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Consumer Products, anAT&T business unit, provides communications pro­
ducts, such as telephones and answering systems, to the residence and very
small business market. Since 1987, Consumer Products hasbeen trying to
reduce its time to market bymore than 50 percent. It has made significant
progress, though it is still shortofitsgoals. Theexperience ofConsumer
Products illustrates thatcompetitive benchmarking and focusing on reduc­
ingthe time needed to realize new products can drive significant process
improvement. Furthermore, with a faster process inplace, Consumer Pro­
ducts has begun to focus ona broader set ofexternal customer needs to
drive future improvements.
Introduction

TIme to marketcanbe viewed as a
measureassociated with the product realiza­
tionprocess (PRP). PRP is defined as "the way
in which AT&T moves from technology in the
laboratories to products in the handsofcusto­
mers."! Bythat definition, PRP could include
technology planning, transferring research
results to development, and inventing new
manufacturing processes. Rather thangrap­
plewith these activities, the Consumer Pro­
ductsbusinessunithas concentrated its atten­
tionon one aspectofproduct realization: the
newproduct development cycle.

Aproduct development cycle encom­
passesdefining, developing, and introducing
a single newproduct. Cycle timeis defined as
the interval from the start ofproduct
definition until that product is available for
purchase byconsumers.

This paperwill describe cr's efforts
to improve newproduct development and
cycle time. It will firstdescribe the cir­
cumstances in 1987 that causedcr to under­
take these efforts, especially benchmarking
competitors to helpidentify the process
changesrequired inAT&Ts operation. The
changesinstituted in 1988, and theresults
achieved through 1990, will then be summar­
ized. Finally, the paperwill review recent
efforts to broaden Consumer Products' focus

beyond average cycle time. These efforts
have included applying the tools ofquality
function deployment (QFD) and statistical pro­
cess control (src) that allow customer feed­
backto drive the nextround ofproduct
improvements.

New Product Development In 1987
In 1987, Consumer Products was

enjoying the resultsofbusinessinitiatives
that beganwith AT&Ts divestiture in 1984.
Revenues, profits, and marketshare were up,
largely because ofa redesigned product line,
a newmanufacturing plantinSingapore, anda
restructured, moreefficient business opera­
tion. The restructuring wasbasedon newly­
createdSBUs (Strategic Business Units):
cross-functional teamswith members from all
the functional organizations (e.g., product
management, manufacturing, development),
with the authority to operate each product
lineas a profit center.

In 1987, the newproduct develop­
mentcycle wasspoken ofas having a soft
front end,unstable middle, andhard back
end. Letus define whatwemean by"soft,"
"unstable," and "hard." In the front endofthe
cycle, developers struggled formonths to
reachagreement on the features, functions,
and style for the proposed product. Many the
people on the product development team
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wereinexperienced; the information theyneeded, such
as marketresearch on consumerstyle preference was
unavailable; and many approvals from the functional
organizations wererequired. Weweretrying to predict
exactly whatcustomerswanted longbefore the date the
product would be available. Because ofthose uncertain­
ties, it madesense to avoid gettinglocked intospecific
features, style, or operating procedures. Onceproduct
design began, weknewthat newinformation on the cus­
tomers'needs and stylepreferences would be available,
as would information on the competition's products.
Therefore, wecreateda softfront end, i.e., one that could
accommodate changesin requirements.

The changesin requirements resulting from the
front endwerea primary causeofthe instability in the
middle ofthe process. The resulting instability would
delay the introduction date becauseofunanticipated
extradevelopment work.

Butchangesin requirements werenot the only
sourceofinstability. There wasturnover amongteam
members: this slowed down development while the new
personnel werebroughtup to speed. Sometimes those
newpeople would generate morechanges.

Another sourceofinstability wasthat each pro­
ductdevelopment cycle, instead ofderiving from an
existing-and therefore reusable-design, often repre­
senteda completely newdesign. Productplans typically
called formany newelements-e.g., a speakerphone
circuit-to be developed as part ofthe largerdevelop­
mentcycle. Invention is inherently unpredictable, and
anydifficulties or delays in developing these newele­
mentsrippled through the project. Eachperturbation
furtherdelayed the introduction date.

The flexibility ended when manufacturing-the
hard backend-had to begin. Often, the factory where
the product would be madewasidentified only afterthe
design wascomplete. Even whenthe factory wasidenti­
fied earlierin the development cycle, there waslittle
chancefor input from its manufacturing personnel. Pro­
ductdevelopers reacted to abjections from the factory
whenmanufacturing finally reviewed the design. The
development teamhad limited flexibility to incorporate
comments becausethey usually werereceived toolate in
the cycle. Soactivities beganbasedon the best available
compromises. These compromises often raisedcostsand
delayed product introduction.

Panel 1. Acronyms In This Paper
CP Consumer Products (AT&T Division)
PRP product realization process
QFD quality function deployment
SBU strategic businessunit
SPC statistical processcontrol

Often, development, manufacturing, andproduct
management firstblamed eachother forthe problems,
then returnedto the unstable middle to rework the
design. In other cases,projects werestopped because
the delays madeour product toolateto marketcom­
paredto whatcompetitors offered in terms offeatures
andcost. CP had the worstofallpossible worlds. We
tooka longtimeat every stepofthe processtoget things
exactly right. Butweneversucceeded, andfrequent
changeshad to be made.

Thus, the three largestConsumer Products
SBUs, usingthe development cycle described above,
introduced fewer than 10models in 1987. Consumer Pro­
ductsand itscompetitors introduce their new U.S.
models at the two Consumer Electronics Shows held
eachyear. Despite successin the marketplace with what
it had,an obvious problem confronted CP at eachshow:
AT&Ts competitors wereintroducing moremodels than
it was. OneJapanese competitor broughtout30new
models in 1987. Worstofall, if CP sawan exciting new
feature on a competitor's phone, it could take it two years
to offer the samefeature because it had to pass through
an extended and unwieldy product development cycle.

Benchmarking the Development Process
Consumer Products beganto investigate the

reasonsbehindthis performance gapin product intro­
ductions. Onepossible reasonwasthatAT&Ts competi­
tors wereinvesting moreoftheir resources to develop
and introduce newproducts than it was. However, finan­
cial analysis showed that Consumer Products was spend­
inga higherpercentage ofrevenues on development
than its competitors were forcomparable products. If the
competition wasnot spending more, then theyhadto be
spending moreefficiently. With the helpofan outside
consultant, CP obtained benchmark dataon our indus­
try's product development cycle.

The benchmarking resultsshowed that competi­
tors' design cycles werebetween 40and 75 percent
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Figure 1. Graph presenting benchmark data on the consu­
mer electronics Industry product development cycle. Note
that Industry design cycles for the baseline year, 1987,
were between 40 percent and 75 percent shorter than
AT&T's. These shorter cycles allowed competitors to bring
to market product lines with more up-tCHIate features, and
more quickly.

shorter thanAT&Ts (Figure 1).These shortercycle
timesallowed the competition to gainexperience more
quickly and develop product lineswith moreup-to-date
features. Notonly wascompetition faster, but it also was
moreproductive in termsofthe new models designed by
eachengineereachyear. Except foronecompany that
designed 20percentmoredifferent products per engi­
neer, the others produced at least4 timesas many. Afew
companies produced morethan20timesmoreproducts
per engineer thanAT&T.

These resultswereenlightening, butwhatwe
learned aboutdevelopment processes waseven more
useful. Ourcompetitors tookfarless timeto define the
product beingdeveloped, andoncetheir teamagreed
ona product specification, changeswerenotpermitted,
The teamsthemselves weremoreexperienced, had
more autonomy, andwerenotchanged duringthe pro­
ject. Most ofall, theytooksupport processes-such as
market researchor technical testing-out ofthe critical
path, i.e., the sequence ofevents that determines the pro­
ductintroduction date. Theyrelied onestablished capa­
bilities or platforms to avoid invention inthe develop­
mentprocess. These findings led Consumer Products to
reengineer its new product development process to
greatly reducecycle time.
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Figure 2. Representation of the drop In product development
time based on a focus on time to market. An Improvement
of approximately 40 percent has been achieved over the
1987 cycle time average.

Changing the Development Proc...
The strategy forimproving our development

cycle wasto adopt time as the critical element. Ourobjec­
tive wasnow to reengineer PRP forminimal cycle time,
andallfacets ofPRP wereto be tunedto thiscommon goal.
With this strategy, CP believed it could make changes that
would helpAT&T retain marketleadership andraise pro­
ductivity to new highs.

cp's seniormanagement forproduct manage­
ment, development, andmanufacturing, worked together
to make the changes. Theyset a goalofreducing cycle
timeby50percentfrom teamformation ("kick-off") to
product releaseto external customers.

The development cycle was redefined into
three phases:
- Definition phase. The teamdefines the common goals

to which theycommit. These commitments are docu­
mented ina "freeze specification" that describes the
product features, cost, andschedule to reachfull pro­
duction. Teammembers from eachfunctional area
signthe specification as a gestureoftheircommit­
mentto it.This specification, as the name suggests,
cannot be changed. If there is a needto change it,e.g.
to account fora shiftin customer needthatwould alter
the product features, the project would be terminated.

- Development phase. Design engineers work closely
with manufacturing engineers to complete the design.
The mosteffective product comes from concurrent
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Figure 3. Graph representing the Improvement In new pro­
duct Introductions per year. Note that the reenglneered pro­
cess shows an Improvement of over 200 percent In annual
product Introductions from the 1987 baseline.

engineering between designandmanufacturing.
- Production phase. In the final phase, the factory begins

to manufacture the productin small quantities and
then increases production to highervolumes. Manu­
facturing engineersand designengineers workclosely
to quickly move the productintoproduction. The pro­
duct now becomes available to our customers.

After the PRP cycle, the product development
teamcan move to an improvement phaseto optimize the
design and to incorporate enhancements discovered dur­
ingthe cycle. Changes to the product duringthe
improvement phasecanbe madeduringproduction,
therebyavoiding interruptions to the product flow.

Fundamental to the reengineering is the concept
ofproduct development teams. These teams, formed
whenthe project is launched, are composed ofpeople
from product management, development, and manufac­
turing. All the functions limit reassigning people, thereby
creatingteammemberswhocanbringtheir experience
with the product family as background forthe team's
work. Theyare supported by people who are not full­
timemembersofthe development team, but who provide
services to many teams.

Throughoutthe development cycle, dialogue
among the cross-functional membersofthe product real­
ization teamsstrengthensthe information flow andhelp
the teammakedecisions that consider the trade-offs
acrossfunctions. Thiscommunication allows previously

Figure 4. Representation of the design engineering
expense-tCHevenue ratio. A reduction of approximately 33
percent has been achieved In the 1990 R&D expense to
revenue ratio over the 1987 level.

sequential activities, such as ordering parts, to takeplace
concurrently with design activities. Attimesduringthe
project, the demands forcross-functional teamcommuni­
cation are so intense that teammembersfrom dispersed
geographical locations assemble inoneplace. For exam­
ple,factory representatives are presentforthe freeze
specification, anddesigners go to the factory forproduc­
tionstart-up.

To accelerate product development, platforms­
or previously established capabilities-are provided to
supportthe development teams'work. Platform plans are
developed that anticipate the needsofthe teaminboth
product- and process-related areas. Forexample, process
platforms for rapid modeling support the teams' proto­
typing needs; circuit platforms support their need for
proven manufacturable designs.

R....It. of the Process Chang••
Because the strategy for improving PRP was

basedon reducing timeto market, it is appropriate that
wefirstexamine the resultsachieved in this area. Fig­
ure 2 shows that cycle timedropped significantly in
response to the changes. In the figure, 1987 results are
established as the baseline of100 percent An improve­
mentofabout40percenthas been achieved overthe
1987 cycle timeaverage.

Figures3 and4 showtwo measures ofproduc­
tivity improvement. Figure 3 illustrates the annual
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rate ofproduct-related complaints dropped byabout15
percentin 1990 overthe 1988 level. When thisreduction
in the absolute level ofmonthly complaints isconsidered
in tandemwith the morethan20percentincrease in
salesvolume (Figure 5b),significant improvement in
customersatisfaction clearly wasachieved.

---------------------'
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(b) Percent of 1988 results

Figure 5. (a) Representation of the average monthly com­
plaint letters for product related matters. The monthly aver­
age rate of product complaints dropped approximately 15
percent In 1990 over the 1988 level. (b) Representation of
customer satisfaction measured In terms of Increased sales,
showing an Increase of over 20 percent, using the 1988
baseline year.

improvement in newproduct introductions, and shows
that reengineering has produced an improvement ofover
200 percentin annual product introductions from the
1987 baseline. The design engineering expenseto reve­
nueratio appears in Figure 4-. A33percentreduction
from the 1987 level has been achieved in the 1990 R&D
expense-to-revenue ratio.

Duringthis period, AT&Tsmarketshare grew,
indicating that its products weremeeting customer
needs. Figure Sa, representing average monthly product
complaint letters, shows furtherevidence ofincreased
customer satisfaction. It showsthat the monthly average

Why Focus on Cycle Time?
Since 1987, many businesspublications have pro­

claimed speed the competitive weapon forthe 1990s, par­
ticularly in newproduct development.2-7 There are
underlying reasonswhy a focus on cycle timecanyield
processbenefits, and a clearanalogy to following the
just-in-time Orr) philosophy ina factory.

Although lIT canbe viewed simply as a way to
reduceinventory, its realvalue is in uncovering process
problems. Asworkin the process inventory is reduced,
there are no buffers in the factory to maintain production
whenthere are difficulties. Quality problems are uncov­
ered quickly, and the production processmustbe con­
stantly improved. White collar processes, such as new
product development, have no physical inventory, but
frequently requirelengthy approvals and time­
consuming mandatory meetings. There is noway to
achieve significant reductions in cycle timebydoing
each stepjust a little faster. The steps themselves must
be reexamined and non-value added activities removed
from the critical path.

Perhaps the best example ofapplying the les­
sons learned from manufacturing to other processes can
be found byexamining Toyota's "leanproduction" sys­
tern." Consumer Products applied these lessonsby sig­
nificantly reducing its cycle time. The goalofreducing
cycle timeby 50percentforced cr to confront the issues
ofdesign teamcompleteness and stability, lengthy man­
agement approvals and lackoffrozen specifications in
our oldprocess.

Continuing the Progre..
Clearly cp's focus on cycle time improved the

product realization process significantly. However, the
average cycle timedidnotcontinue to progresstoward
the competitive benchmark. Applying statistical process
control techniques to cycle timedatashowed that the
variation in cycle timeacrossproducts wasnotdecreas­
ing. These factors showthat furtherwork wasneeded to
install a method forcontinuous improvement. CP was

80 100 12040 60

Good

Percent of 1988 results

20o

AT&T 1990

AT&T 1989

AT&T1990

AT&T1988

(a)

70 AT&TTECHNICALJOURNAL. MAY/JUNE1992



Customer
needs

Figure 6. A representation of Quality Function Deployment
(QFD) techniques that translate customer needs to critical
process Indicators. Data from customer surveys provided
the relative Importance of each need. Critical sub-process
steps that make up the development cycle are then ranked
In terms of how they address customer needs. A second QFD

matrix relates the sub-process steps to the measurement
Indicators, Including system test results, number of late
dellverables, and product retum rates.

more competitive incycle time, andbeganto question
whetherit should focus only on closing the remaining
gap. The decision wasthat the foundation fordriving
continuous improvement would be a balanced set ofindi­
catorsforstockholder, customer, and people satisfaction.
All three constituencies are, in somesense,"customers"
ofthe development process. Forexample, AT&Ts stock­
holders may have the perspective that costand efficiency
are paramount. For them, cycle timewould be the key
metric. According to Consumer Products' surveys, the
retailers who sellour product care notabout cycle time
but aboutproduct returns,competitive features, andhav­
inga wide variety ofproducts to sell. Similarly, the end­
users ofour products citeease ofuse andproduct quality
as mostimportant to them. Rather thancontinue to focus
oncycle time, CPdecided to use all its information to
develop the measures important to all"customers" ofthe
development process.

Quality function deployment (QFD) techniques
wereapplied to translate customer needsto critical pro­
cess indicators (Figure 6).Datafrom customer surveys
outlined the relative importance ofeachneed. (Examples
ofthese needsare trouble-free performance, ease ofuse,
andhigh-quality soundtransmission.) Across the topof

the QFD matrix wefilled in the subprocess stepsinthe
development cycle, e.g., specification freeze, physical
design, andtesting. Adevelopment teamthen identified
the strengthofthe relationship between eachcustomer
needanda corresponding subprocess step to rankthe
subprocess stepsaccording to how well theyaddress the
customer needs. Thisprocedure wasrepeated with a
second QFD matrix to relate the subprocess stepsto the
indicators usedas measurements. The indicators
included system test results, numberoflatedeliverables,
andproduct return rates.

This two-step process delineated the indicators,
ranked bytheir importance, inaddressing the customer
needs. Wealso established a process that permits revi­
sionofthese rankings as customer needschange. Opera­
tional definitions forthe indicators clearly specify the
measurement technique required. Data from the meas­
urements is displayed and analyzed using statistical pro­
cess control techniques. Weare confident that improve­
mentofthese indicators addressthe needsofall process
"customers," i.e., stockholders, end-users, andCPpeople.

Summary
In a sense,Consumer Products is in the middle

ofits third round ofimprovements in its newproduct
development cycle. The first round wasrepresented by
our turnaround during 1984-1987, when the entirepro­
ductlinewasredesigned to be more competitive in fea­
tures andcost. Wedidthisbyusing taskforces with vir­
tually no attention to process. Butbeginning in 1987, we
beganto work within a framework that recognized the
processitself. The number ofproducts weintroduced, as
well as competitive benchmarks from othermanufactur­
ers, instigated the change. Weusedcycle time reduction
as the focus forour efforts. Starting in 1990, we took a
morecomprehensive view ofusing customer input to
drive our improvements andstartedto use the more
sophisticated tools ofSPC andQFD. Ineachcase, our
approach has been appropriate to ourcircumstances. As
CPhas matured as a business, its process forprocess
improvement has matured as well.

Wemust include some cautionary notes to oth­
ers considering a similar effort. Although the efforts have
yielded significant benefits, the changes have notbeen
easy. The required platforms werenotalways in place to
support the development teams. cr's outstanding results
attest to the commitment anddedication ofthe team
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members. Based on surveys oftheir attitudes, team
membersfeel greater satisfaction becauseoftheir
increased authority in the newprocess. Decisions are
now madeat lower levels in the organization. However,
teammembersfeel less positive abouthowwell weuse
leading edge technology relative to our competitors
becauseofthe strategyofbuilding on existing platforms,

The cultural changesassociated with reengineer­
inga processcannotbe minimized. Consumer Products
had several advantages in this regard. It had an esta­
blishedmanagement structure, including the SBUs. The
Consumer Electronics Shows provided semi-annual
benchmarks that could notbe refuted becauseoftheir
clearfeedback on competitors' products and capabilities.
Mostofall, since 1987 CPhas invested extensively in
training andcommunications to changeits culture. It has
createda set ofshared values anda passion to be the
best for its customers, owners, and people throughout
the organization.

For those considering a similar effort, Michael
McGrath has, from our perspective, the right advice:
"Companies are inhibited by the lackofa clearproduct
development processor high-performance culture. For
those companies, the best solution is to start at the
beginning by redefining the processandchanging the
culture."?
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