understood the examples to some extent before coming to class. We then try to apply the learning to the Applichem situation. Applichem provides a good context for the discussion because it is a global supply chain and there are fluctuations in exchange rates over time. The case can first be used to show students how network design models can be applied to allocate demand to facilities in a given year. As exchange rates fluctuate, this allocation is no longer optimal. The students thus understand that a decision that is optimal at one period of time may not be optimal at all times. Thus, the presence of excess capacity and some flexibility in production can improve the performance of a supply chain. The network design models can then be used to value capacity and flexibility as an option. 

Other readings that can be assigned to students include

· Arntzen, B. C., Brown, G. G., Harrision, T. P. and Trafton, L. L., 1995. Global supply chain management at Digital Equipment Corporation, Interfaces 25 (1) 69-93.

· Cohen, M. A. and Lee, H. L., 1989. Resource deployment analysis of global manufacturing and distribution networks, Journal of Manufacturing and Operations Management 2 (2) 81-104.

· Making the most of foreign factories, K. Ferdows, Harvard Business Review, March-April 1997

· The new dynamics of global manufacturing site location, A.D. MacCormack, L.J. Newman III, and D.B. Rosenfield, Sloan Management Review, Summer 1994

· Note on facility location (HBS 9-689-059)

For the network design section either the case Managing Growth at SportStuff at the end of Chapter 5 or the Applichem case are suitable to be assigned. If one of them is assigned, the other can be used as a context for discussing network design in class.

PART THREE: PLANNING DEMAND AND SUPPLY IN A SUPPLY CHAIN

Objective

The goal of the three chapters in this part is to stress the importance of planning in a supply chain and provide basic tools that can be used when planning demand and supply. It is very important that the instructor highlight the key role that demand planning as well as aggregate planning play in the success of any supply chain. It is important to highlight that these activities involve multiple functions within a firm and should also involve multiple stages within a supply chain to be really effective. In particular, the link between marketing and sales, operations, and distribution must be stressed.

The time spent on this portion will depend on the instructor's goals. If the instructor wants to teach the detailed forecasting as well as aggregate planning methodologies using Excel, teaching these chapters can take anywhere from 3 to 6 hours of class time or even longer, depending upon the background of the class. At Kellogg, most students taking this class are well prepared in Excel and are familiar with the forecasting methods. As a result, the discussion focuses more on the implications of planning and the tradeoffs involved rather than the methodologies.

Chapter 7 discussions should provide focus on demand forecasting by first pointing out that forecasting provides critical input to a variety of planning and execution decisions in supply chains.  For example, long-range forecasting models assist management in planning for the capacity in the long run, which has important implications on facility planning and location decisions.  Similarly, short-range forecasting models can assist managers in aggregate planning and scheduling decisions.  This substantiates the importance of forecasting in business.  The components of forecasting and the different methods in forecasting can then be introduced with emphasis on time series forecasting, which is the focus of this chapter.  Although this chapter does not spend time on qualitative forecasting models, the instructor can briefly introduce techniques such as Delphi approach, expert opinions, etc. Similarly, simple and multiple regression approaches can be introduced as possible methods for causal forecasting.  In the discussion on time series forecasting, the difference between static and adaptive approaches needs to be addressed.  The introduction of different types of demand patterns such as level, trend, seasonality, cycles, and random fluctuation will help students understand these models better.  For example, in the discussion of seasonal forecasting, demand for products such as winter clothing, lawn movers, etc., can be provided as possible examples.  

Depending on the time available, the instructor can explain all the models discussed in the chapter with illustrative applications in EXCEL.  In the discussion of moving averages and exponential smoothing it is important to address the issues relating to stability and responsiveness and how they are inversely related.  The tradeoff between these two features of a forecasting model needs to be emphasized.  A simple graphical depiction of forecasts for varying levels of ( in exponential smoothing can be utilized to explain the concepts of stability and responsiveness.  It is important that the instructor focuses on measures of forecast error, which include both absolute and relative measures.  The advantages of relative measures such as MAPE, which consider the absolute error as a percentage of actual demand, over absolute measures such as MAD, needs to be addressed.  The instructor can also use the SOLVER option in EXCEL to solve for the optimal value of ( that minimizes the forecast error.  This can be performed by selecting the MAD as the target cell in SOLVER.  The Excel files for the examples, exercises, as well as case will be available from the Prentice Hall Web site.

Chapter 8 discussion needs to begin with the importance of aggregate planning decisions in supply chains.  That is how aggregate planning can be used to match demand with supply by identifying optimal workforce levels, regular, overtime, and subcontract production levels, inventory levels, and stockouts/backorders.  The chase and level aggregate planning strategies can be discussed next with relative advantages and disadvantages of the two.  Before the introduction of linear programming models for aggregate planning, it is useful to discuss the limitations of spreadsheet based approaches for solving aggregate planning problems. A limitation of the spreadsheet models is that it is difficult to simultaneously consider all possible options in evaluating an optimal production plan, which the linear programming models overcome.  Depending on the background of students, it may be advantageous to do a brief introduction to linear programming with a simple demonstrative example (for example, product mix problem) in EXCEL, which can be followed with a linear programming model for aggregate production planning.  

Chapter 9 focuses on responding to predictable variability in a supply chain by managing supply and demand.  It needs to be pointed out that aggregate production plans are easy to develop and used in conditions where the demand is stable, but in cases where the demand varies from time period to time period with a predictable pattern a firm can utilize strategies to manage supply and demand in developing a cost efficient production plan.  From the supply side firms can involve in managing capacity (temporary workers, subcontracting, dual facilities, etc) and inventory.  From the demand side firms can involve in discounting strategies. It is important that students walk away with the clear understanding that pricing decisions that affect demand and capacity and inventory decisions that affect supply must be made jointly. Aggregate planning provides a vehicle for doing so, which can be demonstrated through a linear programming model. Students must also understand the various strategies that can be employed to improve the match between demand and supply when demand variations are predictable. All Excel workbooks used in examples, exercises, and cases will be available at the Prentice Hall Web site.

I also try to bring out how the Internet offers the opportunity for collaborative planning within the supply chain.

Additional Suggested Readings
Other suggested readings include

1. Manager's Guide to Forecasting, D.M. Georgoff and R.G. Murdick, Harvard Business Review, January-February 1986.

2. Getting the Most From Planning Technologies, Mohan Sodhi, Supply Chain Management Review, Special Global Supplement, Winter 2000.

Students will also find a copy of the Forecasting Software Survey in the June 2008 issue of OR/MS Today useful. This survey is updated on a regular basis by the magazine and students can stay current when searching for available software.

Case Assignment
The cases used in this part are Specialty Packaging Corporation (A) at the end of Chapter 7 and Specialty Packaging Corporation (B) at the end of Chapter 8. The cases are meant to allow students to apply the methodologies learned in the two chapters. Case (A) focuses on the use of various forecasting methodologies while case (B) focuses on aggregate planning. The Mintendo Game Girl case at the end of Chapter 9 is also a useful exercise for students to see the importance of linking sales and supply chain production decisions when planning a promotion.

 PART FOUR: PLANNING AND MANAGING INVENTORIES IN A SUPPLY CHAIN

Objective
This goal of the three chapters in this part is to provide an understanding of why inventory builds up in a supply chain and an identification of managerial levers that improve supply chain performance and profitability while lowering inventories. The material in these three chapters requires a minimum of 7-10 hours of class time (including cases) but can easily take much longer depending upon the time spent discussing the technical details. 

The technical models and details presented in the chapters have been designed with the goal of allowing students to be able to build models using Excel to analyze various inventory related questions in a supply chain. The models help illustrate how buyers or sellers react to various inventory situations leading to the buildup of cycle and safety inventory. Once a solid understanding of why inventory builds up has been obtained, the focus then shifts to what managerial levers are available to reduce inventories. The belief is that students cannot fully understand how to reduce inventories without understanding why inventories build up in the first place. 

Chapter 10 discussion needs to start with the role of cycle inventory in the supply chain.  It must be pointed out that build up of cycle inventory in a supply chain is a result of fixed cost and pricing.  In discussing the impact of fixed costs on cycle inventory the EOQ model can be introduced.  The inverse relationship between lot size and ordering cost (fixed cost) can be explained in substantiating the reasons for build up of cycle inventory in a supply chain.  The EOQ model analysis can be discussed by using the Best Buy example in the textbook or by using other examples such as a Target store replenishing a Texas Instruments calculator.  It is important to address all the assumptions of the EOQ model and it can be stated that some of the assumptions such as constant demand, constant lead-time, no quantity discounts and backorders, will be relaxed later in this chapter and in the next chapter, i.e., Chapter 11 (safety inventory).  The concept of aggregating multiple products in a single order for reducing the lot-size and spreading the fixed costs across products can be discussed as an effective strategy for cycle inventory reduction.  Cost comparisons can be performed between ordering and delivering lots independently for each product, joint ordering and delivering, and joint ordering and delivering of a subset of products.  

The discussion can then move to pricing, which can also result in increased levels of cycle inventories in supply chains.  The notion of quantity discounts can be introduced by discussing lot size based discounts (all unit and marginal unit discounts), volume based discounts, and short-term discounts (trade promotions).  The relative advantages and disadvantages of each of these discounting strategies need to be discussed with respect to impact on cycle inventory, supply chain coordination and costs.

Chapter 11 begins with the role of safety inventory in a supply chain.  The focus is then on the factors influencing the build up of safety inventory in a supply chain, which include demand and supply uncertainty and desired level of product availability.  The measurement of demand uncertainty is introduced next and its impact on safety stock in conjunction with product availability is discussed through a variety examples.  The impact of supply uncertainty on safety stock is then discussed following which the joint impact of both demand and supply uncertainty on safety stock is addressed.  The main point that needs to be emphasized here is that as demand and supply uncertainties increase the safety stock levels increase.  Thus, management needs to identify strategies for decreasing these uncertainties in a supply chain.  The discussion then shifts to managerial levers that can help decrease safety inventories without decreasing the level of product availability.  In this context, the impact of aggregation on safety inventory across several regions is discussed.  The main idea being that as the demand correlation between various regions decreases, inventory aggregation results in higher benefit levels, i.e., lower levels of safety inventory without adversely affecting the product availability.  At a demand correlation level of 0 there is maximum benefit in moving from a disaggregated option to an aggregated option, and at a demand correlation level of 1 there is no difference between the two options.  The instructor can use the ALKO case to address these issues.  The discussion then moves to issues associated with physically centralizing inventories and remedies that allow achieving benefits of aggregation without physical centralization.  In this context, we discuss information centralization, specialization, product substitution, component commonality and postponement.  

Chapter 12 focuses on determining the optimal level of product availability and how the level of product availability influences the profits in a supply chain. The models discussed focus on linking the level of product availability to profits. This naturally leads to the managerial levers that may be used in a supply chain to increase profits. In this context we discuss improved forecasting, quick response, postponement, and tailored sourcing. We also spend some time discussing the role that supply chain contracts play and how they may be designed to improve supply chain profits.

With each chapter, I have a discussion on how e-business is affecting cycle inventory, safety inventory, and the level of product availability. The key idea is that the growth in e-business offers an opportunity for inventories to be centralized and variety to be postponed. It is useful to bring in examples of industries that have achieved this as well as those that have not.

Additional Suggested Readings
The three chapters here are fairly complete. We do use a follow up note on Postponement (Kellogg note that will be available from the Prentice Hall Web site) to supplement the discussion in Chapter 11. Another basic reading that may be of interest to MBAs is

1. Managing Supply Chain Inventories: Pitfalls and Opportunities, H.L. Lee and C. Billington, Sloan Management Review, Spring 1992.

This reading is best assigned at the beginning of the discussion on inventories while the postponement reading can follow the discussion on the topic. Students and instructors interested in more details on inventory models should refer to the book

1. Inventory Management and Production Planning and Scheduling by E.A. Silver, D. Pyke, and R. Petersen, John Wiley & Sons, 1998.

The book has a very good discussion on the technical details of a variety of inventory models.

Additional readings to supplement the discussion in Chapter 12 include

1. Making Supply Meet Demand in an Uncertain World, M.L. Fisher, J.H. Hammond, W.R. Obermeyer, and A. Raman, Harvard Business Review, May-June 1994

2. Returns Policies: Making Money by Making Good, V. Padmanabhan and I.P.L. Png, Sloan Management Review, Fall 1995.

Case Assignments
There are three cases that may be assigned for students to understand the value of the ideas that are learned in each chapter. They are

1. Delivery Strategy at MoonChem (Case at end of Chapter 10)

2. Managing Inventories at ALKO Inc. (Case at end of Chapter 11)

3. Sport Obermeyer, Ltd. (HBS Case 9-695-022)

The MoonChem case shows students how cycle inventories can be reduced if deliveries to multiple customers are aggregated on the same truck lowering the fixed cots per customer delivery. Students can then see how customers of varying size should be treated differently in this aggregating. The ALKO case shows the impact of inventory aggregation on safety inventories. here students see that the benefit of aggregating high demand items can be very different from the benefit from aggregating low demand items. With the increase in transportation cost on aggregation, it is better to decentralize the high demand items while centralizing the low demand items. This design also allows the company to be closer to its customers. The questions used for MoonChem and ALKO are in the cases. The Sport Obermeyer case shows how sourcing strategies can be designed to improve the matching of supply and demand. The case also discusses supply chain actions that improve profitability. The questions used are in the syllabus and a detailed teaching note is available from HBS publications. 

PART FIVE: DESIGNING AND PLANNING TRANSPORTATION NETWORKS

Objective
Chapter 13 starts with a discussion of the various modes of transport, their cost structure, the key problems faced by carriers, and their role in transportation. Students should be able to appreciate the strengths and weaknesses of each mode of transport and what it is best used for. It is useful at this time to discuss with students the major players in each industry as well as current trends. A good source for this information is Distribution magazine that puts out an annual issue with all these details. The next step in class is to discuss various designs of transportation networks from direct shipping to cross docking and their relative strengths and weaknesses. Finally a significant amount of time is spent discussing the tradeoffs involved in transportation network design. The tradeoffs discussed include inventory and customer response time when selecting appropriate modes as well as when deciding on the degree of inventory aggregation. From a tactical standpoint a discussion on vehicle routing can also be held. It is important to bring out the discussion on tailoring to show that a good transportation network will often be tailored by products and customers. I also have a discussion on how the growth in e-business is affecting transportation. I bring out the fact that the growth in e-business is leading to an increase in small shipments and this fact tends to raise transportation costs and increase the need for opportunities for consolidation. The discussion takes about 3 hours at Kellogg but will take longer if more time is spent on vehicle routing. 

Case Assignment
For the transportation section I assign the Merloni case and have a discussion of the Bombay Dabbawallahs. The focus of the discussion is how the dabbawallahs can make the system work and how this system compares with systems like Kozmo and Urbanfetch that failed in the United States.

Another interesting cases is 

· Llenroc Plastics: The Atlanta Transportation System

The case was originally developed by J. Muckstadt and P. Jackson out of Cornell and allows students to understand the relationship between transportation and supply chain performance. The case can be used to have students practice tactical skills of vehicle routing. The case is also useful in helping students understand how a transportation system can be structured to handle small and large customers in different ways. I use the case to emphasize the notion of tailored transportation discussed in the chapter. Software is available from Peter Jackson at Cornell to help students work on the case.

PART SIX: MANAGING CROSS-FUNCTIONAL DRIVERS IN A SUPPLY CHAIN 

This module deals with four topics all related to managing cross-functional drivers in a supply chain, i.e., sourcing (chapter 14), pricing and revenue management (chapter 15), information technology in a supply chain (chapter 16), and coordination in a supply chain (chapter 17).   

Chapter 14 discussion begins with the importance of sourcing in supply chain management.  It may be useful to point out the impact of sourcing decisions on a variety of final product dimensions such as cost, quality, delivery, design, manufacturability, etc.  One of the important issues that need to be addressed and discussed is whether to outsource an activity or perform it in-house.  The next step involves the discussion of key sourcing related practices, which include supplier evaluation and selection, contract management, design collaboration, and procurement.  In the area of supplier evaluation it is important to point out that multiple factors that are both strategic and operational in nature need to be considered in the evaluation process.  While traditional supplier evaluation models have primarily been price-based more recent approaches have allowed for the incorporation of multiple factors such as quality, delivery, design capabilities, cost reduction capabilities, flexibility, among others.  Thus, the evaluation process has to be centered from a total cost of ownership standpoint by effectively considering a variety of supplier attributes and capabilities. It may be useful to delve into some of the more recent issues of the Journal of Supply Chain Management to discuss some of the recent trends in supplier evaluation and selection.  

Another important part of this chapter is the area of auctions and negotiations. The instructor can focus on supplier selection (winner determination) pertaining to auctions.  The different auction formats can be introduced and the concept of bidding and identifying winners can be discussed.  I focus a lot of my discussion around contracting and the impact different contracts have on supply chain performance. I also spend some time discussing how sourcing can provide value for direct and indirect materials. A key aspect that needs to be addressed here is that the procurement process for direct materials must focus on improving coordination and visibility with the supplier.  That is to coordinate the entire supply chain and effectively match supply and demand.  This essentially involves providing production plans, inventory levels, and capacity levels to the suppliers so that it improves their visibility and facilitates the planning and scheduling of their production.  
The area of risk management in supply chains is gathering a lot of momentum with focus on supply chain disruptions due to natural disasters, terrorist attacks, etc.  The discussion here can focus on different types of risks involved in sourcing and what some of the strategies are to mitigate these risks in order to make the supply chain effective.  

Chapter 15 discusses the role of pricing and revenue management in maximizing profitability from supply chain assets.  Conditions under which revenue management is applicable are discussed and in each case the basic tradeoffs are identified. We discuss revenue management for multiple customers, perishable assets, seasonal demand, and bulk and spot customers.  In the case of revenue management for multiple customers the concept of differential pricing is discussed by utilizing the airline industry as an example.  For perishable assets, the concept of the newsboy problem can be discussed and various tactics for effectively managing perishable assets can be addressed.  Examples can include items such as fruits, clothing, and airline seats.  The concept of demand shifting can be discussed in the case of seasonal products to balance peak and off-peak demand patterns.  In the case of revenue management for bulk and spot markets, the concept of using pure strategies to satisfy either bulk or spot customers can be discussed, and the mixed strategy that decides the amount of asset to reserve for bulk and spot customers can be addressed.  

The time spent on this Chapter depends on what students have learned in their Economics and Marketing courses. For students that are being exposed to revenue Management for the first time, you can easily spend 3 hours on this chapter. For students that have prior exposure, the discussion can be completed in under an hour.

Chapter 16’s main point is that information technology can play an important role in coordinating supply chain decisions.  The application of information technologies in managing the macro processes of a supply chain is discussed next, which include Customer Relationship Management (CRM), Internal Supply Chain Management (ISCM), and Supplier Relationship Management (SRM).  

The CRM processes include marketing, selling, order management, channel management, and call/service center.  Some of the important technology vendors that support CRM processes are Siebel Systems (best of breed), SAP, Oracle, and Peoplesoft. Also, in this domain are other players such as Xchange, which was recently acquired by Amdocs that specializes in billing & CRM.  These technologies primarily provide functionality that includes auto call distribution systems, help desk, voice recognition, and call center management in the area of customer service.  In the area of marketing automation they assist in marketing campaigns, direct marketing, profiling, database marketing, and online marketing.  In the area of sales automation they provide tools for contact management, order management, sales force automation, and sales information systems.  

The ISCM processes involve strategic planning, demand planning, supply planning, fulfillment, and field service.  The two best of breed technology vendors in the ISCM space are i2 Technologies and Manugistics.  However, ERP players such as SAP and some startups are making inroads into the dominance of these two companies.  

SRM processes mainly include sourcing, negotiation, buying, and supply collaboration.  Ariba and Commerce One are important players in this domain, but companies such as Clarus, SAP, i2 Technologies, and Manugistics have made significant strides in this area as well.  The SRM software provides companies with tools that support supply base optimization/rationalization, supplier risk assessment/management, supply base benchmarking, supplier evaluation and selection, supplier performance monitoring, contract management, content management, and e-auctions.  

It must be pointed out that the three macro processes (CRM, ISCM, and SRM) can effectively be integrated with each other through a fourth process called the Transaction Management Foundation (TMF), which is supported by ERP players such as SAP, Oracle, Peoplesoft, and JD Edwards.  

Chapter 17 gets students to understand how the lack of coordination can hurt the performance of a supply chain and the causes of lack of coordination.  The bullwhip effect can be introduced as a phenomenon that occurs due to lack of coordination.  The students can then understand managerial actions that may be implemented in a supply chain to achieve coordination and reduce the bullwhip effect.  

We start with the effects of lack of coordinated decisions on supply chain performance, i.e., how lack of coordination increases manufacturing cost, inventory cost, transportation cost, replenishment lead time, and decreases product availability and profitability.  The next step involves the discussion on obstacles to coordination in a supply chain.  Specifically, these include incentive, information processing, operational, pricing, and behavioral obstacles.  Managerial levers to achieving coordination can then be presented.  Some instructors may prefer to discuss the impact of the lack of coordination and its causes earlier in the course. At Kellogg, students have seen this discussion in their core Operations class. As a result it is not repeated here. If students have not played the Beer Game, they should get a chance to do so. The game can be played manually with pennies though there are several online versions also available. I prefer to discuss managerial actions to achieve coordination at this stage of the course because most of the discussion prior to this stage leads to managerial levers that improve coordination in the supply chain. This discussion can thus bring together everything the students have learned up to this stage. 

Additional Readings

Some of the reading that can be used for supplier evaluation and selection decisions are:

· Narasimhan, R., Talluri, S., and Mendez, D., 2001.  Supplier evaluation and rationalization via data envelopment analysis: an empirical examination. Journal of Supply Chain Management, 37(3), 28-37.

· Barbarosoglu, G., and Yazgac, T., 1997. An application of the analytic hierarchy process to the supplier selection problem. Production and Inventory Management Journal, 38(1), 14-21.

· Ellram, L. M., 1995.  Total cost of ownership: an analysis approach for purchasing.  International Journal of Physical Distribution and Logistics Management, 25(8), 4-23.  

· Sarkis, J. and Talluri, S., 2002.  A model for strategic supplier selection.  Journal of Supply Chain Management, 38(1), 18-28.

The students will find the following readings useful:

· Kellogg note on Advanced Planning and Scheduling (APS) the next competitive advantage?
· Collaborative Business Communities: The Next Advantage, Supply Chain Management Review, March/April 2000

· E-Hubs: The New B2B Marketplaces, Steven Kaplan and Mohanbir Sawhney, Harvard Business Review, May/June 2000

· Which e-Business is Right for Your Supply Chain? S. Chopra and J. Van Mieghem, Supply Chain Management Review, July/August 2000.

An excellent case that provides context for the discussion on coordination is

· Barilla, SpA (A) (HBS Case 9-694-046)

It is particularly effective right after the students have played the beer game because they are able to see that there are several other factors that do not appear in the beer game that play a role in the lack of coordination. The points that come out of the Barilla discussion fit extremely well with the points discussed in Chapter 16. At Kellogg students discuss Barilla in the basic operations course and thus the discussion is not repeated here. Depending upon the depth to which the discussion is to be carried, students can also be given Barilla (B), (C), and (D) as a follow up.

For the discussion on information technology and the role of exchanges in coordination, the following case forms good background reading for students.

· i2 Technologies, Inc. (HBS 9-699-042)

For the discussion on e-business and the supply chain several contexts are provided in Chapter 18. A more detailed context in the area of book retailing is provided by the following case:

· Leadership Online: Barnes & Noble vs. Amazon.com (A) (HBS Case 9-798-063)

A context to discuss general supply chain design is also provided by the following cases:

· Ford Motor Company: Supply Chain Strategy (HBS 9-699-198)

· Supply Chain Management at World Co. Ltd.(HBS 9-601-072)

Case Assignment
Any of the above cases may be assigned if the instructor desires. The Halloran Metals case discussed in the beginning can also be used at the end to wrap up the discussion on supply chain design. At Kellogg I use the final projects as an assignment so I do not assign any of these cases.
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