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REFINING AND EXTENDING THE BUSINESS MODEL
WITH INFORMATION TECHNOLOGY:
DELL COMPUTER CORPORATION

"It isn't so much that we have a new economy, as we have a new under standing of the
importance of technology in the economy.” Paul Roemer, quoted in the Wall Street
Journal, May, 1999.

“ Dell Computer Corporation is perhaps the purest example of the efficiencies made
possible by information technology.” New York Times, January 2, 1997.

I ntroduction®

The exceptionad performance of Dell Computer in recent yearsillustrates an
innovative response to a fundamental competitive factor in the persona computer
industry—the value of time. Product life cydesin the PC industry have shrunk from
about 22 monthsin 1988 to six months in 1997, and the price/performance of key
components has continued to double every 18 months or less. Asaresult, excess
inventory depreciates rapidly. In addition getting new, quality products to market on
timeiscritical to maintaining competitivenessin an industry where customers are willing
to pay a premium for the latest technologies and reward quality by repeated purchases.

DI’ s grategies of direct sales and build-to-order production have proven
successful in minimizing inventory and bringing new products to market quickly,
enabling it to increase market share and achieve high returns on investment in ahighly
competitive industry. Theimpact of Dell’s success on the indudtry is seen in the efforts
of other leading PC makers and distributors to develop their own direct sdes and/or
bild-to-order capabilities

The Dl caseillugtrates how one business modd may have inherent advantages

under particular market conditions, but it dso shows the importance of execution in
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exploiting those advantages. In particular, Ddl’ s use of information technology has been
vitdl to executing both ements of its business mode—adirect sdes and build-to-order—
and provides vauadleindghtsinto how IT can be goplied to achieve speed and flexibility
in an indugtry in which timeis critical. The importance of IT in time-dependent

industries has been confirmed by Mendeson and Pillai (1999), who surveyed 67 business
units and found a strong correlation between an industry’ s “ clockspeed” and theuse of IT
to enhance internal and externa communications.

Many of the ingghts gained from this case can be gpplied more generdly to other
time- dependent industries, such as fashion clothing, publishing, trangportation, food
service, flowers, and many segments of the dectronics and communications industry. As
more products incorporate digital technology, and more commerce is conducted
dectronicdly, it islikdy that more industries and markets will be characterized by the
kind of time-based competition that marks the PC industry (Curry and Kenney, 1999).
This suggedts that the findings from the Déll case will have implications for agrowing
number of companies and industries in the future
Time-based Competition in the PC Industry

The PC industry is driven by rapid technologica improvements in components,
particularly microprocessors, other semiconductors, and storage devices. The improved
performance of hardware has been matched historically by increased complexity of
software, creating demand for the latest hardware. This meansthat timeisacritica
competitive factor in the indugtry intwo ways. firgt, excess inventory loses vaue (at an
estimated 10% per month®) and costs money; second, products incorporating the most

advanced technologies are in high demand and carry a price premium. Asaresult,
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companies that minimize inventory and bring new products to market faster can reduce
costs, increase market share and maintain higher margins (Curry and Kenney, 1999).

Two factors comeinto play in determining the ability of PC companies to manage
inventory and introduce new products. Thefirg isthe standardized, modular nature of
the PC. PCsare built from standard components, using common architecturd interfaces
determined largdly by Intel, Microsoft and earlier, IBM. PC makers aso can outsource
much of their production and purchase components from awell-established production
network of contract manufacturers and components suppliers (Dedrick and Kraemer,
1998; Langlois, 1992). This makesit quite easy for PC companies to introduce new PCs
with the most advanced technologies. By the 1990s, PC makers could no longer gain
much of an edge by virtue of design and manufacturing, as everyone had access to the
same technica information and supply base. The difference among PC companies was
determined increasingly by the second factor—the structure of distribution.

The traditiona digtribution system of the PC industry is an indirect mode often
referred to as “the channd” (Figure 1). The PC maker sdllsits products to distributors,
who buy products from many manufacturers and then sdll them to avariety of retallers,
resdllers, system integrators and others, who sdll products and servicesto the find
cusomer. Thisdidribution sysem was an effective means for digtributing high volumes
of PCswith avariety of configurations to reach abroad customer base.

However, it had inherent wesknesses that |eft it vulnerable in atime-based
competitive environment. Firgt wasiits reliance on market forecasting to drive
production. Even the most successful PC makers, such asIBM, Apple and Compaq,

were chronically bedeviled by ther inability to accurately forecast demand in a market
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driven by ever shorter product cycles. They were either caught with short supplies of hot
products, causing them to lose sales to comptitors, or stuck with excessinventories of
dow sdlers, which clogged the ditribution channels and often hed to be sold at alossto
move them out. Even with the best forecadting, the indirect model was plagued by the
need to hold inventory at each step in the channd in order to fill orders. Inthe early
1990s, it was common for PC makers to have up to 90 days of inventory on hand and in
the channd.

The high inventory costs and lack of responsiveness of the indirect channd meant
that there was an opportunity for someone who could find away to circumvent the
channd. The company that seized this opportunity was Dell, which pioneered anew
business modd based on sdling PCs directly to the fina customer, and only building the
PC when an order was received (Figure 2). Sdlling direct removestwo linksin the
supply chain where inventory could build up and dso enables Dell to know itsfind
customers, provide better service to them, and promote repesat or expanded sales to them.
Build-to-order production alows Déll to introduce new technologies as soon as
customers want them and makes it possible to adjust production to demand very quickly.
It aso means that Dell does not purchase components and assemble PCs until it has
received payment from the customer, giving the company a negative cash converson

cycleinwhich it receives payment from customers before it must pay suppliers.

Figure 1. Indirect Digribution Channe of the PC Industry

, . Retailers Final
Suppliers (| PCmaker | Distributors [ Recajjers [ Customer

Integrators
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Figure 2. Ddl’sDirect Distribution Channel

Final
Suppliers  |—p Dell p{ Customer

Already asgnificant channd in the early eghties, the direct channd increased
from 25 percent in 1984 to 35 percent of the PC market in 1998.” The use of the Internet
asadirect sdes channd islikely to mean continued growth in direct sales as a share of
the PC market, as direct sdlers can reach additiond potential customers at alow margind
cost.

Ddl Computer: Background and History

Michad Ddl founded Dell in 1984 while he was till a college sudent at the
Universty of Texasin Augin. From the beginning, Dell sold directly to thefind
customer and built PCsto users specifications. This basic business modd has not
changed over the years, dthough it has been modified and refined as the company has
grown.

Del gtarted with telephone saes of upgraded IBM compatible PCs, then shifted to
assembling and marketing its own brand of PCsin 1985. It provided customers with a 24-hour
hotline for complaints and guaranteed 24- to 48-hour shipment of replacement parts.  Asits
customer base grew, Ddll dso implemented a direct toll-free technical support line. 1n 1990,
Ddl shifted course when it began sdlling through retail outlets such as CompUSA, Circuit City
and Price Club. Revenues grew rapidly, but problems arose in managing what had become a
billion dollar company, and Dell experienced itsfirst quarterly lossin 1993 (Dell, 1999).

In 1994, Dell concluded that even though it was successful sdlling through retall

channds, it was not making money doing so. Dell decided to withdraw from the retail market



Dell final version 5-99.doc 7

and return to itsroots as a direct seller, amove that not only helped the company’ s profitability
but also enabled it to put dl of its effortsinto executing the direct modd. Dell dso broughtina
new chief operating officer, Mort Topfer from Motorola. Topfer led Ddll’ s effortsto refineits

internal operations and tighten its integration with suppliers and business partners.

Dél has focused on improving service and support to its large business customers by
ingalling custom software, keegping track of customers PC inventory, dlowing individua
business users to order PCs direct rather than having to go through a centra purchasing office,
leasing computers, and dlowing dectronic payment viathe Internet. As put by Michad Dell,

“We are becoming the PC outsourcing company, not just the PC supplier.”®

The company aso
revamped its design, manufacturing, procurement and logistics processes to reduce costs and
speed up the entire supply chain. Findly, it expanded its markets internationdly and developed
successful notebook and server product lines.

The result has been an extraordinary run of growth in revenues, profits and market vaue
for the company. Sales reached $18.2 billion in1998, with profits of $1.46 hillion, and Dell’s
share of the worldwide PC market grew from 3% in 1995 to 9.2% in the first quarter of 1999.
Ddl’s stock price grew by over 40 times from 1994 to 1999, and the company’ s market
capitalization topped $100 billion.

Ddl’ s success has garnered the admiration of Wall Street and made it afavorite subject
of the business press, which has offered a variety of explanations for that success. Michad Déll
himself has weighed in with 21999 book titled Direct from Dell: Strategies that Revol utionized
an Industry. Most of these explanations have focused on the advantages of Dell’ s business

model, yet the andysesfail to explain how Ddll executes that modd and particularly how it uses

information technology as a key competitive tool to do so. The remainder of this paper usesa
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case study approach to look more closely at what exactly condtitutes the Dell modd, how the
company continues to improve its operations, and how it uses I T to refine and extend the direct
modd.

The case Sudy utilized literature review, buttressed by interviews with key Dell
executives, interviews with selected Dell customers and suppliers, and plant vigits. Such
an gpproach runs the risk of being caught up in the optimigtic views of the business press
and Déll itsdlf (or himsdf), but we sought to maintain healthy skepticism about what we
heard and read. Some of the datain the case rely directly on Ddll as a source, and we
made every effort to check and confirm with other sources. Other data come from
anadyses of the PC industry and of Déell's strategy and performance by IDC, McKinsey,
Dataquest, Forrester Research, and Hoovers Company Profiles, or public documents
such as annual reports and audited 10-K reportsfiled by Dell. Descriptionsof Del’sIT
practices and organization were provided by Dell IT executives (current and former).
Findly, because Ddll is sometimes a source for independent news stories, we evauated
al goriesin terms of what we knew from industry studies, our interviews and our
persona knowledge of the PC industry--having studied the indugtry in the U.S. and the
Asa-Pacific region for the last eight years (Dedrick and Kraemer, 1998).

It isdifficult to atribute specific performance results to pecific I T initiativesin
any company, and this case is no exception. We have reported as accurately and
objectively as possible how Dell uses T, what benefits it reports, and what problemsiit
has experienced. We dso acknowledge that it is difficult to isolate the specific effects of

IT from Dell's business modd or its execution. However, we have tried to develop
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concrete examples that show logicd linkages with I T that permit attributing some results
tolIT.
Dell’s Business M odel

Other than its unsuccessful venture into the retall channd, Ddll has stayed faithful
toitsorigina business modd, which combines direct sales and build-to-order production.
Thisbusness moded is smple in concept, but is quite complex in execution. While other
PC makers rely on resdlers, retailers and other agentsto carry much of the burden of
marketing and sales, Ddll has to reach out to customers largdly through its own efforts.
And while other PC makers can run high volume assembly lines to achieve economies of
scae, Del mugt fill each order to meet customer specifications, a process that puts heavy
demands on shop floor employees, suppliers, logigtica systems, and information systems.
It has taken Ddll fifteen years to achieve its present skill in making the direct model
work, apoint driven home by Michadl Dell himsdf and by the difficulties other firms
have had in trying to imitate parts of the modd. A closer look at the direct sdes and
build-to-order processes helpsillustrate how Dell makes them work individualy and in
concert with each other.
Direct sales

The direct sdles approach is built on two key dements: direct customer
relationships, and products and services targeted at distinct customer segments. Direct
sdes meansthat Dell must reach out to potentia customers, either through its own sales
force or through advertisng and other marketing efforts. Dell does sdll through resdllers
and integratorsin some cases, epecialy outside the U.S,, but for the most part it does not

use the services of the channdl, nor does it support the profit margins of the channd.
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Direct customer relationships

Ddl's use of the direct gpproach reportedly provides it with nearly asix percent
cost advantage compared to indirect sellers® It dso provides Dell with detailed
knowledge aboutt its customers.*® Vendors that sell through resellers and retailers often
don’'t know who their find customers are, so they must rely on secondary market
research to identify their own customer base. The direct gpproach aso dlows Déell to
identify customer trends early 0 it can respond with the desired products before its
competitors.t?

The direct approach alows Ddl to build ardationship, which makes it quick and
essy for customersto do busnesswith Ddll. IT gtaff at Boeing report that Dell has
adapted its I T systems, user interfaces and procurement processes to Boeing's, making it
easy and familiar for Boeing employeesto buy Dell computers. Dell uses EDI for
processing orders directly into its order management system because Boeing is required
to operate that way (rather than using the Internet) as afedera government/DOD
contractor, and because Boeing staff are familiar with EDI. Ddll dso has incorporated its
product information into Boeing's in-house procurement catalog, again adjusting to
Boeing'sway of doing busness. Asaresult, Ddl is able to capture new and replacement
PC business because it is easy and familiar to do business with Dell, and contracting with
another vendor would involve switching codts.

The drawback of direct salesis that Dell lacks the extensive reach of the channe,
which has thousands of large and smdll firms providing sdes, marketing, service and
support to customers of dl szesin dl markets. To overcome this problem, Dell has

segmented the market by sze and focused much of its own marketing efforts on large
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customers who could be reached directly by Dell’ s salesforce. Only after establishing a
strong brand name with larger customers and devel oping the online infrastructure to
reach new customers a alow margina cost has Ddll serioudy targeted the widdy
diffused small business and consumer markets. Dell adso sdlsto resdlers and integrators
in some cases and works with distributors to offer nonDell products such as software and
peripheras. For example, Ddl isreported to be the second largest resdller of Hewlett-
Packard printers.*? Thisflexibility helps Dell expand its marketing reach while
maintaining its direct sdes srategy for the bulk of its busness.

Customer Segmentation for Salesand Service

Dell segmentsits customers into Relationship, Transaction and
Public/International customers®® Dél's ssgmentation of customers helpsit respond to
changesin demand among different customers, to develop new customer segments, and
to "grow" the most profitable segments.

Relationship customers are Fortune 1000 companies that purchase at least $1
million annualy. They currently number about fifty companies, incdluding Boeing,
Exxon, Ford, Goldman Sachs, MCI, Microsoft, Mohil, Oracle, Procter & Gamble, Sears,
Shdl Qil, Toyotaand Wa-Mart. Relationship customers accounted for 70% of Dell’s
sdesin 1997, up from 59% in 1992, reflecting Ddll’ s emphasis on growing its business
with large profitable clients (Table 1). Dell concentratesiits resources on these
customers, offering highly customized services to gain and keep their business.

Rdationship customers are serviced by field-based sales representativesin
customer sites and an equal number of tel ephone service representatives dedicated to

these accounts. Each sales representative is dedicated to a single customer (or aregion in
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some ingtances), and is respongible for understanding their IT environment and service
needs. For instance, about 30 people take care of Boeing's 140,000 Dell PCs and operate
like its PC department--forecasting future PC purchases, managing the current inventory
and securing needed service and support.1*  Each sdles representative at the customer site
is paired with an “indgde representative’ a Ddll who is responsible for order processing.

Transaction customers, which represent 30 percent of U.S. sdes, are comprised of
smdl and medium-sized enterprises (about 20 percent), and home office customers and
consumers (about 10 percent). Transaction customers are served by severad thousand
ingde sdes repswho can cal up historica saes records to assist the customersin
choosing systems that match their prior purchase pattern.

Internationa markets are served by a combination of stand-aone subsidiaries and
digribution agreements tailored to loca business and government environments. A more
flexible approach is needed because the notion of buying direct from the manufacturer is
anew concept in many international markets. Also, the infrastructure to support the
direct modd islacking. However, Ddl has chosen to enter both China and Brazil with
direct sdes, feding that these large emerging markets will support the direct modd.

By sdling direct, incorporating the right technology as it becomes available, and
timing the changeover wdl, Dell can take advantage of higher profit margins on new
technology while dso taking advantage of faling prices on components.

Tablel. Dell’'sGlobal Sales Characteristics

1992 1993 1996 1997

1998

Net Sales ($M)
(global)

$2,014

$3475

$7,759

$12,327

$18,243

By market
segments (U.S.
market only)

Relationship 59%
Transaction 41%

Relationship 64%
Transaction 36%

Relationship 70%
Transaction 30%

By channels
(global)

Direct
Indirect

85%
15%
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By markets us. 73% us. 71% Americas 66% Americas 69% Americas 68%
(global) Europe 27% Europe  27% Europe  28% Europe  24% Europe 26%
Asia 0% Asa 2% Asia-Pacific 6% Asia-Pacific 7% Asia-Pacific 6%

Source: Interviews at Dell Computer Corporation; and Das Narayandas and V. Kasturi Rangan, “Dell

Computer Corporation,” Harvard Business School Case No. 9-596-058. Boston, MA: Harvard Business
School Publishing, 1995, Rev. March 11, 1996; Table 4.

Dell Annual Report, Fiscal Y ear Ending January, 1999.
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Build-to-Order Production
Ddl’ s production system agpplies principles of lean manufacturing and just-in-

time (JT) production that were first employed by Japanese manufacturers such as
Toyota, and have been gpplied extensively inthe U.S. PC industry. These principlesam
to minimize parts inventories by requiring suppliersto restock parts only asthey are
needed, and often to maintain ownership of parts until they are used. In effect, the PC
company is pushing the upstream inventory problem onto the suppliers, a practice thet is

vidble at least for larger vendors who have the clout to make such demands.™®

Ddl’s build-to-order strategy goes even further than lean production, however, in
order to achieve mass customization of products. Build-to-order requires Dell and its
suppliers to have available specific components as they are needed to fill an incoming
order. For instance, while Compag or IBM might order hard drives in batches of
different models for different production runs, Dell must have on hand enough of each
drive modd to quickly fill orders of varying and unpredictable Szes. Thisrequiresvery
close coordination between Ddll’ s sdles and manufacturing arms and between Ddll and its
suppliers. It achieves this by refining its business processes, developing close
relationships with alimited number of suppliers, and by usng IT to facilitate

communication within and outsde the company.

Dél has continualy worked to improve the speed and flexibility of its production
sysem. The build-to-order production system isthe focd point of Dell’s busness
operations, the common contact point for sales, procurement, logistics, manufacturing

and ddlivery.
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The processisillugtrated by what happens when customers place an order viathe
Internet. They are aided by configuration management software that enables them to
choose from amenu of hardware and software options. The configurator ensures the
items chosen are compatible with the rest of the system and prices the system, permitting
the customer to iterate through various choices. They also can cal Customer Service,
which can link directly into Ddl'sinventory to determine whether the required
components are available. If not, a sales representative can push available inventory at a
lower price, promote newer components at a higher price, or provide them at the same
pricein order to closethe sde. Also, suppliers will be notified to restock those

components.

After Dell receives an order, the configuration details are sent to the
manufacturing floor. Assembly startsin “kitting” with a chasss and a spec sheet (bill of
materids, specid ingructions, and software to be loaded) for the order that travels with
the chassis throughout the process. The spec sheet is printed from a computer file that is
updated with information about the specific componentsinstalled and the employees
doing assembly for each machine at each step in the process. This enables quick
identification of the relevant components, suppliers or employees when problems develop
in assembly or later in system use by the customer. In kitting, parts such as cables,
connectors, motherboard, and memory are pulled from inventory to go with the chassis as
it moves down theline. In*“build and test,” other components such as hard drive, floppy

drive, CD-ROM or DVD areinsarted.

After dl the hardware has been ingaled, the system is sent to software downloading

where the operating system, applications, diagnostics and even customer software are loaded
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onto the hard drive. After the software is loaded, the system is powered and tested, after which
itissent to “boxing.” Here the completed system in placed in abox, the keyboard, mouse,
externa cables, manuas, and warrantees are loaded, the shipping label is placed on the box, and
the box is shipped. An eectronic message is sent to an outside, independent producer of the
monitor for the system to ensure that the monitor is delivered to the customer at the sametime
asthe sysem. Once the system is shipped, customers can log into Dell's web site and track their
orders through Federal Express.

To sum up, direct sdes diminates inventory in the channd, provides Dell with
information on and access to the final customer, and alows Ddll to offer other servicesto the
customer. Build-to-order dlows Dél to offer the latest technologies which carry ahigher
margin, dlowsit to customize its products to user specifications, and meansthat Dell doesn't
lay out cash for parts until it receives payment for the PC. Together, direct sales and build-to-
order help create a strong relationship between Ddl and its customers, as both require direct
interaction and dlow Dell to gather information on its customers needs.

Refining the Model: Business Process | mprovement

Del continudly refines the direct mode through business process redesign and

continuous process improvement. It also makes extensive use of IT to support

information linkages and enable process improvement throughout the vaue chain.

Procurement, L ogisticsand Inventory

The build-to-order process drives Dell’s supply chain.  The flow of orders and
production determines how many of each part and component are needed and suppliers
must plan and adjust their own manufacturing, procurement and logistics accordingly.

Ddl’ s supply chain reaches around the world, and especidly across the Pacific, where it
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reportedly purchased $1.6 billion in systems, parts and components from Taiwanese
companies aonein 1998.1% Managing such afar-flung supply chain to meet the
requirements of build-to-order iscritical to Dell’ s success, and requires close
coordination and information sharing with suppliers.

Dél has streamlined both procurement and inventory by redesigning its
computers so that different models utilize as many of the same components as possible.’
This reduces the number of inventory parts and the complexity of managing their
procurement. Between 1992 and 1997, Dell reduced its 200 plus suppliers by 75 percent.
Fifteen of these are "key" suppliers who provide about 85 percent of Dell's materids.
Del works with these suppliersin multiyear planning and negotiating, thereby reducing
the complexity of managing its supply chain.

Dél has tough standards for its suppliers--quality must be world classor a
supplier is dropped, the bulk of components must be warehoused within 15 minutes of
Dell factories,*® and suppliers must ensure two hours of inventory in the plant at &l times.
These requirements reduce inventory costs for Dell and support its just-in-time
production processes. Through these partnerships and others with transportation
companies, Dl has achieved virtud integration of its operations from inbound logigtics
to production to outbound logistics and transportation.

Product Design and Process Engineering

Dell spends about $250 million annualy on whet it callsR&D.'° Theamisto
evauate new technologies to determine whether, when and how to incorporate them in
new products; improve product quaity and rdliability from components through finished

product; reduce cost throughout the vaue chain; and improve the speed of assembly,
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repair and sarvicing. Someillugtrations of Dell’s R& D output include the following

product and process improvements.

. Redesigned PCs to reduce the total number of screwsto 5 for the entire system.
" Shortened cables to create more room in the chassis for ease of assembly,

expangon, and replacement.

" Reduced software download time 75 percent by using fiber optics.

. Reduced number of machine touches by over half through process redesign.

. Added software to Microsoft Windows 98 to test al hardware indalationsin the
factory, reducing customers  setup time from 45 minutes to two or three
minutes*

The ongoing improvements in design and production processes have helped Dell
cut the estimated production cycle time for a desktop computer — from beginning of the
build process to placement on a delivery truck--to seven hours?! At the newest Austin
plant, named Metric 12, a PC can sometimes be built, software ingalled and tested, and
everything packed in a box for shipping within five hours®?

Sales and Service

The customization that occursin production is carried over to sales and service.
For ingtance, Dell ingtdls custom software on the machines that it builds for corporate
cusomers. It dso maintains an inventory of its customers computers and has a sdes and
engineering staff dedicated to servicing key corporate customers?® It seeks to lower the
total cost of ownership for its corporate customers by helping them manage their PC
inventories and offering technol ogies that reduce the cost of hardware and software

maintenance in networks?*

18
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Dél provides atoll-free technica support line, 30-day money back guarantee, and
next day, on-site service (free for first year of ownership).?® Dell avoids having to staff a
large service and support organization by working with service partners such as Wang,
Unisys, NCR and BancTec. It has managed its service operations so well that in the 1997
PC World Reliability and Service Survey, Dell was ranked as Best Overdl in rdiability

and service?®

These foregoing process improvements in logigtics, procurement, inventory, product
design, production processes, sales and service are keys to Dell’ s success in the PC market.
Another is Ddl's use of information and technology to support these improvements and to
enable new business processes such as Internet sdles and service. The result is refinement and
extenson of the business modd with IT.

Dell’s Use of Information And Technology

The direct modd is smplein concept, but involves grest complexity and
precison in actud execution. Thus, Ddl’s management and I'T people bdieve they have
to help refine and extend-- not redefine--the business moded!.

Refining the Business M odel

Ddl usesinformation to drive operating practices, al the way from customers and
far-flung suppliers to shop floor and outbound distribution.?” It has devel oped
performance metrics to anayze production operations, balance inventory between
suppliers and customers, manage cash collection, and to monitor profitability, market
share and return on invested capita. Dell dso continualy monitors margins, average
sling price and sdlling overhead by customer segment, product and country. Table 2

outlines how Ddl uses IT to refineits busness modd.
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Table 2. Refinement of the Dell M odd

Business Information Links IT Applications Perfor mance Effects
Strategy
Direct sales Customer orders transmitted | Call center automation, Accurate forecasting of

Build to order

Direct
distribution

directly to Dell where
program does second check
for technical & financial
feasibility.

Order information travels
with product through the
build process, enabling
inventory control, meeting
special customer
requirements, custom
download of software, etc.

Information sharing notifies
suppliers to ship monitorsto
arrive with PC

Aggregation of information
regarding orders, inventory
turnover, production
throughput, supplier quality,
on-time distribution.

Premier Pages, Dell On-Line,
Dell Product Services (DPS)

Dell Order Management
System (DOMS), Email,
Lotus Notes

Dell Logistics System, Lotus
Notes, Email

Information to Run the
Business (IRB)

demand

Segmentation of demand
Early indication of shiftsin
demand

Better control of operations
Reduced inventory & transit
points

Better communication during
build process

Improved monitoring &
evaluation of production and
supplier quality.

Accelerated outbound
logistics
No inventory

Optimize production, quality
& distribution globally and
locally

Dél dso uses information to manage relationships with customers. It outsources

customer service but operates as broker between the customer and third party maintainers

(TPMs) that actudly provide service. Dél's call center service people trouble shoot the

customer's problem, trigger one electronic message to ship the needed parts and another

to dispatch a TPM to the customer. Asaresult, Dell knows the kinds of problems

customers face, the parts causing the problems, and the performance of itsTPMs. Ddll

uses this information to develop computerized FAQs and problem-solution sets, to train

service representatives, to identify problematic suppliers, and to identify problematic

TPMs.




Dell final version 5-99.doc

Advanced IT sysems are in evidence throughout Dell's business processes.
Orders are entered by sales representatives or directly by the customer online into the
Ddl Order Management System (DOMS). In DOMS, the order isfirst routed to the
finance department, where the customer’ s means of payment is checked. If approved, the
order then goes to engineering, which reviewsiit to be sure that the desired configuration
istechnically feasble. Then it goesto the plant, where aworker receives a printout of
the order, with complete information on hardware and software configuration and any
specid requirements. The order is then checked againgt inventory to ensure that the

required parts are available in the build area.

Information on the order is available on PCsto the two builders and one teter in
each assembly team. The printout “travels’ with the parts and the computer asit is
assembled, tested, burned-in, downloaded with software and packaged for shipping.
After the PC is assembled and tested, an Ethernet cable is attached to download software
from abark of serversin anearby room. Corporate customers can have software pre-
loaded including their own proprietary software, and have start- up screens and various
interfaces configured so that the machine is ready to use out of the box. Findly the PC is
shipped to the customer, complete with shipping label and bar code for the customer. As
each build stage is completed, the origind order is updated by bar code scanning of
information which facilitates tracking the performance of components, suppliers and
manufacturing and test cells. Each PC is shipped with a service tag number onit. The
customer can type that number into Dell’s Web site and get a customized Web page that

has dl the support information for that PC. This includes documents with help treefiles,
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diagrams, and graphics of the machine so that customers can solve many of their own
problems?

Whilethe use of IT greatly increases efficiency in production processes, it dsois
increasingly important in linking Ddll to its broader network of suppliers, business
partners and customers, thereby enabling Dell to achieve “virtua integration” throughout
the entire value chain.?° Suppliers now have red-time windowsinto Dell’ sinformation
systems and can track sales of products or components they provide. This enables
suppliersto build and ship inventory in response to changes in demand faster than if they
had to wait to recelve a purchase order from Déell. Accessto Ddl's order information
helps the supplier to better manage its own inventory and helps both Dell and suppliersto
avoid missing out on sales opportunities from inventory limitations.

Extending the Business M odel

DdI’'sIT people do not see themsalves as only refining the busness moded,
because the execution of the direct model must continually adapt to new conditions.
According to chief information officer Jarry Gregoire, they are dso involved in extending
the busnessmodd. This means finding ways to extend business with exigting cusomers,
to reach new customers, to reach new geographic markets and to offer new products and
services geared to these markets (Table 3).

One example of how Ddll extends the business modd isits addition of Internet
sdesto field reps and telesdes thereby extending the reach of direct sdles. Internet sales
represent another option for customers that enables Ddll to reach people in remote
locations where it does not have field reps and to reach people who prefer to shop viathe

Internet. Y e, the Internet enables customers to easily bump-up to telesdesif they desre
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to speek to atelesaes representative. Thus, the Internet not only provides an additiona

channel to reach customers, but it provides a channd that extends customer options for

reaching Dell.

Table 3. Extension of the Dell M odel

Business Information Links IT Applications Performance Effects
Strategy
Integrate with | Daily and longer term Dell Integrated Logistics, Accelerated inbound
Suppliers forecast of demand i2 Technologies Rhythm logistics, better forecasting,
forecasting reduced inventory,
reduced supplier risk
Information sharing in real Dell Order Management Faster, better decisions
time System and information flows,
streamlined ordering system
Integrate with | Real time information about Dell Configurator Greater customer service,
Customers buying patterns DellPlus satisfaction and loyalty,
Customized direct order, Premier Pages retention of relationship
service & support Dell Online, Internet customers
Inventory of customer PC
assets globally
Reach new Direct order, service and Same as above Increased market sharein
Geographic support transaction customers and
Markets & internationally, increased
Customer revenues
Segments
Virtually Real time information The entire information Greater efficiency acrossthe
Integrate sharing within Dell, forward infrastructure of the company | value chain and globally
Acrossthe to customers and backward
Value Chain to supplierson aglobal basis
and Globally

A second exampleisits Internet web pages for corporate customers, which extend

direct sdlesfurther into the firms operations through customization. Dell provides

custom web pages (caled Premier Pages) for over 200 of its largest relationship

customers, *° and therefore the I T departments, and in some cases individua employees,

of large corporate customers can access a Dell web Site set up especidly for their
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company--acustomized version of the Site a www.dell.com. The customer has access to
product and service information tailored for that company, and can order PCs directly
from amenu of configurations pre-approved by the company without going through
norma purchasing channels or paperwork. The popularity and demand for such
customization subsequently led Dell to develop tools to help customers set up their own
customized versions of dell.com, of which there were reportedly 7,000 as of 199831

A third exampleis|T inventory management for reationship cusomers. Because
Ddl handles large volumes of PC salesto some corporate customers, it knows the
computer configurations at different locations on aworldwide basis and maintains this
inventory in its Globa Data Repository. Therefore, corporate customers can get
information from Dell on how much they have spent, for what productsin what locations
over agiven time period thereby enabling them to better manage and plan replacement of
their computing inventory.32

Dél dso uses the Internet as a sdes channd with its completely automated Dell
Online sarvice. Customers can go to Ddll’s web page, try out and price various
configurations, and then cdl in or even place the order directly over the Internet. Started
in duly 1996, Dell’s Internet sales reached $14 million per day by 199933 The proportion
of these salesthat are entirely new sdes versus a shift from telephone or other sdes
methods is unclear, but the per-transaction cost to Dell is reduced when a customer orders
over the Internet rather than with a sales person.

Ddl’s share of the globa direct market was 31.3 percent in 1997, and is expected

to increase further as aresult of Internet sales, where the company was an early
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innovator. The Internet not only enables Dell to reach new customers, but it aso provides
anew means of providing service and support to existing customers.

A broader example of extending the Dell modd to cusomersis selling the notion
that large companies can be run on PC-based networks. Dell runs much of its operations
on itsown servers, and uses its G-2 architecture to demonstrate the potential of PC
networks to corporate customers, taking many of them for tours of the Metric12 plant. In
thisway Dell has a powerful vehicle to sdl corporate executives and ClOs not only on
buying Dell PCs, but dso on outsourcing PC service, support and management to Dell.

Dell's Organization Of IT

Ddl’sIT systems serve both to support and extend the business modd, but aligning
its IT with the business model and changes in organization isamgor chalenge. Over
time, Del’sIT drategies have evolved in response to changes in its business and its
organizationa sructure.
Global Centralization of IT

The need to baance control and flexibility in the organization has been evident in the
evolution of Ddl’sinformation technology systems. Inthe early 1990s, IT was so
decentralized that management lacked even the basic information needed to make
decisons and run the company. There was a data center and some common gpplications,
but most of the gpplications had been devel oped independently in different user
departments.

Thisextreme IT fragmentation was a odds with Dell’ s organizationd structure,
which was centrdized globdly on afunctiond basis, with sdes, manufacturing, service

and other functions dl reporting directly to Augtin. The company’ s growth was
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outpacing the ability of IT to provide information needed to manage the business. To
bring some order toitsIT house, the CIO (Chief Information Officer) moved quickly to
implement an information system, cdled IRB, or Informationto Run the Business, asa
fira gep in giving Ddl’ s managers some basic indicators such as product qudity,
financia performance and product margins. The ClO then developed a three-phase plan
for evalving IT in the company.

Phase one was to stabilize the current environment by ingtaling common
hardware and operating systems, and software and tools to manage it. The new
infrastructure was comprised of Tandem and Sun servers, with the overdl network
controlled by Tivoli network management software. Phase two was an interim upgrade
amed a building capahilities, including: DelINet, avirtud private data network owned
and operated globaly by AT&T; new data centersin Austin, Ireland and Penang,
Maaysia; and upgraded staff skillsto operate in the new environments. Phase three was
the development of next generation gpplications that would achieve tighter integration of
data to alow better integration of business functions. At the core of this process was the
decision to adopt an enterprise syssem—SAP/R3—as a means of developing a unified
gpplication environment throughout the company. The attraction of SAP isthat it offers
afull suite of tightly integrated goplications, including finance, human relaions, saes
and marketing, manufacturing and distribution and customer service and support. Dell
was hoping to bring its diparate I T functions together into one seamless system through
SAP.

The SAP implementation was dubbed the Genesis Project, and involved a 140

member staff pulled together from corporate and regiona information sysems units. The
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team got as far asimplementing the SAP human resources component, when achangein
business strategy caused a reconsideration of the whole project.

Regionalization and IT
In 1995, Ddl’s SAP plans were thrown off track by a decison to reorganize the

company dong regiond lines. The company was broken into four mgor regions.
Americas, Europe, Asa, and Japan. The Americas region, by far the biggest (with about
$8 billion of Dl’s $12 hillion in 1997 sdes) was then further subdivided according to
business markets (large business, government/internationd, smal business). This
reorganization was accompanied by a decision to push more authority and responsibility
down to the regional managers with each having its own sdes, manufacturing, service
and other functions. Given responsibility for their own operations, profits and losses, the
regiona managers not surprisingly wanted to have control over their own IT budgets and
goplications aswell.

Such a decentrdized organization went againg the grain of adopting the highly
integrated SAP systems, which require uniform processes throughout the company. It
was feared that SAP would not have the flexibility needed to handle the diversity in
business practices in the different regions (and countries within the regions) and could
become an obstacle to growth. Asone Ddl IT executive stated “ SAP is like cement,
flexible when it's poured but rigid once it hardens” Ultimately, the board of directors
told management that it "must not put an information system in place that would
jeopardize Ddl’ s ability to sustain its desired growth rates.”

The CIO left the company in the summer of 1995 and CFO Thomas Meridith
managed Ddl’sIT functions directly for dmost two years while the Genesis project

continued. Jerry Gregoire was then hired as Vice Presdent and CIO in early summer of
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1997. After aninitid period of reexamination and discusson with regiona managers,
Gregoire pulled the plug on SAP, except for the human resources component that was
dready in place. Beyond SAP sincompatibility with the new decentrdized organization,
Ddl’srapid growth was aso an issue in the decison as stated by another I T executive:
“Dédl was $2.5 billion when the Genes's project was started and was a $10 billion
company by thetime of deployment. Deployment is difficult to handle when a company
isgrowing thet fast. It isdifficult to get business units to be willing to do business one
way worldwide. Business growth led to segmentation and a customer orientation that
was not consigtent with the enterprise (SAP) model.” A 1997 Wall Street Journal aticle
clamed that Dell canceled the project after its budget swelled and tests showed that it
couldn’t handle expected sales volumes*

Abandoning SAP did not diminate the need for better-integrated systems
however. The regions themselves were becoming large companies, and there was il a
strong need for corporate information systems to support top management decision
making within each region as well as across the company.  Something needed to be
developed that would alow better data sharing and coordination without creating a
draightjacket that could inhibit growth. Gregoire s answer wasanew I T architecture
caled G-2.

Del’sIT architecture

According to Gregoire, G-2 isablueprint for how to architect systems, execute
development and implement rollout that ddlivers on the failed promises of dlient-server
computing, i.e., low cost to build and manage, and easy to use. Gregoire saysthat in an

environment of 60 percent annua growth in transactions processed, you can't afford IT
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projects that take two years to implement. The G-2 architecture was designed to be
flexible, meaning that changes could be made iteratively, without having to shut down
whole systems or retrain workers. The G-2 architectureis layered, with aweb browser
user interface Sitting on top of an gpplications layer, a message broker and a database.

Figurel. Del'sG-2 Architecture

WEB BROWSER INTERFACE
Application layer i A i
(web and application, 7 X
servers, Dell NT servers) J \

Data engines
(legacy and new
databases)

The key to this structure is the message broker layer, which is based on an IBM
MQ series gpplication integration system. It serves as an information bus, linking al
gpplications and databases to each other, so they don't al have to talk to each other
separately. It dso dlows new data engines or applications to be added to the system
without having to make changes throughout the system. For instance, a new database on
customers (e.g., how much they have spent on various productsin the past) can be added
at the data engine level, and be linked viathe message broker to Ddll’ s customer service
representatives order management system.  This information can be made available as an
extra button on the web browser interface without needing to change the users

applications or retrain the users.
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The G-2 architecture enables the company to run “best of breed applications’
rather than only a single enterprise system. It also makesit possbleto “run Ddl on
Ddl,” using the products that Dell and its Strategic partrers sell: Dell servers, desktops
and laptops, Windows NT and the Explorer web interface; and Oracle databases. The G-
2 architecture has extended the life of Dell’ s legacy applications, such asthe Dell Order
Management System (DOMS) and Dell Product Services (DPS), which are written for
Tandem hardware, even as other gpplications are shifted to Windows NT servers, because
the message broker layer allows these different systemsto talk to each other. Also,
migration from legacy applications to NT-based applications can be done incrementdly,
migrating individua functions over to new gpplications one a atime, rather than having
to rewrite entire applications or move entire databases dl a once. Such flexibility
enables Ddll to expand the capabilities of itsinformation systems to meet the demands of
rapid growth without mgjor disruption to the business s functioning. Cregting and
maintaining al of the linkages and interfaces required for this flexibility is reported to be
complex and costly, and problems sometimes result, but Ddll's IT people seem to have
made application integration work to serve the company's needs.
Del’sIT organization

Like the company asawhole, IT is decentrdized. Gregoire s management philosophy is

that “al IT islocd.” He argues that when companies have highly centraized IT departments,
there are hundreds of other invisible IT departments scattered around the company, doing
whatever they want with no coordination among them. He prefersto keep I T decentraized, and
follows the 100 person rule, which states that whenever an IT department gets larger than 100

people, it istimeto break it up. Such astructure is decentraized, yet is easer to coordinate than
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hundreds of invisble units. Still, Del’sIT people admit that while their decentralized matrix
dructure is good for supporting growth and innovation, it can be hard to maintain control.
There are clearly tradeoffs, and Dell has decided that in such afast-changing business it is
worth sacrificing some control in return for greater flexibility.

The resulting complexity of Ddl’sIT organization isillustrated by the Dell
Americas IT dructurein Figure 2. Ddl’s I T subunits are organized in a matrix structure,
cutting across business functions and markets, Sitting on top of an integrated systems
sarvices layer and afunctiondly oriented applications layer. The five functions are
product design, manufacturing, saes, service and corporate systems, while the three
business markets are relationship (large customers), transaction (consumers and small
business), and internationa/public (non-U.S. markets, government, education, SME).
Each of the three markets represents a subdivision of the Americas region, and each must
be supported by applicationsin some or dl of the five functiona aress.

Figure2. Matrix Structure of Dell America’s|1S Organization
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teams) Commissions

The IT System Services functions are those that support the whole business, such as
network services, help desk, database administration and the data center. The actual
interactions within the matrix structure are less neet than the figure suggests. For
instance, the Dell Order Management System (DOMYS) gpplication supports both
customer services and sales, while sdles commissions gpplications must be linked to
finance and human resources. However, with Dell’s G-2 architecture, it is possible to
link applications and data to the necessary functions via the message broker layer.

IT ishighly integrated within Dell’ s regiona operations, |ess so across regions.
Still thereisagreat ded of data sharing across regions to support corporate functions and
to share useful information throughout the organization. Regiona 1T executives answer
primarily to the regiona business manager, who makes budget decisions and choices
about what types of applications to develop or adopt. However, CIO Jerry Gregoire
maintains the authority to enforce architectural standards across the company and to
ensure that long-term infrastructure projects are carried out.

The company must decide to what extent it wants to standardize gpplications
across the company versus letting regions make their own choices as to what systems best
auit their needs. So far, there are no hard rules, but in generd, flexibility and
decentralization get priority over sandardization. For instance, DOMS, developed in the
U.S. isused in the UK, but not in France or Germany, and a manufacturing system that

was developed in Europe is used in Asabut not in the Americas.
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Contributions Of IT To Dell’s Performance

The contributions of Del’sIT invesments to firm performance are difficult to
disentangle sysematicaly from the other inputs to production and from the many process
innovations continually made at al stages of the value chain. However, itisclear that IT
and the information it provides, dong with process improvement, has contributed to
Dél’s exceptiona performance. The contribution of 1T to operationd efficiency is
reflected in measures related to procurement and inventory, manufacturing production,
cash management and adminigtrative overhead.

" Procurement and inventory: Dell's days of inventory dropped from 32in 1994 to
just 6 by theend of 1998.3 Thisinventory leve isthe lowest in the industry

(Table 4) and reflects the aggressive supply chain management Strategies noted

earlier. These drategies are enabled by the on-line, red-time sharing of

information on orders and production not only within the company, but also
throughout Ddll's supply chain. This extensve and timely sharing of informetion
through linked computer syslems for procurement, supply and order fulfillment
essentidly enables information to subdtitute for inventory.

Table4. Inventory turnover, 1998

Dell Gateway Compaq PC industry
Inventory turnover 555 279 129 236
Days cost of goods sold in inventory 6 13 28 15
Source: Hoover’s Online, 1999
" Manufacturing: Ddl’s production cycle timeis seven hours on average, while its

order turnaround time is seven days on average. The automation of production
processes contributes to the speeded up cycle times.
" Cash management: According to chief financia officer Thomas Meredith, Dell

has a cash conversion cycle of -8 days.* Thisis because Dell often receives
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payment from a customer on an order before it pays its suppliers for parts used to
fulfill thisorder. On average, Ddll converts a sdes transaction into cash in less
than 24 hours>’ In contrast, indirect PC sdllers must buy components to produce
PCs, then push the PCs into the channdl and wait for payment.

Adminigrative overhead: While Ddll has grown tremendoudly in revenues, it has
continualy reduced its adminigtrative overhead, defined as SG& A, suchthat it is
among the mogt efficient firmsin the industry. Dell’s SG&A declined from 15%

in 199310 9.8 percent in 1998. By contrast, over that same time period,
Gateway’s SG& A has increased from 7 to 14 percent, and Compag's SG&A held
Steady around 12% until jumping to 20% in 1998 due to the acquisition of Digita

Equipment Corporation (which came in with much higher overheed levels).3®

The effectiveness of IT usesamed at extending the business modd is suggested by

higtorical patterns of sdes growth by customer market, product line and internationa

markets.

The highly profitable corporate (relationship) customer market has exhibited
greater growth compared to the consumer (transaction) market between 1991 and
1997. Relationship customers accounted for 59 percent of net salesin 1991
whereas they accounted for 70 percent in 1997. Relationship customers have been
specifically targeted for growth through the use of IT to support customer repsin
thefield, for direct orders placement by large corporate customers themselves, for
customized service and support of individua users and for PC asset management

for the corporations.
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" Sdesgrowth by product line shows asmilar pattern. Although desktop PC sdes
gill dominate, Dell is dowly shifting from sdes of desktop PCsto an increasing
proportion of more profitable |aptops and servers. Over the past three years, the
proportion of company revenues from desktops and workstations has declined
from 81 percent in FY 96 to 73 percent in FY 97 (Q3).

" Sdes growth has aso occurred in inter national markets, which accounted for 27
percent of Dell's overdl salesin 1990, and 32 percent in 1998. Ddl’ssalesin
Europe grew by 72% in 1998, asit moved into second place in unit saes*® Dell
even managed to expand its Ada- Pacific sdes during the Asan financid crisis of
1998.

The overall effectiveness of Dell's I T-supported direct modd isindicated by the
company's growth in sdles and market share. Over the last ten years, Ddll sdes have
increased from a mere $389 million in fiscd year 1990 to $18.2 hillion in fisca year
1999 (ending January 1999, we refer to this as 1998 data in comparative figures to
provide comparability with other companies annual data. Other years are adjusted
accordingly.) (Figure 3).*° Net income increased from just $5 million in fiscal year 1990
to over $1,460 million in fiscal year 1999 (Figure 4).

Figure 3. Sales Revenue, 1990-1998 in $Millions
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Figure4. Net Income, 1990-1998 in $Millions
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Table 5 provides the worldwide market shares for selected companies for selected

years between 1985 and 1998 and shows the increasing market share of Dell aswell as

the growing dominance of Compaqg in the PC industry over this period.

Table5. Worldwide Market Sharein % (based on unit shipments)*

37

1985% 1990* 1995% 1996+ * 1997*** 1998***
Compaqg 3 4 10 10.1 131 13.8
IBM 25 13 8 8.6 8.6 8.2
Ddl lessthan 1 lessthan 1 3 4.0 55 7.9
Hewlett-Packard 2 1 4 4.0 53 5.8

*Source: Dedrick and Kraemer, 1998.

** Source: Datagquest (1998), “Worldwide PC Market Posts nearly 16 Percent Growth in 1997, According

to Dataquest,” press release, January 26.

***Dataquest (1999), “ GartnerGroup’ s Dataquest Says U.S. and Europe Boost 1998 Worldwide PC

Growth,” pressrelease, January 29.
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Inthe U.S. market, Ddl has pushed its way into the number 2 spot, with 12.7% of
the market in 1998 (Table 6).

Table6. U.S. Market Sharein % (based on unit shipments)

1994 1995 1996 1997 1998
Compaq 12.6 12.2 13.3 16.9 16.1
IBM 9.0 8.3 8.7 8.7 8.0
Ddl 4.2 4.6 6.9 9.4 12.7
Packard Bdll* 11.4* 11.3* 11.6* 9.2%* 8.0(Q1-3)**
Gateway 2000 5.2 51 6.3 7.2 84
Hewlett-Packard n.a n.a n.a 6.5 7.5

*ncludes Packard-Bell only, merged with NEC in 1996.
**|ncludes Packard-Bel/NEC
Source: Dataquest, various press rel eases

Shareholder value

Dél has been doing very well in increasing shareholder vaue whether measured
by return on invested capital, earnings per share or share price growth. Michad Dell
believes that return on invested capital (ROIC) is mogt reflective of shareholder vaue
and has been structuring business decisions around ROIC for severd years* with strong
results. According to Dell’s 1999 annua report, ROIC increased from about 37% in
FY 1995 to 195% in FY 1999.%?

Dél’s earnings per share (EPS), a second measure of shareholder value, has shot
up from $.05in FY 1995 to $.53in FY 1999.*® The continued dramatic growth in Dell’s
share price shown in Figure 5 reflects the market’ s recognition of the shareholder vaue

that Dell has created with the continuing refinement and extension of the business modd.
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Figureb5. Ddl's Share Price, 1993-1998

160 q
140 1

120 1

80
60 1
40 A

20 1

L

0

Jan- Jul- Jan- Jul- Jan- Jul- Jan- Jul- Jan- Jul- Jan- Jul-
93 93 94 94 95 95 96 96 97 97 98 98

Source: Wall Street Research Net, 1998.

Conclusions

Déll has grown rapidly to become one of the top three vendorsin the PC industry,
and has seen an extraordinary increase in share price and market vauation. \While many
other PC companies have been unable to handle the demands of time-based comptition,
Dél has continued to thrive in such an environment. The key to Dell’s success has been
its direct sdles and build-to-order busnessmodd. Thismodd issSmplein concept but
highly complex in its execution, especialy under conditions of rgpid growth and change.
Dell has continually refined and extended its busness modd while striking a balance
between control and flexibility.

Del'suseof IT playsavitd rolein the implementation of its busness modd.

The company has used IT to coordinate its build-to-order processes from order taking

through procurement, logistics, production, service and support. Doing S0 has enabled it
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to reduce inventory, speed up logistics and product cycles, understand user markets, and
offer additional servicesto cusomers. It lso hasused IT to achieve virtua integration
with suppliers and strategic partners by real-time information sharing. The company hes
extended its reach to millions of potentid customers at low margina cost through its use
of the Internet. These refinements and extensions have been made possible by the
development of anoved IT Structure thet isflexible, expandable and gtill adequetdy
integrated to support key corporate functions.

Decisgons about IT a Del are subject to the demands of the larger business
drategy. Thus, when the company felt that adopting SAP would limit its flexibility, the
project was halted and anew I T Strategy was developed. Yet, the IT organizationis
deeply involved in extending the business mode, and plays more than a mere support
function in the company. 1T isakey dement of many busness drategies, from using the
Internet as a marketing channel to giving suppliersadirect link to Ddll’ sinformation
systemsto being amodel for other enterprisesto follow. Infact, Ddl’s use of its own
PC-basad technology to run much of its own businessis a valuable marketing tool to
show customers the capabilities of its product line.

It is very difficult to separate the impacts of invesmentsin IT from other factors
such as changes in business processes, effective use of human resources, and generd
acceptance of the direct modd by users. Still, a close examination of Ddll’ s operations
makesit clear that IT isfundamenta to the functioning of the direct modd, and that IT
has been akey dement in the continued refinement and extension of that model. It
samply would be impossible to coordinate such a complex set of business processes at

such ahigh speed without using IT extengvely.
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One question that naturdly arisesis how much of Dell’s successisdueto its
business mode versusits execution of that model. The advantages of direct sdesare
highlighted by the difficulties faced by Compaq asit tries to implement its own build-to-
order processes. Compaq risks aienating the channel that accounts for mogt of its sdesiif
it sHllsdirect, 0 it hastried to develop a hybrid build-to-order system in concert with key
digributors and resdlers. However, it has been unable to improve itsinventory turnover
and has caused confusion among its customers in the process. Meanwhile Ddll has
pushed ahead to improve its processes and develop new business lines such as services
and online retailing of other companies hardware and software. This suggeststhat Dell’s
business modd provides amgor advantage in time-based competition. On the other
hand, other direct sdllers such as Gateway and Micron have not come closeto Dell’s
performancein recent years. This suggests that execution is akey factor in
differentiating companies with smilar business modedls. In the end, Dell has succeeded
because of both model and execution.

A second question is whether Dell can sudtain its performance in the face of new
challenges such as the boom in sub-$1000 (or $500) PCs or a possible shift in demand
from full-featured PCs to smple information gppliances.  If customers no longer demand
the latest technologies, will Dell ill have an advantage? Dell dready gppearsto be
implicitly responding to that possibility by recadting itself as a PC outsourcer,
emphasizing its service and support capabilities to corporate customers. It also has
opened a second web site called GigaBuys.com that sdlsavariety of third party
hardware and software. In effect, Dell isdready recadting itsdf as a service and retail

company rather than just a PC maker. Inthiseffort, Ddl’s past invesmentsin IT are
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particularly important, asit has the infrastructure to support this new extenson of its
business, and is known to customers as an Internet- savvy company.

Thisleadsto athird question: Is Ddl an exemplar of the network economy or an
anomaly? This can be answered by looking a three key dements of Ddll’ s business—
direct sales, build-to-order, and Internet commerce. Direct sdling will offer advantages
in any industry where clockspeed is critical and products, services or information can be
delivered more quickly by diminating intermediaries. Build-to-order production, or mass
customization, should adso gain footholds in more industries as companies |ook to
differentiate their products and avoid pure price competition. Most importantly, the use
of the Internet for marketing, sles and supply chain integration will undoubtedly be
embraced by large segments of the economy. The economics of Internet commerce mean
that up front costs may be high, but margind costs of transactions are negligible.
Companies such as Dell that are industry leadersin Internet commerce will be able to
expand their customer base and increase their business with existing companies at alow
margina cost. They aso can reduce the cost of coordinating their supply chain through
eectronic linkages. Thiswill enable them to offer incentives to customers and suppliers
to do business dectronicaly and continue to drive their own costs down.

In the long run, Ddl might dip up and make mistakes that dlow competitors to
passit by, just as many other successful IT companies have done. However, the forces
behind Ddl’ s success will continue to gpply to companies and indudtriesin which timeis

akey competitive factor.
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