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INTRODUCTION

Information processing technalogy has had a profound
P ) gy F

mn

impact on crganizations since the widespread adoption of
conputers in the 195305, How will this techneleogy influence

managemant and arganizations in the 1920 Will theres be a

-

)

tTution of management Ltheory and practice?

=

o this paper is to presert 1) significant
techrnoloogy and 2) to discuss bhow senior

take advantage of the technology to change

the fundamental nature of a business. What doss the senior
marager have to do to sse bthat information technology is
employed affectively in the 199087 What technolegy is most
appropriate for the firm and how should it be zelected?  How
doss the firm implement new technology?

The Fole of the Manager

Managers frequently complain that they are ill-prepared
to cope with infaormation processing technology. For many
manacers, the techrnology is alien and complex. Infarmation

syvetams proftessionals have oftitesn ssemed to confuse izsues

and have Drought inappropriate questions to
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A In oo firmsy ]
the bechs rather than of the busingss.
Managsrs shouwld insist that they maks the appropriate
decisionsg and should take an active part in the mansgement
of intormation processing. For a framswork for managing
information processing as a seniaor or divisional level
managelr, S Lucas and Twrnar (1982 and Luzas (17850 . in

the past informsation processing was another activity to be
mananed. In the 19%90s information processing technology
will be at ths center of managemant planning and decisiloan
The Mansgser as s Leader

Managers often ask, "what canm I do to influesnce an araa
az mystericus as infarmation processing™ I am not an szpart
on the technology.! There is much that the mnon-tschnicoal
manager shouwld do to lead information processing in
the organization. The s2nior management of the fiq-m will
determing how the firm uses technology during the 19%0s.

the infiluencs

Joes

Hio general manager

processing ackivitises? Mintzherg (19773

ot

analysls Fow a manager leads:

=

Yewsleadershio permeates all activities;
would be underestimated if 1t were judaoed i
the proportion of a manager®s activities th
Each time
criticizes a subordinate he 1
leader...in virtually svervyt
"= actions are scresned by
for leadership

slriclty related to leadership.
EnoCour ages

[l

Lhy as
B E
Xl e o T

Tlues

it=

information

offers a compelling

importancs

n terms of

at are

a manager
acting

hing he

i
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"
"
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aole Lnformation procsssing by developing a

wismlon for how the grganization will look in the future and
the role of information processing in achieving that vision.
e or she leacs by participating in decisions about
intormation processing, by attending meetings and supporting
the uze of the technology. The manager encourages obhers to
i

thinmls creatively about technology by =suggesting ways that it

can b vsed to advantace.  The manager also helps the

irplenentabion procsss for new technology by using

i

intormation proceszing systems perscnally.

vestion Tor managers is not Yhow can we

The kew ¢

dg

this process w b & compuber,” bt instsad, "whiat

ppportunt tiss does the b

hnology provide te galn a
comp=titive advartsge?"  lLleading firme are using the
technology a5 a2 part o+ their strategy, for ssample, sos

Wiseman, 19835, Many diffesrent examples of the strategic use

~h

of bechnology have been cited rancing from Mercill Lynch™s

Cash Management Sccount to a Moglesson system which ties drug
stores more clos=ly to thisz distribotor.

The techrnoclogy is often sulted to diffsrentisating a
product or a service. A major New York bank has used the

technology to offer unigue cash management services to

During the first decade of this

usarse conracted to a ftime—-sharing
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systom Lhat mad data on thelr deposiits at the bank., The

teration eavsten offers & powserful microocompuber

which not only retrieves data from the bank offering the

Il "

sarvice, 1t also dials and rebtrieves dats from other banks
used by the customer. The zervices of the micro-based
workstation differentiate the bank’™s products from those
offered by compatitors.

Compubter technology can bhe wused to provide s cost

advarbage, silowing & firm bto adopt the strategy of becoming

A 1w oo producer i bhe indushiov. The General FMotors

Saturn project 1= counting heavily on the use of computers

to eliminabtse papsr from bthe proocsss of manufacturing & car.

Ore estimate is that up to 00 ner car could be zsved from

the slimination of sapsr. Comouber systems and

sommunicetions netyor

and the technology will bes aspplisd to give GM a cost

croduc2rs in buillding an

=

advarntage over domestic and fo

%
it
[
1]

automobillea.

Firms have besn very succssstul in using the technology
to innovahs, The FMerrill Lynch Cash Management Account was
the ftiret such account coffered; Merrill is estimated to
have over one million customers and to sarn over $50 millicon
a vear 1n fees generated from the monsy it manages via the

Cashh Mansgement Account.

-

A rezporaizility for eenior managsmesEnt is Lo have a

wision For ths fuhures of the snterorise. What will o
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Matu of Yiaion of Competitive
industry ———y firm in < sEiFateqy

Futugre

How doss How ocan
technology technology
support the changs our
firm? compatitive
position?

Flan +or
organizatilon

|

Flan for
technol agy

of the Firm

Managems

Figure 1

Technaology has two roles as shown in Figure 1. Firet

W & Fioaw can techrnoloogy change ow compstitive position™
How will it alter the kind of business we undertake?

the

ri

Reuters, long a supplier of informabtion,. expects Ltha
technology will change its core business, From a news
aervice, Resuters first expanded into providing financial
information via an on—line cosmputer system. MNow the firm is
allowing ite custamers to execute tradés over its network so
that its inftfo-mation providing s=srvice has become an

olectranio maryaet. Iri the future, the Reuters will likely

Center for Digital Economy Research
Stern School of Business

Working Paper 18-86-079



revenue From this electronic market than from

i e arigd information services.

lesh man must look at the support that
Fachnology 1= able to provide. In Figure 1 technology also
supporits the firm in following a2 chosen strategy. 0Onlin=

i
m

systemsz and communications technology are the suppoirt needed
for the FReuter’as sysbhem.

an important role for senior management of ths firm is
developing a vision of the future. Mznagement shouwld ask

whalh will be the key to owr success in bthe future?  What is

Lhe role of technolegy in achieving this vision? GM feels
Elhat it musht become & low cost producsrs and that teschnol gy
iz hhe way bto schilesve this goal. fAs a resuli it has

st EDS and Hughes airecraft and has undertaken the

for Flanning

The important point iz that the technology not only

supports the business, it makes it possible to change b

wayv the firm combet

Fvamples of the integration of technology with
corporate strategy suggest several areas in which to look
such as customer service. Can we use computers to help
zerve our customers better? Can the technology give us an
edge in becoming & low cost producer, say through CALR/CAM

fems or factory—floor avtomation? Can a computer system
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monitor the spvironment or thea

a Framework to help the manager think
about how tachnology can change the firm®s approach to its
business and how the technology can be used to support the
manager's vision of the firm in the future. The rows of the
systems map in Table 1 represent various functional areas of
the $irm. There are many transactions—oriented information

processing systems in organizations; thess applications were

mften the +tirst undsrta they were well understood

1

s appeasred o offer iomediate cost zavings. 5 bvpiceal

zuch as those

fias operaticnal control systbems

s i

maraging production in a factory. Managerial

is resraszerted by fFinancial and budgeting svelsms.
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Budgeting SOUrce to data ion-
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Tressury ions

Productlon
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Lanning

rwice
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Svstams Map

.
=X
!

Figurea X

The columns in Figure & represent three grroups involved

in 2 typical information system: originators, processors ard
nsers. Originators develop and distributs informstion while
a processor adds value to data in som2 wWay. Uzsers are

nterested in processed data for making decisions and
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map helps identify possibilitiss for using

the technology i a strateglc manner by shifting from one

category to anothar. For edample, can a firm process some
pf the intormation it originates for obthers? Alternativelv,
can we process information developsd by customers, 2.g. by
connecting customers to cur online order entry system?
Congsider Reuters which at first was only a distributor.
Ite customers warse the processors and the users of datag
they made decisions and srecuted trades based partially on
crmation providad by Heuters, dom Reuters iz becoming
bl processor for cusbomsrs by allowing ussrs of its

information to make hrades over the Feuters neshtworb. Soe

HH

Tabies 1.

rigioal ith Trading

(Type of =systz=m) Tranzactions Transaction—
stirategic

riginator FReuters financial Reutsrs network
data data % trading

Frocessor Customer through Trading service
extermal trader provided by Heuters

esrs Customer Customsr &

customer’s custaomer

4

Reuter™= System Map

Takle 1
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In anocther example, American Hospiltal Supply

corporation, now a part of Baxter Laboratories, provided its
k= . P

customer hosplt

i

ls with terminals connected to the &HS order

entry system. Customers wuse the terminals to enter orders
for the products provided by AHE. AHS also sold its
customars zoftwars to manage hespital inverntories and

perform other taskes, thus tving the hospitals more closely

o

to AHS.

Frior to the svstem, the custcocmer originsted
information in the form of crders. The crders wers
AHE which processed them. AHS was the primary user
information to determine what to @hip to the hospit
placing terminals in hospital offices, AHS mades its
custopsrs the processors az well sz originators of
information. The svetem reduced AHS order entry cos
imprroved customsr service by redacing the tims from

o receipt of merchandise, and tied customers more

o AHES.

sent to

of the
al=z. E

ordering

closely

Table 2 applies the systems map to the cash management

workstation discussed arlier. The system did not change

the originator of service; 1t remains with the banks

hold customer deposits. Howesver, the workstation h

a new processor; it collects data from all of the

who

an becoms

originators of data and presents it to the ultimate user.
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4

which developed of the workshtation is now

-
his
|8 &}

identifisd as the provider of a customer’s major cash

maE SO EEn E PO RS SIS .

Without micro With micro

-

(Type of systam) Tansactions fransactiaons
managerial control managerial control
competitive

Originator Many different Many different
banks banlks

Firocessor Bank customer Developer’s system
processes for all
customer’s banks
Devel opar=cash
management
pimovidar

Hank cuztomers Custommer of
many banks

e
in
i
3
In

Barik Mioro Cash Manager Syshem Map

Tabhle 2
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The framework in Figure 2 may be helpful in thinking
about some of the opportunities provided by information
processing technology. It is important for managem=2nt to

s vieion of the firm and to think about the role of

technology in this vision. Th=n, as suggested in Figure 1,
Ehe managesr musht develop a pian to achieve his or her vision
for the Firm and a plan for the technology. The following

sections are an assessment of the technology that is likely

i

to be in widespread use in the 1%%0s to assist in this

[ GCEEE.
G BEEMARTO

Developing & vision for the future is nobt an sasy tasbk:

thers is very littls that one can do to learn creativity. &

T

stenario 1s a useful approach to gensrating idess for

L

plamning. In this sechtion, we shall follow the manager of a

division of a manufacturing firm scometime in the sarly

1t

1990,

Our mamager, Bob Howard, has just returned home after a
thiree-day business trip. He anters his study which contalns
a microcomputer.  From the menu that sppesrs when Bob ftwns

on the computer, he selects the "read mail" application and

is auvtomatically connected to a corporate computer that acts

as the main message switch for the firm s electronic mail

systam.
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= 1 [L..

rearding some and placing

others in files for later followup. He replies to about

anes, sometimss including copies to others
a= a part of his reply. Bob then consultse the notes he mads

it the alrplane, and composes two memcs to his staff

3
m
3
r
HH
]
i
X
|
m

addr=sses each memo to a name which refers to a
list of recipients s that multiple individusls receive each
MESEAgE,

Irngluded in Bob's mail are threse messages from remobte

et
o

cations, two from a customer and ang from a2 supgplier. Eab
rasponds to two of these messages, and puts an slectronic
remindar on thes system to call the customer who sent the

thiro me

sage o discuss a delicate issue on the telephone.
Though tired at this point, Bob has been awav from the

raws Foge

sx e calls up summaries of important

ard inkternational news onn the terminal. “fter

twwing Lhe news, Bobh ruans the expenss account program bto

record his sspsheses.  The system prompts for the expenses

il performs s5ll of the caloculations. The nest day
accounting will review and authorize the sxpenditures and
imitiate an electronic transfer of funds to Bob™s personal
chacking scocount for the monsy the firm owes him on the
trip.

The nexbt day in the office, Hob works with &
mizrocomputer that is similsr to the one in his study at
fnome. The office machine, however, alsc has & voice

recogrnition capability =0 that ke can spesk the commands

Center for Digital Economy Research
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instead of tvpe them. Being s resaszcnable typist, Bob doss

st use this feature., Howsver, for preparing letters and

mencranda, he doess dichtate slowly o the computer which
convarts his spoken words into written text. 6 secretary
reviews the written text and makes any corrections neesded.
Eob walks to the office of his assistant to discuss the
presentation he must make at hesadguarters. 1is assistant
shows him the rough drzafts of the exhibits she is making for
the meeting. Bob will use a large screesn display to projsct
the sxhibkits on a scresn at the confarsnce room at
headaquarters. His azsistant promises to have all of the

displays finished that atternoon and will tramsmit theam to

m

Bob = that he can review them from his workstation at home

that niaht.

This @

z=nario offers Jjust a few exanples of how 2

marager will be affscted by the ftechnology 1n the coming
vears., ALl of the applications envisioned above sxczpt for

it

the spesch dictation system exi today.  MWhy 1is the

scenario sonsthing for the fubwre? There are few
organizations whiach have inte=grated all of these
applications Lo form a single managerial workstation and to
combine the workstation with a communicatiocns network.
Also, many managers are not convinced that s computer can

help them in their own work, having besn discouraged by

Lheir +irm"s unsuccessful information svystems on large,

maintirame computers,
Center for Digital Economy Research
Stern School of Business
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Mote also that this scenario iz incomglete bhecsuse it
does not address the use of the technology for the basic

procsssing of the firm or for competitive advantages.  Such
szenarios can and should be developed, but they are
dependent on the specific organization involwed, In
summary ., this scenario is intended Lo demonstrate some of
the wavs 1 which an individoual manager can expect to
wtilize the techrnology and to illustrate how scenarios can
contribute to the planning process.

TECHUOLOSICAL TRENDS

Temohology is advancing at a blistering pace.  Hows:
simoe the 12%90s are fast approaching., much of what will be
aval lable in the next decade i in the laboratories now.

While predicticns are 2 tEchnology sssessmneni

iz important fto the firm in plamning for the future. This
section pressnts signficant frands in the technology which
should help the firm in determining how to use information

processin

(15

to gain s competitive advantage.

Cheaner, Movel Rrocessors

The trend toward less expensive, mors powerful
processors should continue. Vendors are already shipping
Z2 bit microproceszors in the next generation of
workstations. The most popular microproceszors today fetch B
lrits at a time from memory and perform calczulations on 14

Bits at o bime {z2rnd hence are called 14 bit processors.
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It is unlikelv that there will be a nesd to go hevond
ZE kit orOcessOrs. ét least for microcomputers.  Beyvond
these I2 bit chips further improvements in cost and
pmerformance will have to come from refinemsnts in the chips
themselves and from lower production costs. Several vendors

Rave introduced computers which empleoy reduced instruction
P 7

:ets; only the most frequently used instructions are "wired
imto" the chip. Reduced instruction set computers (RISC) may

Gffer a spesd advantags sincs bLhey contain a smaller number

ot insl ctions which can executs more guickly than
conventlonal processcrs.
Grother alternative +for obtaining more processing powsr

12 the us

il

of more novel computer architectures.  There are

a number of experiments underway now to determine 1f

slternatives to the conventional won Newumann architsectures
offer advantages. Most of the alternative approaches are

designed for higher spsed computers than micros.  The most

piromising §de the present Ltime are for computsrs which
usze a large number of processors workling in parallel to

solve problems.  The drawback to this approach is the
problem of coordinating the processcors and bresking the
problem on the computer into parte which can be warked an in
parallel. For further discussions of computer

architectures, see IEEE Spectrum, Janusary 1934.

Worbatations

The workstation describsd in the scenario will becomes

an incressingly common sight in offices. The workstation
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will be bullt sround & microprocessor of 1& or 22 bl

]
A
i
=
e
=

will Featuwrs a high-rescloution coleor graphics di

=2
i
]
ot
L]
<!
=
i

large hard disgl with 20 to 30 million bytes of s

i

orage,

1]

craft printer and a modam for communicating with other

i
)
|
0
=4

vkere. There will alzo be specialized peripheral
devices dapending on the way in which the workstation is
Feing uzed, for example, optical disk readers for access to

Targe amounts of data (see below).

Because 1t appears that workstations can dramatically

F

improve managerial productivity and the quality of work,
crganizations in the 19%0s will creste an environment in

whiich thers ie likely to be more fthan one workstation oer

professional enploves,

srecutlves, az in the scenario

above, will have zt home as well ass &t the

aftfice.

{50 - <
Speci

I applications of workstations will sutend bewvand

zrgineering and management. There sra now & number of in-

}
1]

hovee publishing systems based on micros. These svshtems can
= d =Y :

i

produce professional quality publications, outting
development time and cost considerably.

Communications Networks

The proliferation of microcomputer—-based workstations,
the increasing btrend to connect organizations with suppliers
= =
and custom=ars, and the growing popularity of electronic

comnunications all provide impestus for a growth in

Pl

communications networlk

i
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At the prezsnt time with the deregulation of ATET, it
im difficult to Fmrécagt the environment for nebworking in
the 19%90s. It is likely that there will be a variety of
services avalilable for wide area metworks which connmect
locastions separated by from a few miles to thousands of
miles, Thz comnon carriers will offer switched ssrvices for
digitsl tranmsmiz=sion and packst networks like Telenst will
cortinue to be popular.,

Seymez Filirms will want to control their own

communiications and bypass phone conpaniss. Frivats

g

vt bes te accomplish thess purposes such as the one

developed by Citibank, ars are likely to

only by the la

The use of local area

conputers and other devices on one or ftwo floors of &
Huilding should sevpand rapidlyv. By the 1990z thsre should
e two o thrae standard nebworks, sach of which will
zupport most vendors® products. Local fAres Nets (LANs!) are
consbrainsd now by the high cost of connecting each computsr
to the network and by confusion over standards for the
rnebworks.  Costs should drop making it economical to connect
computers to local networks and two or three spproaches like
Ethernest and the IEM token passing schems should become
standards.

For factory automstion, the GM initiated HMamnufacturing
Gutomation Frotoool MAF) will greatly facilitate the

develoopmant of Fledible manufacturing. Taday system
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integrators package sguipmant from 2 large number of vendors

T

o buiild computer integratec

manufacturing equipment, The
ardoption of MAP will esse comnunications among devices from

vendors, simplifying the development of asultomated

Froun-th Gansrabtion Languagoes

G Fowth Gernsration Language (468L) is a language that

s

= at a much highesr level than COBOL or FORTRAM. These

anguages festure statements like SELECT EMFLOYEE WHERE

pmad

SHELARY OT Z0000 AND YEARS GT 10. Thizs statement might

ek 211 emplovees who have a salary of over $I0,000 per

and have worbked mors than 10 vears in the firm. In

COROL., it would take many statements to accomplish this

processing task, especially for printing a report with the

A Fourth Generation Language makes it possible to
=} =

raduce programming tims since the level of detail of a

lamnguage like COROL is not reguired.  These languages have
Eeon becoms popular with vuesrs who write their cwn programs
Father than wailt for a computer professional to become
available. The languages have made possible the phencmenaon
af end-user computing. Az long as the information desired
wiets on the computer and iz not spread across hoo many
different files, a user can retrieve and manipulate the data

Mie or she wants relatively eacsily with one of thess

languages.
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We also esxpect to ses firms wsing 46Ls for their

One expesriment

has shown that there is creat potential for increasing
programmer productivity with these languages, but that there
may be a zost in execution time (Harel and MclLean, 1983).
Fince programming and systems development is such a
bottlensck, firms will make the decizion to purchase more
nowerful hardwars if required to obtain greater programmer
productivity through the usze of 4GLs.

Svstems Development

In the past five years, packaged software has hecoms a
csignificant force in information processing. The coshs and
time plus the frequent inability to produce a goond system,
have made a custom—developed application much less appealing
today.

The guality of applications ps increased as

new genzrations of softwars have besn released.  Manvy
packages have besn around for over ten yvears. and have

experienced constant improvements during thisz pericd. #lso

U

the mass market for microcomputer software has forced

vendors to develop software packages that are easy and
appealing to use. Packages will continue to grow in
popularity:  the first guestion will ke "can we fird a
package?" for a new application rather than "how much will
a custom system cost and how long will it take?!
Workstations will be developed to asszist analysts and

praogrammer-s when 1t is nec

D
h]

sary to develop a custom svstem.

Ll
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The jaobs of the programmer and sysiems analyst will continue
toy maros.  The fimal ohjsctive will be to have automatic
mirogrammlnn packages so that the systems analyst can
generate programs atter entering 3 description of the
syvetem’ s reguirements in to a workstation. Such systems
should reducs the need for programmers and change their role
to one of developing software for packages and specialized
vsas. The work of the programmer will be leveraged; instead
af develaping 2 custom syvshtem., hs or she will develop
systems capable of producing custom applications.

150 fdvanoss

Froviding input and produacing output contirmuess to s a
bottleneck for computer systems. An increase in systems

that link organizations together like the one developed by

P i can Ho

'1
]ll

zpital Supply will reduce the amount of dat
Faentiry, ot input will continue to reguire a significant
amount of human effort.

For tactory applicaticns, there will be extensive uss
of bar codes which allow the movenent of parts and materials
to be tracked with little or no keving of input. For office

sed use of electronic transmission

work, there will be incre
af docurments rather than peaper copies. A copy on paper will
be pricbted for review or for making notes, but most

documants will be exchanged by elactronics. When 1t is

1

mnecessary to work from a paper copy, Optical Character

coognltian (OCR) readers will handle input.
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o ot

.Hany svasbtams will fesature natuwral languages or
restrict=d natural ianguage imguiery, The user will not have
o rememnber conmand syntaxr to ask & guestion of a databsse.
Othar interftaces will orovide the ability for the user to
make an inguiry by giving an example. The obiesctive here is
to make it egasier for & user to interact with data.

The iggest potential and greatest unknown at this time
is with voice recognition technology. Current systems are

vary limited in what they can recognize, see Fersonal

Computing, April 1985, However, there are promising
developments which may produces s breakthrough in
understanding speech (Timps, April 1, 19E9). It iz likely

that in the 1970z a significant number of nontypists will

communicate with computers using brief, spoken commands. 5 =

itrdividuals will Bz able to
dictate short letters and memoranda into a machine which
will convert the words to written text. However, for
individuals sccustomed to working with a keyboard, the

commancs will probably be faster amnd more natural

than the svailable spesch recognition svstems.
I 3 Y

Optical Storage

Optical disks offer the potential for vast amounts of
estorage st a relstively low cost.  One of today's optical

isks

£

i store 200 million bytes of data or enough

L
fiy

characters for about 1000 books. It is now possible to buy

a databkase on the 10,000 publicly traded firms in the LU.S.

which contains historical financisl statements, excerpts
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documents, the text of security analvst reports and
abistracts of magaziﬁﬁ articles about the firms. Ths
databas=e comes with an optical disk readesr that 1s used with
2 microconputer, The low cost of mass prodoacircrg data for

distribution on eoptical disks suggests that much information

sent over communications lines will he

distributed in physical form via a dishk.

Today™s optical disks are read-only: one can at most
wWitlte data once. Optical disks thal can be eraszsed are now
in the laboratory and should be aveilabls by the 1990z,

This technology will probably eliminate or drastically
raduce the wuse of magnetic tapss and will eventually replace
magnebic disks, though probably not until after the vear

2000, Optical disks offer a firm many exciting possibilitiss

for the staorage and distribution of vast amounts of data.

=

Marmasgesrnent SBvstems

Data Hase Management Syestems (DRMS) have been available
o over 13 years, at least for mainframs computers. There
still arz a largs number of organizations which have not
adopted this technology. however, their numbers are steadily
decreasing. For multivser applicaticons on mainframe and
minicomputers, thers the 19%90s should bBring a databass
environmant to most organizsations.  This environment will be
characterized by a database management system (probably
relationaly, a highly integrated data dictionaryv, and a
guery larguage or Fourth Gensration Language for

prooor amning .
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szene, pareonal Filing and storages

computar attsr soreadshests and word processzing. CQurrent

NS software on micros is beginning Lo appreoach the ease of
use of spraadshests; by 1970 this kind of program will be
common on manag2risl workstations.,

Artificial Intellicsnce

Al iz being applisd to business applications primarily

n

in thie form of expert systems. Theze =sveiems capture the

Fules s y human experts and place them in a knowledges
bace. Expert systems are in use for configuwing DEC VAX

computars and two firms offer exspert systems for providing

tfinancial advice, one of which contains S000 rules.  More

prpert systems will be developesd to give a fir-m a2n =sdos on

compati tion.

Office Guitomation

Office actomation is an amalgamation of a number of
tools including electironic mail, word processing, and
pEreonal services like slectronic calendars. Office
avtomation and communications will be integrated under
informanion services and will report Lo the chief
information officer. Electronic mail will become more

Loand will be used to entice managers into hands-—-on

prevals
use of computers. VYolce mail systems will also be used

simce they do not reguire the availability of a terminal and

il

e = advantage whers travel is involved. Office
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smatnion will be a festurs of vast compubter networks

g omany of a firm's processors together.

commens b im

Fahtaern of 11 N0

of the trends predicted azbove suggest an
evolving pattern of processing in the organization. First,
the sconomics of hardware versus labor to produce sottware
favar continued substitution of hardware for systems
devael opment and programming time. Orgnizations will be
forced bo adost anslyst/programmesr workstations and Fourth
Ganeration Languages if fhey arm bko complete a fraction of
the applications demandsd by users.

ThHias high demand for and low supply of svstems
cleevnl opment resourcess will lead to & drasmatic increazes in

thve amount of computing dore by end users working with

arie Faurth

smation Languacess. A users undertake

more computing and becoms a

workstation, office automation and traditional tor-ms of
irtarmation proceszing will merge (Benjamin, 1982, The

workstation will perform local proo=ssing, make inguiries of

T

a2 mainframe computer’s datzbaze and will also handle office
avtomation tasks. Capabilities such as those described
above reguire firms to build networks of computers which ara
aible to conmunicate with each cther.

At firs=t, we will se= mére distributed processing as
users continue to scguire micros and deparbmental
minicorputers,. However, as the burden of supoorting

saquipment continues to rise, there will be a trend

oz

s
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it
v
o

formation procassing groep o Lak

mors responslibility %Gr cperaticons, support and sarvioe.

will Find that they do not want to run theilr own
computar centers

As software and hardsare becomes easier to use and
there is more networking, the actual location of data and
processing powsr should become less important. Certainly
there will be distributed procsssing in the microcompuler-—
hased workstation., However, +for access to data and programs
and specialized compubting demsands, the uszer should not be
concerned with whether the computer is next door or

awmay. [OFf course, this theory only works

computer stafsd is able to successfully

rperate a compler of computsrs and communications networks.

aryed Tmplicat

The Trands sbove have a number of implications for
managemEnt and the organizastion. First, information

proacessing involyving computers and communications natworks

pus

ven more intesgral to the functioning of the

=
g
]
n
i
)
T
m

firm., The firms that swuccesd in the 19%90s will be those
akle to manage information processing techrnology and use it

to gain a compatitive advantage.

o

Memzgement can al

n
e
L
&
m
N
rt

to spend an increasing

a

amount of money on information processing. Traditional,
nperational svstems will continue to expand in scope and
will Fandle larger numbers of btransactions. &t first, a few

to thair central

il
in
1l
] 1
o
=
i

i
i+
i)
EX

banbts had avtomated tall
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bambs are Jjoining in reglional and nastion-wide

'W
.
3
A
+
]
|
ey
h
:
3
"
5

e of automated tellers to increase the level of

soryvi e they provide to customers. fosts and the banks?

o bhe technology also increases.
There is no ane right amount to spend on information

technole Firms will cost justify soms systems and will

undertaks other applications because management fesls the
firm mav oain & compstitive advantage by doing s2. Firms
will move toward the use of stzering committess for maeing

decisiocnz on new propossls for the use of the technology

o o chtain wid:

spresd inpuit and

Coelk o savings will be used less to justify theses
irveastments in bechnol ooy,

Firmally, maragers and others will be more involved in

prooessing Lechhnology than ever bhzfore.

will wse2 the technolooy for personal support, look

for wavs to gala & compebitive edge with the technology, and

1

woa comsidersble amount of time actuslly managing ©h

1

processing effort, itself.

THE IMFACT OW 7T

OFGANIZATION

What do these traends and their ieplicstions mean for

H

the organizabtion? First, information processing will be
vsed in a wide variety of ways in the firm. Second, these
usas ofF techrology can change the nature of the firm and its

=

indust-y, Finally, thers will be an impact from the u

5

ez of

i

the bechooloogy on bhe str-ucture af the firm and on its
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of thess aspects

bhiat can the organizetion do differently than 1t does
now by wsing the technology of the 1790s7?

iscussed sarlier, the firm can use technology to

u
n
=

1. A=
nain a competitive advantage; the technology becomes s part
of the Ffirms strategic thrust. See Lucas and Turner, 19825

Ives and Learmonth, 17843 Parsons, 1234,

2. The techrnology will be used to create
Lhuar“"gunizaflunm; systems, systems that tie togethsr two

o omorsE organizatlions. Hanbt automated teller netwarks and

shhe Gmeric

=1 Supply order snbley syvshem are examples

of syvstems which span organizational boundaries. This byvoe

amnd ties firms more Clossly

mave rapidly toward papesrless

—

operates a faoil

ST LS. Tanden Conpu

ot
.
i
<

that is closs to panarlsss, Orme of the chisctives of GM°

L

iz to =liminste papsr from the procsss of

Satwrn proi
credering, building and deliivering & car. In fact, Detroit
iz already foraging slectronic links with some of its

pplisre (Business Wesl., August 2&, 1¥85)

4. The techmology will be vsed to redesign and

the crganization, especially electronic mail and

K

s svatams. G few firms haves used information

syatams and slactronic msil to reduced the number of layvers
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and obtbars are supescted o foilow

ok

8, 19843, In addition to the poszible

reduction in the lavers of management, commuanications
technologles present the opportounities to develop noew
orgeanizational structures.

Many firms are organized into departments containing
individuals who nesd to communicate with sach other. What
it there are enough communicsations options that individuals
do not have to be grouped together physically to

communicate™  MWould it make more senss to have an 2ngin=er

i

in bhe {factory where there are production problems
commanticating with his or her colleagues electronically
rabhzsr than in an office in the asdministration building?
Sme Mlson and Lucas, 1982,

2. CDomprtars will ke applisd to bthe bassic productioan

processes of the firm. Factories will continue to adopt

automation and thers will be an emphasis on conmecting

far fatct

avtomation with existing inaformation
processing computers in the Firm. The technology will also
he used to offer new services and produchs.

6. Caomputer Aided Design and Computer Aided
Manufacturing (CAL/CAM: will experience continued growth.
CAD systems will be linked with CAM so that sventuslly there
will be a closed loop from design to production.

. Elmctronic mall will pervade the office and there
will be many external mail systems in which membesrs of

different organizations communicate electronizally.

Center tor Digital Economy Research
Stern School of Business
Working Paper 18-86-079



e Firms will develop more BEapert Svsbteos, svehems

mhtich record the srpertize of an individezal as a seriss of

suample, subtomcbile manufacturers ares interested

lagy as 2 way to mshke disgnostic and repair

exp@Ertiss avallable at 211 dealers’ ssrvice departments.

moact on the Industry

[a |
=

Intormation techrnology may change the natursz of the
fFirm and the irdustry. e have already seen the exampls of
Revters which is undergoing a transformation from a suppliesr

of information to a proocsssor. See Businsss Week, Juns 17,

19835,

The wuss of computer systems has raised barriers to
erntry 10 a number of instances. american Hospital Supnly’s
systems are given partiasl credit for forcing a2t least one
Lo drop naticons]l distribution and concentrate on beino
2 regional firm.

Zmall airlines are protesting the barvier to entry that

i
ey

a major carriasr’s rezervations system ralses. A carrier
that cannmot afford its own svsten must rely on the trunlk
carviers who have capitured the market with travel agents.
I+ the small airline is not given neutral or favored

treatment, its flights may never appear on the reservations

Industries may find the economics of production changed
by the technologvy. PFPrinting and newspaper productlion have
been dramatically atfected by computer technology. Linotype

machines have bzen replaced by computers with far mors
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capabilities for sditing and formatting stories.  Syshems

- - "k - .
+iat today for newspaper paze layout and hnewspapers will

to control the

m

probabhly be forced to zdopt thsse svstem

cets of production.

g

Impact on Enplovees

There i1is relatively little documesntation of the impact
of the tschnology on individual smplovess. As discussed
above, iobe have been eliminsted at individual firms. vet
the LU.%. economy has created millions of jobs during a
period in which the number of Jdobs in Europes remained
constant or declined.

Looking &t the trends in applications and the
technology, we can specoulate on their likely impact on what

emplovess do at work. First, we expect clerical jiobs will

,.._.
o]
i
ot

becons lezss tediovs and more demanding. Cler smm ] eryesea

will have to bhe more highly trained and are likely to

encountasr more stringent Riring reguiremsnts.  There iz
likely to e a reduction in the need for clericals.

Secretarial positions may be reduced in number as well.
We supect the natuwre of the secretarial job to changsg

professionals will take over some tasks previously done by

ecretaries. Volice input for dictation will eliminate the
usze of shorthand or dictating egquipment, fresing the

secretary from transcription chores. The secretary,

however, will have to correct and revicee the results of

b=t

woieos input, Frofessionals wil grnter more of their own
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arel will communicstse moce elsctronically with

Micidle management has proven remarkably resilient as
changes have occured in organizations. Middle managers ares
likely to adopt the technology and become leaders in its
implementation. The =zame will bes true of the staff; the
tools furnished by a workstation are of immediate, direct
benefit to this group.

The demands on seniocr management will be severe. These
managers will have the responsibility to develop creative
applications and to sssbk a competitive advantage through

technology Thay will hawve to lead and manage information

L=

prrocessing in the firm and ar

il

likely to be expected to use

worketations, kthemsel ves.

There also will be mew positions created by the

L

techrnology.  OFf couwrse, there will be a need for

communications specialists and data base adrministrators.

Hipwever, bthese positions are within information processing.
Me alsoc will sz managers of end-user computing who work in

functional departments of the firm, assisting users in doing
thelr own information processing.

There will als=o be & nesd for a technological
strategist, am individual who monitors the snvircnment and
the techrnology and advises management on how to take

advantage of new developments. See Lucas and Turner, 1952,

n

-~

fAe Firms develop more links with suppliers and customers,

thers will be a nesd for a "vice-prezident of external
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relationz’ to deal with the technologlical and busiaess

relationships involved. Svmtems whizh connect to
are extremsely important; they must be managed and

The developing organization will neesd someone who

with technical problems, but who also appreciates

customers

win bk well.

can deal

the

importance of the businsss relastionship with the customer.
EARERIERS TO SUCCESS

There are a number of potential barriers to the

successful utilization of the technology of the 1990s.
These bkarriers fall into thres major categories:
organizational, b mical and managsrial.

Oroarizeiionasl

Mo much changs can an organization absorb s

t orme time?

General Motors booght sn o sxternal company, EDRE, to handle

the computing requirements of Saturn. It alzso estalblished

Saturn as a separate 2ntity and has negotiated new labor

contracts for the plamb. The integration of EDS
not been smoocth, vet GM felt it was necessary to

entirely mew entity in order to 2oploy technology

to produce

the cost savings necessary to restore its compestitive edge.

Most firms will nobt have the lusory of starting =&

iz

divigion; will they be zsble to absorb and carry out ths

charnges nesded to achisve management’™s vision?

Do organizations have the implemesntation skills to

anpply the btechnology? See Olson and Turner, 1985

HE, LT O Muach of the techrnology that will be

» and

avallable
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in Hhes iw hsre btodsyy the resl ilssues are integrabting

it in prganizations.  Implementation is an

organizational and behavioral phenomenony often it is left

ts who do not understand its consequences.

to t=chnologlis

Marmagement has an important role in sesing that the
orgnization 18 prepared to implament the technoleogy and in

guiding the imolemantation etfort.

Enploves resistano® may also be a2 factor. Some workers

have realized that the firm must remaln compstitiva to

b does noh meEan individuals will necessarily

1

survive, but th

the techrnology and coopsrate with its

i
-
2.
1]

pt t

i}

L

implementation. HMany mansgeres are resizsteant to technology,
partially becsuse of the failure of many past eyvstems, buh
also because of fears of the unknown. Finally thers is a
trazmendoue edacaticn fask ahead as emnployvess learn hiow to

wor ko with pew bechn

e of bthe major barviers to achieving technological
aoals in o a firm is the applications bottlenecky thers are
many more applications needed than the typical fiem has
astaff Lo develop. End-ussr computing is a partial solution
to this problem as it can reduce the number of maintenance
arid enhancsmant requests for sxisting svetems. The more
ernd—uzers do themselves, the less demand they place on the
computer professional in theory. The only problem with this

reasnnlng s that end-users may excesd the capabilities of
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ars alec a par

i

complish o with existing

ask for more work from the syst

g

M Qroup.

Aapiproachss to gensrating spplications

tial sclution to this problesm; hopesfully by

the 19905 we shall ses hardware and scflbware systems that

provide & major increase in programmess and analvyst

poductivi by,

1

woapipli

to the growing

cations also have to be mailintained which adds
burden of systems maintenance. n the

estimated that 0% of discretionary

programaer Sanalyst time is devoted to mzinternance.

O o owi rig

aliternatives +

choice of appl

dif+icitlt to d

Sinces we

ming them iz far m

technical problem is the proliferation of

ot hardear software and communications. The

ications and the appropriste technology for

today than it was =

decacde ago.  This trend will continue, making it very
evelop a systems architecture and adhere to
expect to sse more interorganizational

systens, firms
casl managsnen
microcomputer
bamks bhab it
balances. The
systams Lhat a

microcompuher

wWill have to interfzce their computers. The
t system we described earlisr based on a
fias to have data on the format for over 100
is capable of diaiing to obtain a user’s
re are noc standards among the bank computer
1low a customar to inguire on balances; the

has to provide the standardization. Ohbther
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1
i

interorganizati avatemns will facs coms of

problens.

A 4inal technical problem is the intertace systems
prosant to users.  There iz no accepted standard of designg
iust as there is no one configuration for the controls of an
automobile that 2811 manufacturers accept. Somsone working
wWikh Fowr different applications is likely to find four

radically different aporoaches o inpub. This situation
E Ry

complicatss installation and training and discouwrsges the

1

it of workstations which ssrve multinle functions.

=1
it}

cdavel op
Managerial

The most ssricus impedinsnt to realizing the potentizal
of the btechnoloosy of the 1790z is management inattention and
apakthv. Pany managers maintain a careful distance from
infarmation technology and from decisions sabout its use,
Fossihly this behavior is mobivated from past disappointment
or a lack of confidence in the manager’s ability to control
the technology.

Manmagement inattention inevitably reflects itself in
the quality of Another information processing in the firm
and in a lack of plamning for technology. Earlisr in the
paper we describsd Mintzberg’s observations on how cthersz in
e firm take their cuszs from managsement; if senior officers
do not provide technological leadership, there is little

hope that the firm will be able to sobtain the full potential

ot khe hechnology of the 1290s.
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Lesdership azans sncouwraging (end somebtimss reguiring?
oibers L Lhe firm by become involved in planning ard
implemnsnling intormation processing systems. It means that
the firm will have o invest in information processing, nob
orly for positive reasons, but to sveoid faling behind iis
compatitors.  Good edxamples of organizations that have
failed to keep pace with the technoclogy and are suftering

Foar it inclode ths U.8. air traffic comtrol system, the

ial Securibty Administrsation and ZHank of America.

In ordser to be successtul,. senior maragemant will have

to lezen about the technology, orobably uss technol ogy

ard will have to devobte sionificant amounts of

time to the management and conbrol of informstion

IMFLICATIONS FOR ACTION

Ezrlimr in this papsr, we intradu&ed the idea that
senior managemsnt needs to develop its vision of the future
and to convert that into & plan for the organization. Eelow
are steps to takse advantage of coming technol ogw:

1. Feview the natuwe of vouw industry and forscsst the
strateoy of competitors.

a. fAppoint a "technologiocal strategist.”

. Conduct an assessment of coming technoloogy.
. Ask how the technology can change the

way vour industry operates.

d. Determins i+ the technology offers a chance
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to enhance EmoFirmT s
Do Develop severss SCENAITL0E
in E, & and 10 wvears.
. Dhoose a scenario ss the

obhischtiva.

of

fyision,

itive positioan.,

I
G
=
i)
it
il
e
=
+

Fow the firm might look

a planning

4. Determine the technology reqguired to support the

dezsired sScenarlio.

5. fAsk where we are now?

achieve the vision for the futurs?

&
achieve it.

resources regulred to

~educe the

Develop a program Bo

mew reward structure w BT,

7. HBea bhat managers

to make ions and

t

deci

i

marnage

2. Becoms a user of

Firm by @xample.

. The painful way

zlectronic mailg
torminal for maill.

. Bradually suplore ths
the

wird processingy ask

to recommend programs to

risks

learn enough about

pEe a microcomputer as a

What steps are required to

Develop an implementation plan and determine the

What are the risks?

hrough 2ducaticon, &

the technology

1hs implemsntation.

the technology and lead the

tio bhegin iz with

"olumb "

powsr of spreadsheets and
micro experts in the firm

haelp in vour own personal

Srroductivity, rograms that match vour managsrial
= F i b4 =]

duties and

shyle.

2. Manages Lhe implementation of the plan.
|

Frovide resources.

tw

Center tor Digital Economy Research
Stern School of Business
Working Paper 18-86-079



mon . Lo
c. Maintain a visible presence when key technical

issues are being considered.
]

., Continually search the environmsni for new

copportunities.

i

a. What doss new technology offer?
bh. What arz ouwr competitors’ strategies?
c. What are other firms and industries doing
that may be & modsl for us
10, Look for ways to use technology to provide
Flepibility in how you are organized and how you operate.
f. Sesl new production technologies, new

arvices and products, and new ways to deliver

s@rvices and pe
b, Consider how electronic communications can
maks new organization structures feasible.
THe moszt important action is teo develop a vision of the
firm for the future and to continually think zbout how

infarmation processing technology impacts that vision.

CONCL USTON

Wea can s=2 today much of the technology that will be
available in the 1990s. The likely impact of this
technelogy can a be predicted based on what is happening in
leading edge organizations today. Technelogy, however, is

too important to be left to the technologists. Managers

Center tor Digital Economy Research
Stern School of Business
Working Paper I8-86-079



e

Fming the swuooess firms snioy in the 19%90g and how
the tochrology will contribute to that sucoess. Technology

erablass the firm Lo move in cerbtain directions ancd it
supports bthe firm™s opsrations. Mow i the time for
management to develop its vision of the firm in the 1?%0s
and to make current decisions with that vision firmly in

mind.
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