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Part Six Supply Chain Management

® Learning Objectives

After learning this part, you will be able to:

e Gain an understanding of the characteristics of supply chain management

e Get an overview of supply chain management philosophies, principles and their implications
for enterprises

e Devise a supply chain system fit for a manufacturing firm or retailing firm

Case 17

Managing Growth at SportStuff

In December 2000, Sanjay Gupta and his management team were busy evaluating the
performance at SportStuff over the last year. Demand had grown by 80 percent over the year.
This growth, however, was a mixed blessing. The venture capitalists' supporting the company
were very pleased with the growth in sales and the resulting increase in revenue. Sanjay and his
team, however, could clearly see that costs would grow faster than revenues if demand
continued to row and the supply chain network was not redesigned. They decided to analyze the
performance of the current network to see how it could be redesigned to best cope with the
rapid growth anticipated over the next three years.

Sanjay Gupta founded SportStuff in 1996 with a mission of supplying parents with more
affordable sports equipment for their children. Parents complained about having to discard
expensive skates, skis, jackets, and shoes because children outgrew them rapidly. Sanjay’s
initial plan was for the company to purchase used equipment and jackets from families and any
surplus equipment from manufacturers and retailers and sell these over the Internet. The idea
was very well received in the marketplace, demand grew rapidly, and by the end of 1996 the
company had sales of $0.8 million. By this time a variety of new and used products were sold
and the company received significant venture capital support.

In June 1996, Sanjay leased part of a warehouse in the outskirts of St. Louis to manage the
large amount of product being sold. Suppliers sent their product to the warehouse. Customer
orders were packed and shipped by UPS from there. As demand grew, SportStuff leased more
space within the warehouse. By 1999, SportStuff leased the entire warehouse and shipped to
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customers all over the United Sates. Management divided the United States into 6 customer
zones for planning purposes. Demand for each customer zone in 1999 was shown in Table 6-1.
Sanjay estimated that the next three years would see a growth rate of about 80 percent per year,
after which demand would level off’. Sanjay and his management team could see that they
needed more warehouse space to cope with the anticipated growth. One option was to lease
more warehouse space in St. Louis itself. Other options included leasing warehouses all over
the country. Leasing a warehouse involved fixed costs based on the size of the warehouse and
variable costs that varied with the quantity shipped through the warehouse. Four potential
locations for warehouses were identified in Denver, Seattle, Atlanta, and Philadelphia.
Warehouses leased could be either small (about 100,000 sq. ft.) or large (about 200,000 sq. ft.).
Small warehouses could handle a flow of up to 2 million units per year whereas large
warehouses could handle a flow of up to 4 million units per year. The current warehouse in St.
Louis was small. The fixed and variable costs of small and large warehouses in different

locations are shown in Table 6-2.

Table 6-1 Demand for each customer zone in 1999

Zone Demand in 1999 Zone Demand in 1999
Northwest 320,000 Lower Midwest 220,000
Southwest 200,000 Northeast 350,000

Upper Midwest 260,000 Southeast 175,000

Table 6-2 The fixed and variable costs of small and large warehouses

Small Warehouse Large Warehouse
Location Fixed cost Variable cost Fixed cost Variable cost
/($/year) /($/unit flow) /($/year) /($/unit flow)
Seattle 300,000 0.20 500,000 0.20
Denver 250,000 0.20 420,000 0.20
St. Louis 220,000 0.20 375,000 0.20
Atlanta 220,000 0.20 375,000 0.20
Philadelphia 240,000 0.20 400,000 0.20

Sanjay estimated that the inventory holding costs’ at a warehouse (excluding warehouse
expense) was about $600 *F, where F is the number of units flowing through the warehouse per
year. Thus, a warehouse handling 1,000,000 units per year incurred an inventory holding cost
of $600,000 in the course of the year. Inventory cost calculating formulas are shown in Table
6-3.
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Table 6-3 Inventory Cost calculating formulas

Range of F Inventory Cost
0-2 million $250,000 + 0.310F
2-4 million $530,000 + 0.170F
4-6 million $678,000 + 0.133F
Over 6 million $798,000 + 0.113F

SportStuff charged a flat fee of $3 per shipment sent to a customer. An average customer
order contained four units. SportStuff in turn contracted with UPS to handle all its outbound
shipments*. UPS charges were based on both the origin and the destination of the shipment and
are shown in Table 6-4. Management estimated that inbound transportation costs for shipments

from suppliers were likely to remain unchanged, no matter what the warehouse configuration

selected.
Table 6-4 UPS charges
Northwest Southwest Upper Midwest Lower Midwest Northeast Southeast

Seattle $2.00 $2.50 $3.50 $4.00 $5.00 $5.50
Denver $2.50 $2.50 $2.50 $3.00 $4.00 $4.50

St. Louis $3.50 $3.50 $2.50 $2.50 $3.00 $3.50
Atlanta $4.00 $4.00 $3.00 $2.50 $3.00 $2.50
Philadelphia $4.50 $5.00 $3.00 $3.50 $2.50 $4.00

New specialized terms

. venture capitalist XU B8 A S

. level off  ZEFFT-F2

. inventory holding cost {752 FFH A
. outbound shipment  #}MFiz i

S S

Case summary

SportStuff 2\ d] KR
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Questions for discussion

1. What is the cost SportStuff incurs if all warehouses leased are in St. Louis?

2. What supply chain network configuration do you recommend for SportStuff?

Hint for analysis and Reference answer

1. What is the cost SportStuff incurs if all warehouses leased are in St. Louis?

The warehousing cost is the function of inventory holding cost, warehouse leasing cost
and transportation cost. In 1999, the total cost SportStuff incurs if all warehouses leased are in
St. Louis is $2,418,375 (525+722.75+1,170.625).

2. What supply chain network configuration do you recommend for SportStuff?

In 2000, the total demand reached 27,450,000 (57,600, 360,000, 468,000, 396,000,
630,000, 315,000), the total cost SportStuff incurs if all warehouses leased are in St. Louis is
$4,022,125 (905,000+1,010,000+2,107,125). When total demand reached 4,941,000, leasing

102



Part Six Supply Chain Management

large warehouses in Denver and Atlanta is more cost-effective compared with leasing only in
St. Louis. When total demand reached 8,893,800, adding warehouses in Philadelphia and
Seattle is more reasonable. You need to determine the location and the size of and the number
of units flowing through the warehouse per year. Based upon the above information, you can

configure a specific supply chain network.
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Case 18

Birth of a Sweater

How does today’s global supply chain work? Take the seemingly simple task of creating a
linen sweater by Eileen Fisher, a Li & Fung customer. Eileen Fisher supplies the design, boxes
of labels and the address of a warehouse in Irvington, New York. Li & Fung chooses and hires
all the suppliers and sub-suppliers and arranges shipments from the raw materials stage to the
warchouse. “We stitch together supply chains,” says managing director William Fung, four
years younger than Victor.

Here’s one of them: Every two months a 150-ton shipment of high-quality flax leaves
France for the 40-day boat ride to Tianjin, a port on the eastern coast of China. The bales' are
loaded onto trucks for the 255-mile drive west to Shuozhou, a traditional coal-mining city of
1.3 million people that’s about 200 miles from Beijing. On downtown streets donkeys pull
wooden carts piled high with leeks until they (the donkeys, not the leeks) are stir-fried in a
favorite local dish.

Inside the gates of Shanxi Shuofang Flax Textile, a state-owned company, a dozen peasant
women wearing face masks sit in a warehouse amid mountains of French flax. They pick straw
and other impurities out of what looks and smells like hay in a barn. The cleaned flax is taken
to the building next door, where it is fed into a series of French-made machines that spin and
comb it into long strands that look like a teenager’s blond ponytail. The machines were shipped
to Shanxi Shuofang a decade ago after a French factory closed when it became cheaper to spin
yarn in China. This is the only factory in China with such sophisticated equipment, according to
the factory manager. The combed flax, soft as hair, is bleached, dried and fed into another set of
machines that spin the fiber into yarn and roll it onto spools. Working around the clock in three
shifts, the factory’s 750 workers spin the flax into 2,000 spools of yarn a day to earn their
$1.25-t0-$2 daily wage. Five women sit on the floor and pack each 10-inch spool® into plastic
bags, which are put on trucks and driven 1,116 miles south to Guangzhou. In a factory there the
yarn is dyed lime green, pink, white, coral or purple.

Fourteen hours after dyeing begins, the colorful yarn is put on another truck for the
two-hour drive to Everbright Knitting Factory in Dongguan, not far from Hong Kong. There’s a

basketball court in the factory courtyard there for future Yao Mings, workers’ dormitories have
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a complimentary’ cell phone charging station, and unskilled workers earn $4 a day—nearly
twice the region’s minimum wage—all in an effort to hold on to employees in southern China’s
export hothouse.

Colorful spools of yarn are taken from the loading dock* to the factory’s third floor, where
workers stand ready at 400 knitting machines. The yarn is woven into linen panels, which are
linked together with special sewing machines until a sweater takes shape. Each is pulled over a
torso-shaped fluorescent light and checked. Ninety-five percent pass inspection and are thrown
into 4-foot-tall washing machines, then into giant dryers. When they come out, the rough linen
feels soft. They are ironed, Eileen Fisher labels are hand-stitched to the sweaters, there’s
another quality check, and finally price tags’ with bar codes® are attached. The price is
$148—more than a month’s wages for the workers who stitched the sweaters together and four
months’ wages for those in the flax-combing factory. The goods are packed by hand into dear
bags, then placed into cardboard boxes’.

Those boxes are sent down the freight elevator® and put on trucks for the two-hour drive
across the Chinese border to a Hong Kong shipper’s warehouse. Ninety percent of Li & Fung’s
clothing shipments go by boat, but more expensive clothing or brands that aim at the most
fickle fashion set are shipped by air freight’. At the Trans Global Logistics warehouse in Hong
Kong the sweater boxes are counted, weighed, measured and slapped with a bar-coded
sticker'” that contains shipping details. Then it’s into 5-foot-high metal airport cargo containers
and onto yet another truck for the half-hour drive to the Hong Kong-airport’s cargo loading
facility. Seven minutes after the truck drives through the airport’s guarded gate, the Eileen
Fisher goods glide down a giant conveyor belt'' to an oversize X-ray machine. One recent
shipment headed for John F. Kennedy Airport via Seoul on Asiana Airlines, the Korean carrier
with the lowest air freight rate that week for 800 pounds of brightly colored sweaters.

One boat, three factories, five trucks and two airplanes later, the French flax had journeyed
nearly around the world, reincarnated as a designer sweater ready for Christmas shoppers in
Manhattan’s stylish Soho neighborhood.

In the mid-1990s Li & Fung acquired the Eileen Fisher account when it bought a company
called Dodwell and set about deepening the relationship. Dodwell simply found a factory to
produce what the firm told it to. The Fung brothers went deeper, including offering sources for
yarn and other materials. “She does very nice, elegant styles, and the fabrics are key,” William
says. If styles change and Eileen Fisher needs fabrics with crinkles, Li & Fung can source from

its Indian suppliers.
Questions for discussion
1. How is Li Fung’s apparel supply chain stitched together? Can you map out its supply chain?
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2. How does Li Fung create value both for the client and for itself?

New specialized terms

.bale 1,

. spool  ZRH

. complimentary % % 1]

. loading dock #£Tt H &

. price tag T I HREE

. bar code ZkTEMY

. cardboard box  4LAH

. freight elevator 212 HL
. air freight i 2518 %

10. bar-coded sticker 25 bR
11. conveyor belt &1k iy
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Case summary
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Hint for analysis and Reference answer

1. How is Li Fung’s apparel supply chain stitched together? Can you map out its supply
chain?

In the apparel supply chain, Li Fung acts as the core enterprise. In the downstream, there
are clients that outsource their production and distribution to Li Fung. In the upstream, there are
many raw materials suppliers, production factories around the world ready for cooperation with
Li Fung, and many logistics service providers offer their service to Li Fung.

The network chain structure should be mapped with Li Fung as the core, with upper
stream suppliers and down stream clients.

2. How does Li Fung create value both for the client and for itself?

Li Fung is the first company to propose “soft three dollars” idea, that is, to reduce logistics
cost by optimizing the logistics network. By owning almost every process of production and
distribution, and making use of its worldwide resources, Li Fung helps the client to concentrate
on processes that the client is good at, like branding and marketing. Meanwhile, Li Fung
improves its importance as a global supply chain management company, as well as creates

profits.
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Case 19

Dell Computers: using the supply
chain to compete

The personal computer sector was still in its infancy when, in 1983, medical student
Michael Dell began buying up remainder stocks of outdated IBM PCs from local retailers,
upgrading them in his college dorm, and then selling them on at bargain prices to eager
consumers. Dell abandoned his studies soon afterwards to concentrate on his growing computer
business. By 1985 his company, Dell Computers, had switched from upgrading old IBMs to
building its own machines, but Dell was different from other computer manufacturers of its day.
The machines themselves were technologically unremarkable, but it was the way in which they
were sold-directly to the customer—that gave Dell a unique advantage over established,
product-focused, PC makers.

While the industry leaders vied amongst themselves to introduce PCs with ever more
impressive technology, little consideration was given to the mundane business of supply chain
management. The computers they produced were invariably made-to-forecast' and because of
the way they were sold—through shops, resellers, and systems integrators—were then destined
to languish for an average of two months in warehouses or on shop shelves before being
purchased by the customer. Meanwhile Dell remained focused on the end user, thus avoiding
the inherent double jeopardy created by the dynamics and economics of the industry. Firstly,
around 80 percent of the costs of manufacturing a PC are component costs, and component
costs have been falling since the industry’s inception, particularly the all-important processors
that continue to fall in price by an average of 30 percent per year. The longer these components
wait to be sole, the worse value they become. Secondly, there is the risk that a step-change in
technology may make millions of pounds’ worth of finished PCs obsolete overnight, forcing
manufacturers to either compensate resellers for unloading stocks at a loss, or incur the costs of
shipping them to developing countries where they can be sold off cheaply.

By selling directly to the customer, Dell was able to configure and assemble every PC to
order, thus avoiding the risks associated with carrying finished inventory, which in turn enabled
it to maintain its cost advantage over its conventional rivals. Dell’s low-priced machines with

their bespoke configuration became an attractive alternative for those customers who were
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confident enough to buy direct.

For many years, received wisdom in the industry considered Dell’s position to be nothing
more than that of a successful niche player®. It was widely believed that the majority of
business-to-business customers and indeed consumers buying PCs for the home, would always
prefer to purchase their equipment through traditional channels, where help would be at hand
should something go wrong and consumers could see and touch the products before purchase.
In a bid to break out of its perceived niche, Dell embarked on a brief flirtation with
conventional retail distribution channels. The move was a mistake. Retail sales plummeted as
soon as Dell offered a new PC through its direct channels. Dell was obliged to compensate the
retailers for their losses. As a result, the company posted its first ever loss ($36m) in 1993. The
ill-judged foray was a salutary lesson in the perils of attempting to operate through conflicting
distribution channels and a vindication of its original low-cost direct sales strategy.

Dell pulled out of the retail market in 1994 and retrenched with a vengeance, rebounding
immediately with profits of $149m. From this point on Dell concentrated on finding ways to
leverage the strengths of its original direct sales strategy, concentrating on minimizing
inventory and increasing return on capital employed. Leanness, flexibility and above all time
compression were the keys. Over the next three years Dell’s operations were closely reexamined
to squeeze every possible moment of non-value adding time* out of its procurement and
assembly processes. By 1997, Dell was not only a model of JIT manufacturing, but had applied
its own exacting time standards to the rest of its supply chain. It had specified that the majority
of components have to be warehoused within 15 minutes of Dell’s three factories (in Austin,
Texas; Limerick, Ireland; Penang, Malaysia), and many components are not ordered from a
supplier before Dell receives a customer order. To achieve such levels of co-operation and
integration, Dell has reduced its number of suppliers from 204 companies in 1992 to just 47. At
the same time, it has preferred to source from suppliers close to their plants rather than from
more distant offshore suppliers, even though the local manufacturing costs may be higher.

For Dell’s Limerick plant, at least 40 percent of components are produced and supplied on
a JIT basis, a further 45 percent of components are held in supplier hubs, located close to Dell’s
factory, the suppliers restock their own warehouses and manage their own inventories, delivering
to the factories on a consignment stock basis. Bulky finished subassemblies, such as monitors
and speakers are treated differently. Instead of shipping them to Dell’s factories, they are sent
directly to the customer from the suppliers’ hub (located close to the market rather than close to
Dell’s factory), saving Dell approximately $30 per item in freight costs. Dell is billed for the
components only when they leave the suppliers’ warehouse in response to a customer order, so
that the components themselves are likely to spend only half a day as Dell’s own inventory. The

supplier receives payment approximately 45 days later.
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Where the suppliers of essential components (such as disk drives) cannot be assembled as
quickly as the computers can be bolted together, Dell is pressing the suppliers to shorten their
own lead times, but in the meantime, their components must be built to forecast. Fortunately,
demand for components is much more predictable than demand for finished goods, though
shortages of some critical components (most noticeably microprocessors) continue to be a
problem across the industry. Here again, the direct sales method places Dell at an advantage
over those makers who use traditional routes to market. Because Dell communicates directly
with its customers, it is able to shape demand through its telephone sales by steering customers
towards configurations using readily available components.

Meanwhile Dell has forged ahead with Internet sales as an even more cost-effective
version of its direct-sales approach. Dell is not the first or the only PC retailer to venture into
cyberspace, though by 1997 it was certainly the most successful, mainly because no other
manufacturer was better placed to make such a move. Within six months of opening for
business through its Website, Dell was clocking up Internet sales of $1m per day, with sales
through the channel growing by 20 percent per month. Far from remaining a small niche option,
direct buyers now account for a third of all PC sales in the US, up from only 15 percent in
1991. Internet sales have been slower to take-off in Europe and Asia, but they are rising and are
set to climb higher in these increasingly computer literate societies.

To place an order, customers simply dial into the Website and follow the on-screen
instructions. The software allows them to monitor on-screen the price impact of each option as
they configure their PC, then tap in their credit card or account payment details, before finally
placing the order at the click of a mouse. The customer receives confirmation of the order
within five minutes of its placement, not more than 36 hours later their bespoke PCs are
trundling off the production lines and onto the delivery trucks. Most of this time is spent not
assembling the machines, but testing the machines and loading software. Dell can expect to see
payment for most sales within 24 hours of order placement, while rivals such as PC market
leader, Compaq, must wait around 35 days for payment through primary dealers. Even other
direct sellers are apt to take over a fortnight to convert an order in cash.

By the end of 1997, Dell was growing at a rate that was more than three times the industry
average and had become the world’s second biggest PC maker (by unit sales). Third quarter
revenues were up 58 percent to $3,188 m. Finished goods inventory and work in progress’
stood at a combined figure of just $57 m, with a further $244 m in raw material and other items,
giving a total inventory of around 11 days of sales. Dell’s growth and return on investment are
the envy of the industry and have been reflected in the staggering rise of Dell’s stock price.
Other established industry players have tried to emulate Dell’s direct sales formula, but have

retreated after running into the same channel conflicts as Dell had encountered in 1993 with it’s
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foray into retail sales. In the meantime, Dell is moving on to its next big growth opportunity the
network server business where through its partnership with network equipment manufacturer
3Com Corp, it hopes to apply its PC and time-saving know-how to reduce the lengthy period
needed to test the compatibility of each newly launched computer or networking device. By
supplying 3Com with new computers as soon as they are introduced, the partners hope to slash
the existing 60-90 days testing period for new equipment to just two weeks. Acting together to
bring new solutions to the market more quickly, the partners were set to outpace their rivals and

make a lasting impression on the network server business.

Questions for discussion

1. What is Dell’s supply chain strategy? How Dell operate its logistics network?

2. How much benefit did Dell gain from its supply chain operation? Briefly describe the
performance of Dell’s supply chain, for example in inventory, lead time.

3. In your opinion, what can Chinese companies learn from Dell’s success in logistics and

supply chain operation?
New specialized terms
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Case summary
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Hint for analysis and Reference answer

1. What is Dell’s supply chain strategy? How does Dell operate its logistics network?

Over 40 percent of Dell’s components are produced and supplied on a JIT basis, a further
45 percent of components are held in supplier hubs, located close to Dell’s factory. The
suppliers restock their own warehouses and manage their own inventories, delivering to the
factories on a consignment stock basis, such as monitors and speakers are treated differently.
Instead of shipping bulky finished subassemblies to Dell’s factories, they are sent directly to the
customer from the suppliers’ logistics center (located close to the market), saving Dell much
time and freight costs.

2. How much benefit did Dell gain from its supply chain operation? Briefly describe
the performance of Dell’s supply chain, for example in inventory, lead time.

Dell has forged ahead with Internet sales as an even more cost-effective version of its
direct-sales approach. Within six months of opening for business through its Website, Dell was
clocking up Internet sales of $1m per day, with sales through the channel growing by 20 percent
per month.

By 1997, Dell was not only a model of JIT manufacturing, but had applied its own
exacting time standards to the rest of its supply chain. It had specified that the majority of
components have to be warehoused within 15 minutes of Dell’s three factories, and many

components are not ordered from a supplier before Dell receives a customer order. To achieve
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such levels of co-operation and integration, Dell has reduced its number of suppliers from 204
companies in 1992 to just 47. At the same time, it has preferred to source from suppliers close
to their plants rather than from more distant oversea suppliers.

3. In your opinion, what can Chinese companies learn from Dell’s success in logistics
and supply chain operation?

Chinese companies should focus on minimizing inventory, increasing return on capital,
improving the flexibility of their supply chain through cooperating with their upstream and
downstream partners and effective information sharing with end users, implementing JIT
manufacturing and trying to squeeze every possible moment of non-value adding time out of

their procurement and assembly processes.
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