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Directors’ Column: Stretching Corporate
Research Dollars with Pennsylvania Grants

Lehigh University has a long history of partnering with companies to
perform research projects that address topics of direct importance to
the companies and advance the research programs of the faculty
members involved in the projects. The CVCR has played an important
role in this tradition. In a previous column (see the Winter 2007 issue
of the CVCR Newsletter), we wrote about the challenges and benefits
of industry—academia collaborations. In this issue, we’'d like to discuss
a unique source of funding for these collaborations.

The Pennsylvania Infrastructure Technology Alliance (PITA) is a
partnership between the Commonwealth of Pennsylvania, Lehigh
University, and Carnegie Mellon University. The program provides
funds to match research investments made by Pennsylvania
companies who partner with researchers at Lehigh and CMU. The
program is designed to provide economic benefit to Pennsylvania
through knowledge transfer, the discovery of new technologies, and
the retention of highly educated students.

The PITA program is substantial, with $4 million in funding allocated
for FY2008. These funds are available only to Lehigh or CMU
researchers working with companies in Pennsylvania. They are
allocated as matching funds, typically with $1 provided for every $2 in
funds contributed by the partnering corporation.

In the past few years, CVCR researchers working with three Research

Member companies—Air Products, Just Born, and LSI (formerly

Agere)—have applied for, and been awarded, matching grants from

PITA. These matching funds, totaling over $130,000, have supported

a variety of activities that benefit both Lehigh and our partner

companies, including:

e Expanding the scope of research projects already funded by the
companies.

e Seminars on supply chain topics taught by Lehigh faculty and held
on-site at the companies.

e Stipends and tuition payments for graduate students participating
in research projects.

e Internships by Lehigh graduate students at the companies.

e Hardware and software purchases used to further PITA-sponsored
research projects.
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Lehigh is fortunate to have access to this unique source of funding. The CVCR is committed to
leveraging its research projects using PITA funds whenever possible. We'd be happy to talk with you
about opportunities for matching your company’s research dollars with PITA funds—just drop us a line.

Larry and Mike

How Motorola Put CPFR into Action

By: Jerold P. Cederlind, Serior Director of Global Operations Strategy, Motorola, Inc.; Susan A. Sherer,
Kenan Professor of IT Management and Chair of the Department of Management, Lehigh University;
Yuliang “Oliver” Yao, assistant professor, College of Business & Economics, Lehigh University; Rajiv
Kohli, associate professor of Management Information Systems, College of William & Mary.

This article is excerpted with permission from Supply Chain Management Review (www.scmr.com).
The full article can be found in the October 2007 issue of SCMR.

CPFR

CPFR is a business practice that improves accuracy by combining the intelligence of multiple trading
participants in the planning and fulfillment of customer demand (VICS CPFR Committee 2007). The
practice got its start in 1995 as a pilot program between Wal-Mart and Warner Lambert called CFAR,
for "Collaborative Forecasting and Replenishment”. In 1997, the Voluntary Interindustry Commerce
Solutions Association (VICS) developed the CPFR model and in 1998 published the first CPFR
guidelines. Since then, more than 300 companies have implemented the process.

Introduction

Like most leading makers of mobile phone handsets, Motorola, Inc. understands customer
segmentation very well. Managers in Motorola’s Mobile Devices business know that the technology-
savvy consumer will not buy the same handset as the everyday communicator, so the company offers
over 120 models globally.

The difficulty comes in knowing how many of which models to make and sell. Accurate replenishment
to retailers’ shelves is critical. Accurate forecasting is further complicated because one phone model can
have multiple SKUs. On top of that, rapid new product introduction adds complexity: Cell phones have
life cycles averaging little more than a year, with some as low as six months.

Industry statistics indicate that 50 percent of stock-outs in the consumer goods industry are due to
poor retail ordering and replenishment/forecasting processes, 25 percent are caused by overall demand
planning and upstream shortages, and 25 percent by inadequacies of in-store processes such as
shelving and replenishment. Accurate forecasting is critical in this industry because the cost of stock-
outs can have a significant negative business impact. Approximately one half of all stock-outs result in
lost sales.

Prior to its move to CPFR, the Mobile Device division’s sales were highly variable and were not
synchronized with customer demand. Motorola had visibility only to shipments into retailers’
distribution centers, but not shipments from the retailers’ distribution centers to the stores. Forecast
error was very high, resulting in excessive stock-outs. Motorola recognized that it needed to improve
its collaboration with customers and forecast ability in order to compete effectively in is highly price-
sensitive market.
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In 2001, the handset division turned to CPFR to improve sell-through performance with its retailers.
After demonstrating the potential of CPFR in a manual collaborative pilot with one of the division’s retail
phone customers, Motorola launched a major CPFR program in mid-2002.

The goals were to halve forecast errors, achieve a 30 percent drop in its inventory, cut channel
inventory by 50 percent and improve on-time delivery by 30 percent. To meet its goals, the division’s
managers knew they had to share with their retailers their real-time data and plans including forecasts,
inventory, sell-through (that is, sales to retailers’ shelves, not to end consumers), promotions, product
plans, and exceptions.

The Benefits for Motorola and Its Retailer

Motorola’s CPFR initiative made a big difference to forecast accuracy almost immediately. CPFR allowed
quick reductions in inventory at the retailer’s distribution center because there was less need for buffer
stock. Stock-out rates are now less than a third of what they were previously.

After the CPFR initiative had been established, the inventory that Motorola reserved for the retailer
decreased by 30 percent compared to the general inventory for its other non-CPFR retailers. CPFR also
produced a secondary benefit. Transportation costs were cut in half because Motorola was no longer
shipping multiple pallets daily, many of which had been in less-than-truckload (LTL) shipments.
Motorola could now plan longer production runs, ship full containers and thus improve utilization of
production capacity because supply chain set-up could be reduced--and because it was less variable.

Prior to CPFR, retailers sometimes gave Motorola “C”, "D” and “F" ratings on metrics such as on-time
delivery, ease of doing business, stock-outs, and order quality. After CPFR these same retailers gave
Motorola “"A” ratings on the same items.

Lessons Learned

1) Collaboration is the foundation. The real key to a successful implementation of CPFR is the
forging of cultural alliances rather than traditional supplier-customer relationships.

2) Both participants must be ready. Both participants must be focused on deeper supply chain
visibility such as data on sales to the end consumer.

3) Time-based decision-making is key. Both participants must adopt a common calendar for
planning.

4) Success requires formal communication points and formal processes. To ensure timely and
appropriate communication, weekly formal meetings should be established.

5) A phased approach to implementation works best. 1t is important to keep the process and
changes simple to start with. Maturity can be developed over time.

6) Common goals and measures are essential. While common goals are established as part of the
business strategy, it is important to operationalize these goals with specific measures that are
continually assessed.

7) Collaboration is focused on building relationships. The strength of these relationships
determines how long collaboration will continue and how successful it will be.

8) Organizational roles must change. The organization must change to become customer-focused
rather than product-focused.

9) Technology tools, if aligned properly, are necessary but not sufficient. Motorola began with
a simple Excel tool to share forecast information. While usage of a more sophisticated planning
system subsequently adopted was more efficient, it was not necessary.

Conclusion

For initiatives as complex and long-term as CPFR, the support of strong and educated executive
support is a must. Implementation of a CPFR process takes time, and if it is to be done right, it
requires that executives have the stomach for substantial changes in organizational roles and
relationships. Sales and finance executives may be less willing to stay the course with CPFR if sales
drop while inventory in the channels is cleared out. The initiative has to be driven by a passionate
advocate who understands the process and the long-term value of CPFR, and that person has to stick
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with the initiative for at least eighteen months to make it work. But when two participants make a
commitment to jointly put CPFR into action, the results are impressive. The case of Motorola’s CPFR
initiative serves as a compelling example of a supplier’'s commitment to the industry and its customers.

Sustainable Transport in Europe: Challenges and Opportunities

By: Mirek Rumler, Partner, Reliant Logistics Consultants, Prague, the Czech Republic
mirek.rumler@reliant.eu

Sustainable Transportation

Sustainability, in general, means meeting the needs of the present without compromising the ability
of future generations to meet their own needs. In Europe, sustainability is seen as a much broader
concept than in North America, having economic and social as well as environmental dimensions.
Sustainable transportation follows from this definition and includes transportation that is safe, high
quality, and accessible to all; ecologically sound; economical; and a positive contributor to regional
development.

Introduction

Europe is rapidly adapting to increasingly challenging supply chain demands. In order to facilitate this
change, those who want to more easily cross the borders of the continent and create a genuine union
of European states need to establish an efficient and integrated transport infrastructure.

To meet this growing demand, and to protect the environment, the various transport sectors (e.g., rail,
road, water and air) must be interconnected into a combined intermodal network that relieves road
congestion while taking advantage of more environmentally friendly rail and water transport.

In a free-market environment, an integrated transport system cannot be implemented by political
processes alone. To effect such a change, cooperation between individual transportation and shipping
companies will be a key driver.

European Transportation: Current Status

Throughout Europe, the use of road transport, the mode least friendly to the environment, has been
rapidly growing. In order to reverse this negative trend it will be necessary to implement effective rules
and restrictions. According to the whitepaper “European Transport Policy for 2010: Time to Decide,” the
EU has not offered relevant common transportation policy as a formal document presenting
harmonization of various national and/or regional policies. Rather, it has repeatedly expressed its
preference for rail transport without establishing incentives for closer collaboration with other modes of
transport—especially road. As a result, road transportation has been steadily growing in EU countries,
with the present ratio between transport volumes in road and rail transport, measured in tkm (tons per
kilometer), of approximately 5.5 to 1.

Rail transport, primarily in the Central and Eastern European regions, was not improved in a timely
manner following the profound social and economic changes that took place at the end of the last
century. This resulted in a lack of transport options, causing passengers and shippers alike to turn to
road transport. More recently, pressure is being applied to develop a combined transport network while
putting less pressure on the environment. It combines the advantages of road transport (e.g., service
reliability, flexibility and speed) with those of railway transport (e.g., volume efficiency and lower cost).
The combined transport thus provides a reliable and financially attractive alternative to pure road
transport and may substantially relieve the overburdened road network.
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Support for Intermodal Transportation in European Transport Policy

Support for intermodal transportation is currently a major issue in the development of transportation
policy. According to a paper on the future development of a common transportation policy recently
published by the European Environment Agency (EEA Report No. 1, 2007), direct support for
intermodal transportation is recommended by member states. This is mainly due to the fact that this
type of transport minimizes the negative effects of environmentally unfriendly transportation modes.
While support may be there, these proposed changes create a number of challenges for the
transportation policy and for individual transportation sectors. The road network is not ready for the
enormous growth that is projected, which will result in constant traffic jams and vast damage to the
environment. As the volume of the goods transported is forecast to double over the next fifteen years,
a timely solution to the problem is crucial.

Development and Support of Intermodal Transport

Unlike in the U.S., where rail transport is over longer distances and double-stacked stacking containers
are the norm, intermodal transport in Europe is more costly than direct road transport. In addition, the
final contracted price in the E.U. includes not only the cost of the railway transport, but also the cost of
road transport to and from the reloading station, the cost of handling the freight at the reloading
station, and the overheads of the station and the operator. It is thus necessary to compensate, at least
in part, for the higher costs of intermodal transportation as compared with direct road transport. In
intermodal transportation the higher weight transported (the weight of the transport unit being
approximately 2 to 3 tons) also needs to be considered. Under the relevant EU regulations, investment
support is generally recommended while operations support is recommended only in justified cases—
usually in the initial stages of the project.

Public Logistics Centers

In Europe, intermodal transport is operated at a new quality level, using public logistics centers called
“Freight Village Centers” (VLC). Supporting the development of these centers, on a regional basis, may
have an integrating effect on individual transport streams, concentrating them in a stronger, more
integrated fashion. These could then be transported using environmentally friendly forms of transport
such as rail and water. In building these centers, close coordination between the entities involved
(villages, regions, businesses, environmental authorities, etc.) is of crucial importance.

Conclusion

To ensure sufficient mobility and to establish an efficient system of transportation, efforts must be
focused on an intermodal approach for the transport of goods. The choice of the type of transport rests
with the user. It is thus necessary to support the competitiveness of operators of environmentally
friendly transport, providing them with the necessary funds to move towards intermodal transport and
eliminating all obstacles, legal and economic, that currently place them at a disadvantage.

If any transport volumes are to be taken over by rail and inland water transport, this will require
cooperation between all transport sectors in an integrated transport system utilizing high-capacity
reloading stations, including ports serviced by both rail and road transport. New VLC and ports will
allow for further utilization of waterways, providing direct access to European sea and river ports.
Furthermore, these changes will enable increased volumes transported by rail and water, thereby
reducing pollution levels and having a positive effect on the environment. However, an underlying
precondition for this is close cooperation between shipping companies and operators of individual
transport sectors, offering integrated and competitive services to customers.

Advanced integrated freight transport is encouraged and supported by the EU and by individual
member states. It is characterized by the development of advanced reloading, storing and handling
facilities for all types of freight, making it the ideal transport system of the future.
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The CVCR Spring 2008 Symposium

Participants Discuss Supply Chain Optimization for Speed, Agility and Efficiency

On May 13 and 14, 2008, Lehigh University’s Center for Value Chain Research held its annual Spring
Symposium. The event started with a student networking dinner attended by a combination of almost
100 from industry and academia. The all-day symposium was attended by 190 supply chain
professionals from 79 different companies. The symposium featured formal presentations addressing
supply chain optimization in a wide variety of industries including confectionery, high-tech,
pharmaceuticals, commercial gases and financial. Each session included intense audience participation
delving deeper into each issue.

PowerPoint presentations plus executive summaries for these presentations can be found on the CVCR
website (login required) at http://cf.cc.lehigh.edu/cvcr/sympSp08.cfm. The following is a brief overview
of each presentation.

New Tools for Strategic Supply Chain Planning and Optimization

Mike Watson, Director—Supply Chain Applications at LogicTools, a division of ILOG, showed how new
tools in strategic supply chain planning and optimization are enabling firms to achieve supply chain
improvements that were not possible a few short years ago. Mike shared studies showing that early
adaptors of these tools are running much more efficient and effective supply chains. Mike covered such
areas as network design, strategic multi-site production sourcing, risk management, inventory
optimization and green logistics. The concepts were highlighted by case studies and addressed practical
issues such as how to best achieve the desired benefits and which potential pitfalls to avoid.

Peeps and Kisses: Two Candy Supply Chains, Two Network Optimization Strategies

This panel discussion consisted of co-presenters from The Hershey Company (Stacy Orwan and Matt
Schlosser), Just Born (Alan Sargent) and Lehigh University (Larry Snyder). The session addressed
network optimization projects that these two candy makers recently conducted to evaluate and
redesign their supply chain networks. Hershey explained that they used ready-to-use supply chain
optimization software, while Just Born commissioned a custom-designed model and algorithm from
Lehigh researchers. The two network optimization projects were discussed in detail focusing on each
project’s key questions, deliverables, and expected outcomes. The panel compared the two projects
and discussed why one project was suited for ready-to-use software while the other required a more
customized approach. Audience members gained a better sense of how and why network optimization
is used, and how firms might begin to undertake such a project.

Material Handling—The Critical Link in Supply Chain Optimization

Donald Derewecki, Vice President of TranSystems/Gross & Associates, stressed in his presentation that
designing material handling operations is a major challenge faced by operations management. He noted
that customers are demanding faster turnaround times; orders are getting smaller; more value-add is
being required; qualified staffs in warehouse operations are getting harder to find and retain; and
information system integration with supply chain partners is becoming more complex. Don shared with
the audience how to use projected criteria and requirements to develop operations designs that can
effectively meet these challenges. Case studies of recent implementations including the use of
computer simulation to refine and validate designs were also reviewed.
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Transportation Management Principles and Techniques for Optimizing a Global Supply Chain

George Harry, Director of the Global Transportation Organization at Johnson & Johnson Sales and
Logistics Company, stressed that today's global supply chains require transportation solutions which are
flexible and able to meet the challenges of inter-regional shipping. George emphasized that current
fuel prices, port and lift capacity, environmental pressures, and driver issues present hurdles which
increase these challenges for transportation managers at all companies. George shared Johnson &
Johnson's Sales & Logistics Company approach to these challenges by focusing on strong supplier
management, increased use of technology, and utilizing strategic 3PL support.

Creating Agile Supply Chains in the Chemical Industry

Steve Crane, Director Supply Chain at Air Products said that in today's business environment, it is
important that a business be agile as well as efficient. Supply chains can help achieve this through the
ability to respond quickly to customer demand and by reducing operating costs. Heightened customer
expectations and shorter channel response times will be difficult to achieve for some companies, but for
those that can deliver the right product in a timely fashion, increased market share and profitability will
be the reward. Steve noted that the Performance Polymers business at Air Products has successfully
transformed its' supply chain to become more agile and responsive to effectively deal with the
increased volatility in the chemical industry. Much was learned regarding key strategies and
approaches this business utilized to create a more agile supply chain.

Finance—Integrating the Last Internal Silo for Effective Management of Global Supply Chains

Bob Belshaw, Senior Vice President of Trade Services at GE Commercial Financial Services, said that
supply chains have historically been designed to lower costs and fulfill demand. Bob stressed that today
global supply chains require an evolutionary new form of metrics to align organizations with these
overarching goals. The metrics needed to support the objectives of increased speed, agility and
efficiency require organizations to understand that global supply chains are impacted by variability,
currency, trade rules, time and the corresponding costs of time of money. Bob provided various
financial metrics that need to be considered when managing global supply chains in order to optimize
balance sheet performance, COGS and cash requirements.

News and Upcoming Events

BusinessWeek has ranked Lehigh University’s College of Business and Economics among the nation’s
best for three consecutive years. Highlighting the college’s academic quality, popular faculty and
support among corporate recruiters, BusinessWeek ranked Lehigh as the 25 best program in the
country. The college scored an “"A+" in teacher quality and an “A” in job placement and facilities and
service. The complete article can be found on BusinessWeek’s web site.

U.S. News & World Report ranks Lehigh’s engineering college among America’s best. The P.C. Rossin
College of Engineering and Applied Sciences placed #42 in the magazine’s graduate school ranking and
the ISE (Industrial and Systems Engineering) department placed #16 among Industrial Engineering
departments nationwide. Overall, Lehigh University is also recognized as one of the nation’s
outstanding research universities, ranking No. 31 out of 262 in the magazine’s annual list of “America’s
Best Colleges” for 2008. The complete article can be found on U.S. News & World Report’s web site.

CVCR researchers were recently awarded over $92,000 in grants from the Pennsylvania Infrastructure
Technology Alliance (PITA) to support research already being sponsored by CVCR member companies
Air Products and Just Born. The funds will be used for graduate student support, educational programs
at the companies, student internships, and computing infrastructure.
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On August 11-13, 2008, Joel Sutherland will be presenting at the XIV Férum Internacional de Logistica
in Rio de Janeiro, Brazil. Joel’s presentation will be The Seven Deadly Wastes of Logistics: Applying
Toyota Production System Principles to Create Logistics Value. For more information contact Cesar
Lavalle at clavalle@globo.com

The CVCR continues to improve its website to provide more content and value. We recently added a
members-only feature to provide our members access to a growing library of white papers, research
papers and presentations. Check it out at www.lehigh.edu/cvcr, and stay tuned for additional
improvements throughout the year.

Questions? Comments? Feedback?

If you have questions about the CVCR or would like to discuss the content of this newsletter, please
contact Joel Sutherland at 610-758-6428 or at joel.sutherland@lehigh.edu. We look forward to hearing
from you!
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