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[l over theworld, companiesincreasingly

depend on new productsand services
to spark profit growth and renewal of their
assets. Inour research program at the
University of Texas, wefocuson devel oping
rigorousframeworksand rel evant methods
for theeffectiveand efficient commercial-
ization of technologiesand for the creation
of compelling new product and service
offerings. Our research, published intop
academicjournals, haslargely beendriven
by real applicationsin arange of Texas
companies, including Dell Computer
Corporation, National Instruments (NI), and
DTM Corporation. One of the challenges
facing executivesat these companiesishow
toapply information technol ogy and the
Internet to raise the productivity and
increasethereturn oninvestment fromtheir
product devel opment projects.

In addition to challenges, therise of the
Internet hasal so created new opportunities
for company executives. Ontheonehand,
thelnternet can providecritical information
to product development teamson atimely
basisand allow for closer invol vement of
customersand suppliersthroughout the
devel opment process. Ontheother hand, it
hasincreased the speed at which products
can bereleased and has enabled buyersto
becomemore educated, better informed,
and, at times, more activist customers.

Many believetheconnected digital
environment to bearevolutionary devel op-
ment. Thelnternet’seffect on new product
devel opment at thisstage, however, remains
largely evolutionary. Companiesare

gradually incorporating the Internet intheir
devel opment projectsby digitizing docu-
ments, data, and work flows. The global
connectivity unleashed by thelnternet also
meansthat firms can use high bandwidth
communication systemsnot only among
their in-house devel opers, but alsowith
suppliers, customers, and other complemen-
tary companies. Beyondthis, however,
Texas companies such asDell and NI have
used I nternet technol ogiesto transform
business processes, resorting to what some
observerscall collaborative product
commerce by increasing their outsourcing
and working closely with suppliers, thereby
extending their enterprises. Inthe past,
companiesdevel oping productsfor the
consumer market (so-called“B2C” compa-
nies) typically involved customersat the
beginning of the processand again at the
end for prototypetesting. Now, the Internet
allowscompaniesto bring their customers
much closer to thedevel opment processin
itsentirety and transform them from
passive participantsto active“ co-devel op-
ers’ of aproduct. For companiesthat buy
and sell with each other (“B2B” companies,
such asNI), theInternet makesit possible
for themtointegratetheir development
process seamlessly with that of their
customers, creating an extended enterprise.
Indeed, the networked digital environment
hassignificantly affected some companies
offerings—and not just thosefirmswhose
offeringsconsist of amajor information
component. Consider the case of one
company, which sellsblank storage media



The Internet affects
product devel opment
at fivelevels.

* Basic digitization of
data and work flows

* Global connectivity
with devel opers, cus-
tomers, and suppliers,
resulting in 24-hour
devel opment possibilities

* Internal infrastructure
changesin product
devel opment process,
models, and decision
support systems

* A reexamination of the
entire system and life
cycle of aproduct

e Anincreasein
outsourcing and an
extenson of theenterprise

such asfloppy disks and blank CD-ROM
disks. Initialy, thisfirmviewed e-com-
merce as primarily an attempt to usethe
Web to drive sales of itsdiskettes. A more
subtleimplication, however, became
apparent: the emergence of the broadband
I nternet meant that customers canincreas-
ingly storetheir fileson central servers.
Firmsthat view the connected digital
environment narrowly, such astheone
mentioned above, do not seethetrue
implicationsof thelnternet.

Outsourcing and the Internet

Inthe past, outsourcing product devel op-
ment, proved adifficult proposition. It took
timeto talk to suppliers, and they were not
alwaysreliable. Now, however, with the
connectivity offered by theInternet, lower
transaction costs make it easier to accessa
talented global supply base. Video con-
ferencing, real-timefilesharing, and global
telecommunicationshavesgnificantly
improved both the quality and quantity of
the suppliersavailableto acompany. What's
more, out-sourcing canbedttractiveto
companiesbhecausemarginsarefalling asa
result of intensifying global competition.
Without comfortablemargins, companies
finditincreasingly difficult tojustify somuch
in-housedevel opment. They must depend on
supplierswho pool an entireindustry’s
development, thereby allowingfirmstofocus
on narrow areeswherethey candifferentiate
their products. However, opportunistic
behavior by suppliersdoesnot vanish with
theInternet; there are perilsassociated with
outsourcing research and devel opment.
Firmsmust recognizeandinternalizethe
risksof outsourcing intheir make-buy
decisionmaking.

Support Infrastructure

Themethods, processes, metrics, and
systemsthat compani es use to support new
product devel opment effortsisconsidered
“infrastructure” inthe new product devel-
opment stream. In the past, the expectation
for astart-up company wasto begin with
one product and then gradually roll out

more productsasthefirm devel oped
product linesand portfolios, comfortably
managing economiesof scale. Inthisnew
era, companiesgrow rapidly, but they also
expect to possess aportfolio of products
much earlier intheir lifecycle. Asaresult,
some of these companiesrush to build an
infrastructure that allowsthemto develop a
wholeproduct portfolio and “scale” much
morequickly.

Larger companies, on the other hand,
have always had thiskind of infrastructure,
but over time, thisinfrastructure actually
hasrendered such companiestoorigid.

L arge established firms often approach the
development and launch of productsina
very structured manner. Product specifica-
tionsarefirmly established early inthe
devel opment process. However, now that
marketsare changing and new technologies
areemerging, largecompanies, if they commit
too early, can get locked into aproduct cycle
possibly at oddswith rapidly developing
consumer or market demands. Such
established compani esneedto maketheir
infrastructure moreflexible. Takeasan
examplean automotive company that
introducesaminivanwith threedoors.
Market conditionschange and customers
now demand four doors. If the company
only triesto make thethird door bigger
becauseitsproduct devel opment processis
too rigid to make aquick change, their
minivanswill not satisfy customers. Because
the company isnot flexibleenough, it must
wait for the next revision of the product to
introduce afourth door initsminivan.

A Balancing Act

Delivering productsto market ontime
requiresdiscipline, but too muchdiscipline
can constraintheflexibility that companies
must maintainduring thedevel opment process.
For example, managersare eval uated
accordingtohow closdy they adheretobudgets,
but this means of measurement prevents
them from adapting quickly to changesin
market conditionsor to the emergence of
new technologies. What isreally neededis
“structured flexibility,” that is, amerging of
structure for thetimely delivery of products
to market and flexibility to ensure that these
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What isreally needed
is*structuredflexibil-
ity,” that is, amerging
of structurefor the
timely delivery of
productsto market
and flexibility to
ensurethat these
products are attrac-
tiveandintunewith
customer preferences.

products are attractive and in tunewith
customer preferences. Someindustries,
such asmachinetools, chemicals, and
pharmaceuticals, require more structurein
their product devel opment process. Others,
such aselectronicsand even automotives,
call for moreflexibility to respondto
changesintechnology and consumer taste.

The Future

How will theproduct development process
changeinthefuture? The short term promises
more outsourcing and more companies
buying from suppliersandintegrating them
moreclosely into devel opment processes. In
addition, enterprisesystemsthat incorporate
manufacturing supply-chain processeswill
proliferate. Inthelonger term, at least in
some product categories, we may see some
more far-reaching changes. The manufactur-
ing sector may undergo the*Hollywood”
phenomenon. Thistermreferstothe
filmmaking processwhereinteamsform
dynamicaly for every movieproject andthen
disband after thefilmiscompleted. A similar
phenomenon may affect many product
categoriesin thefuture asexpertscome
together and then disband upon compl etion
of aproject. However, appropriate technol -
ogy, amodular system architecture, and
solid project leadership will beessential if
such asystemisto succeed.

Two Examples from Texas

Contrasting illustrations of product
devel opment successstoriescan befoundin
the experiencetwo Texasfirms, National
Instrumentsand Dell Computer Corpora-
tion. National I nstruments, based in Austin,
has made huge stridesin product devel op-
ment productivity. NI developed aninnova
tivebusinessmodel of software-based
instrumentation that dramatically reduced
costsfor itscustomers. It hasfollowed up
its business model with astream of data
acquisitionand instrumentation products
that are based on well planned product
platforms. Through the use of these core
platforms, NI has achieved great returnson
itsinvestmentsin research and devel opment.

Dell Computer, onthe other hand,
operatesin amarket where productsare
fast becoming acommodity. Dell cannot
afford to spend much morethat 2 percent of
revenueson product devel opment, but it
needsdifferentiated productsthat support
itsdirect-to-customer businessmodel. The
company started with digitization, convert-
ing papers and documentsinto digital
information so time could be spent process-
ing, rather than tracking down, data. In
someways, thisrecallsmanufacturing
before Henry Ford at the beginning of the
twentieth century when manufacturers
spent most of their timelooking for, instead
of assembling, parts. Today, Dell isdevel-
oping asystem called E-PRP (el ectronic
product realization process), aprivate
I nternet network withinthe company that
providesengineersand other devel opers
with real-time accessto whatever informa-
tionthey need, eliminating many local
databases and centralizing theworkflow.
Thenext stagefor Dell will beaharder
look at the productsand servicesthe
company offers. Expansioninto services
and higher margin-yielding storageand
server productsisapriority.

Where to Start?

Where should acompany beginwhen
incorporating the Internet into its product
devel opment process? Thekey wordsare:
think big, act small, start now. First, there
should be“low-hanging fruit” inthe areas
of digitizing documentsand dataand
automating work flows. A company can
deploy thisconnectivity to create higher
bandwidth communication links—both
internally and among the company, its
suppliers, and itscustomers—to achieve
immediatereturnsoninvestment. Thena
company should examineits product
architecture and theinfrastructurein which
productsare created and devel oped. Are
there carefully crafted product and system
platformsthat can be reused to develop new
products? Doesthe product devel opment
processallow the company enough flexibil-
ity to respond to the dynamics of the
market, incorporatethelatest technology,
and deliver innovativesolutionstothe
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For most companies,
investinginInternet
technologiesshould
generatelong-term
resultsin reduced
development timeand
greater productivity.

customer? Perhapsthe company can locate
supplierswho can moreefficiently produce
what iscurrently developedin-house?

It should benoted, however that outsourcing
isnot for everyone. It may lead tothe
hollowing out of acompany’score compe-
tence and might compromiseacompany’s
competitiveadvantageby lowering barriers
toentry. Also, the coupling betweenthe
product and the devel opment and manufac-
turing processes can bevery strong, which
means outsourcing a particular product or
system may bedifficult. Asaresult, manag-
ersshouldlimit themsel vesto outsourcing
only those productsthat are becoming
commodities, that are not part of afirm's
core competency, or that involvelittle cost
of interaction with suppliers.

Cost and Persuasion: Selling
Management on the Internet’s
Efficacy

For most companies, investingin
Internet technol ogiesshoul d generatelong-
termresultsinreduced development time

and greater productivity. Also, acompany
can phasein Internetinvestmentsgradually
and calcul ate the payoffs before further
investments, an approach product devel op-
ment companiesarevery used to asthey
incur devel opment expenses. A company
should not wait to run elaborate return-on-
investment (ROI) cal culations, although a
discussion of the benefitsand back-of-the-
envel ope cal culationswoul d not be abad
idea. Reducing product cycletimesdoes
not, however, ensure a better product—
quality improvement, better performance,
and greater customer satisfaction are still
very much dependent onthe expertise,
problem-solving capacity, and creativity of
acompany’shuman resources. Neverthe-
less, improving development productivity
and ROI presentsavery big opportunity for
many companiesthat are contemplating the
Internetintheir new product devel opment
and launch efforts.

Integrating the I nternet:

- Examinetheinfrastructure.
- Consider outsourcing.

many offerings.

subsequent products.

- Review the product and system platforms.

Integrating the Internet into Your Business:
A Brief Primer

- Go after the“low hanging fruit” by digitizing document, data, and work flows.
- Connect internal and external stakeholders.
- Look at the product architecture and plan amove to amore modul ar approach.

When selling the use of the Internet to management, consider the following:

- Investments can be phased in more gradually, especially with amodular architecture.
- The Internet can provide the ability to quickly scalefrom one or afew productsto

- Much of theinvestment is upfront with thefirst product; the benefitsarerealized with

- Benefits can bethereductionin cycletime, abetter product morein tune with customer
needs, and improved communication and work flows.
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Trends in U.S. Productivity, Annual Rates of Change, 1988-1998

(percentage)

Output per Hour in Selected Industries

Industry 1088 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

computer & office

equipment 214 23 1.2 83 309 321 271 429 451 375 436

€electronic components

. 9.0 98 114 160 223 151 258 465 282 186 252
& accessories

metalworking machinery 1.0 26 -23 -46 8.2 29 23 45 01 32 14

specidl induetry 46 35 -07 07 -21 72 67 91 13 -29 -32
mechinery
communications 105 -31 132 26 178 25 105 29 114 161 34
equipment
Output per Employee in Selected Industries
Productivity describes
Industry 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

therel ationship between
205 27 110 79 314 321 280 432 442 377 432 output and the labor
timeinvolvedinits
production. It reflects
metaworking 27 26 -39 56 96 42 38 40 -07 44 -04 thejoint effectsof many

computer & office
equipment

€electronic comporents

- 8.6 9.4 114 160 236 157 265 461 272 208 237
& accessories

- infl includ
ol nriuences, Includin
Spec;;‘.’" industry 46 35 -11 01 -16 84 82 85 02 -20 -A7 eS, J
echinery changesintechnol ogy,
communications . .
equipmert 105 -22 139 10 188 40 99 30 112 158 32 capital investment, and
manageria skill, among
Unit Labor Cost in Selected Industries others. Unit labor cost
describesthe cost of
Industry 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 labor input required to

- roduce oneunit of
cormputer & office -88 -61 -105 -24 -204 -197 -208 -27.3 -26.7 -253 -29.2 P
equipment OUtpUt.

electronic components

- -40 -23 -39 -64 -105 -98 -194 -301 -242 -145 -185
& accessories

etalworking 17 10 78 73 17 21 51 10 47 12 18
mechinery
specid industry 18 10 63 52 49 -27 -30 -59 -17 13 99
mechinery
communications 08 94 -82 22 58 -42 -72 -57 02 -28 -22
equipment

Source: U.S. Department of Labor, Bureau of Labor Statistics, Office of Productivity and Technology, data from
Industry Productivity database (http://www.bls.gov/).
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Change in the Fastest Growing Texas Counties of more
than 100,000 Population

Source: U.S. Department of Commerce, Bureau of Census, 2000 Census of Population,
March 2001, and 1990 Census of Population, 1992.
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Announcement

The 2000 Census Data are now
available from the Bureau of
Business Research. Visit the
BBR website (www.utexas.edu/
depts/bbr) for the recently
released data. We have city- and
county-level datathat are not
currently available fromthe U.S.
Bureau of the Census. Please
contact RitaWright, the BBR's
Professional Librarian, at 888-
212-4386, or e-mail her at
rjwright@mail .utexas.edu.
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