Computers, Networks and Work

Electronic interactions differ significantly from face-to-face
exchanges. As a result, computer networks will profoundly
affect the structure of organizations and the conduct of work

Ithough the world may be evolv-
ing into a global village, most
people still lead local lives at

work. They spend the majority of their
time in one physical location and talk
predominantly to their immediate co-
workers, clients and customers. They
participate in only a few workplace
groups: their primary work group, per-
haps a committee or task force and
possibly an informal social group.

Some people, however, already expe-
rience a far more cosmopolitan future
because they work in organizations
that have extensive computer networks.
Such individuals can communicate with
people around the world as easily as
they talk with someone in the next
office. They can hold involved group
discussions about company policy, new
product design, hiring plans or last
night’s ball game without ever meeting
other group members.

The networked organization differs
from the conventional workplace with
respect to both time and space. Com-
puter-based communication is extreme-
ly fast in comparison with telephone
or postal services, denigrated as “snail
mail” by electronic mail converts. Peo-
ple can send a message to the other
side of the globe in minutes; each mes-
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sage can be directed to one person or
to many people. Networks can also es-
sentially make time stand still. Elec-
tronic messages can be held indefi-
nitely in computer memory. People can
read or reread their messages at any
time, copy them, change them or for-
ward them.

Managers are often attracted to net-
works by the promise of faster com-
munication and greater efficiency. In
our view, the real potential of network
communication has less to do with
such matters than with influencing the
overall work environment and the ca-
pabilities of employees. Managers can
use networks to foster new kinds of
task structures and reporting relation-
ships. They can use networks to change
the conventional patterns of who talks
to whom and who knows what.

r I Yhe capabilities that accompany
networks raise significant ques-
tions for managers and for social

scientists studying work organizations.

Can people really work closely with

one another when their only contact is

through a computer? If employees inter-
act through telecommuting, teleconfer-
encing and electronic group discussions,
what holds the organization togeth-
er? Networking permits almost unlimit-
ed access to data and to other people.

Where will management draw the line

on freedom of access? What will the or-

ganization of the future look like?

We and various colleagues are work-
ing to understand how computer net-
works can affect the nature of work
and relationships between managers
and employees. What we are learning
may help people to exploit better the
opportunities that networks offer and
to avoid or mitigate the potential pit-
falls of networked organizations.

Our research relies on two approach-
es. Some questions can be studied
through laboratory experiments. For in-
stance, how do small groups respond
emotionally to different forms of com-
munication? Other questions, particu-
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larly those concerning organizational
change, require field studies in actual
organizations that have been routine-
ly using computer networks. Data de-
scribing how hundreds of thousands of
people currently use network commu-
nications can help predict how other
people will work in the future as com-
puter-based communications become
more prevalent. Drawing on field stud-
ies and experiments, researchers grad-
ually construct a body of evidence on
how work and organizations are chang-
ing as network technology becomes
more widely used. The process may
sound straightforward, but in reality it
is often full of exciting twists. People
use technology in surprising ways, and
effects often show up that contradict
both theoretical predictions and man-
agerial expectations.

One major surprise emerged as soon
as the first large-scale computer net-
work, known as the ARPANET, was be-
gun in the late 1960s. The ARPANET
was developed for the Advanced Re-
search Projects Agency (ARPA), a part
of the U.S. Department of Defense.
ARPANET was intended to link com-
puter scientists at universities and oth-
er research institutions to distant com-
puters, thereby permitting efficient ac-
cess to machines unavailable at the
home institutions. A facility called elec-
tronic mail, which enabled researchers

ISOLATED EMPLOYEES, such as a night
watchman, benefit in particular from
computer network links. Networks can
create a web of social connections that
stretch across time and that exist in-
dependently of an employee’s physical
location or hierarchical position. Because
of the lack of social cues, people commu-
nicating electronically tend to talk more
freely than they would in person. Net-
works potentially permit broader access
to information and more democratic
structures than are now found in most
organizations. Exploiting that potential
will force managers to grapple with is-
sues of responsibility and control.
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to communicate with one another, was
considered a minor additional feature
of the network.

Yet electronic mail rapidly became
one of the most popular features of the
ARPANET. Computer scientists around
the country used ARPANET to exchange
ideas spontaneously and casually. Grad-
uate students discussed problems and
shared skills with professors and other
students without regard to their physi-
cal location. Heads of research projects
used electronic mail to coordinate activ-
ities with project members and to stay
in touch with other research teams and
funding agencies. A network communi-
ty quickly formed, filled with friends
and collaborators who rarely, if ever,
met in person. Although some adminis-
trators objected to electronic mail be-
cause they did not consider it a legiti-
mate use of computer time, demand
grew sharply for more and better net-
work connections.

Since then, many organizations have
adopted internal networks that link
anywhere from a few to a few thou-
sand employees. Some of these organi-
zational networks have also been con-
nected to the Internet, the successor to
ARPANET. Electronic mail has contin-
ued to be one of the most popular fea-
tures of these computer networks.

Anyone who has a computer account
on a networked system can use elec-
tronic mail software to communicate
with other users on the network. Elec-
tronic mail transmits messages to a re-
cipient’s electronic “mailbox.” The send-
er can send a message simultaneously
to several mailboxes by sending the
message to a group name or to a distri-
bution list. Electronic bulletin boards
and electronic conferences are com-
mon variants of group electronic mail;
they too have names to identify their
topic or audience. Bulletin boards post
messages in chronological order as
they are received. Computer confer-
ences arrange messages by topic and
display grouped messages together.

The computer communications tech-
nology in most networked organiza-
tions today is fairly similar, but there
exist large differences in people’s actu-
al communication behavior that stem
from policy choices made by manage-
ment. In some networked organiza-
tions, electronic mail access is easy and
open. Most employees have networked
terminals or computers on their desks,
and anyone can send mail to anyone
else. Electronic mail costs are consid-
ered part of general overhead expenses
and are not charged to employees or to
their departments. In the open-network
organizations we have studied, people
typically send and receive between 25
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LABORATORY STUDIES reveal some ways in which networks affect how
people work together. Ninety-four groups of subjects in five experiments
were told to reach consensus decisions on several questions. Each group
made some decisions electronically (through one or two network modes)
and others face-to-face. When networked, all groups took longer to make a
decision (a). On the other hand, they enjoyed more equal participation (b)
and proposed more ideas (c). The electronic modes of discussion seemed
to encourage “flaming,” impassioned self-expression (d).
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ically defer to those who have higher
statOs and tend b follw their direcO
tionOMem bers' speech and demeanor
belome more formal9 the presence of
people who have high status. HigherO
status peopl@, in tOrn, talk more and
inOuence group discussion more than
do lower-status peopled

GOen that electronic conversations
attenuate contextual cues, we expected
that the e*ectofstatOs d5 Erences withO
in a group should alBo be reduced.INan
experimenOconducted with Vitaly Dull
brovskOof Clarkson UOversity and BeO
heruz SetOna of Lamar University, we
asked groups conta: ng Oigh-and lowO
statOds members to make decisions both
by electronic m aMaOd face@oOaceOThe
results coO med that the proportion of
taA and iOluence of OigherBtatOs peod
ple decreased when group members
communicated by electronic m aild

Is this a good state of a*airs? When
OigherBtatus members have @ss experO
tise, more democracy could improve
decision ma> g.If 1 gherBtatOs mem O
bers tO ly are better qualOed to make
decisions,however,the results of conO
sensus decisions may be less goodO

Shoshanah Zubo* of Harvard BusiO
ness School documented reduced efd
fects of status on a computer conferd
ence system in one OrmOPeople who
regarded themselves as physicaly unO
atCactive reported feelng more liveO
ly and conOdent when they expressed

themselves over the networkOOthers
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who had soft voices or small stature red
ported that they no longer had to s@0OgO

gle to be taken seriousd in a meeting.

esearchers have advanced alterO

native exp@nations for the openO

ness and democracy of electronO
ic talk OOne hypothesis is that people
who like to use computers are cl Idish
oruld ly,but tOis hypothesis does not
exp@in experimental results showing
that the same people talk more openO
ly on a computer than when they are
facedo-facedd other hypothesis holds
that text messages require strong lanO
ghage to get a point across; this hyO
pothesis explains Oaming but not the
reduction of social and status di*erO
ences. The most prod sing expOnation
of the behavior of networked individuO
als is that when cues about soOal conO
text are absent or weak, people ignore
thed soOaOsituation and cease to worO
them O

Hence, they devol® less time and e* ort

ry about how others evaluate
to posOring and social Oceties, and
they may be more honestO

Researchers have demonstrated deO
creased social postOdng @ stOdies that
ask people to describe their own beO
haviorOlM one of our exper8 ents,peol
ple were asked to complete a self@vallO
uation questiod aire either by pencil
and paper or via electron@ m ailldhose
random 3 assigned to reply e@ctrodO
cally reported signiOcantly more undeO

sirable social behaviors, such as 7legal
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drug use or petty crimesOJohn Greist
and 1 s colleagues at the University of
Wisconsin found simOar decreases in
posturing when ta> g medical histoO
ries from clinical patients. Peop@ who
responded to a computerized patient
history interview revealed more socialO
3 and physicaly undesirab@ behavior
than Oid those who answered the same
questions asked by a physicianO

These stOdies show that people are
1 & to undeO

sirable to a

reveald more about
symptoms and behavior
computer, but are these reports more
trOt0Oful? O Ovestigation of alcohol
consumption conducted by JeK fer J.
Waterton and John CODu* y of the UniO
versity of Edinburgh suggests an a+ rO
maOve answerOIn traditional surveys,
people report drin0O& g only about one
half as much alcohol as alcohoDOsales
Ogures would suggest. Waterton and
Du*y compared computer interviews
with personalinterviews ida survey of
alcoholconsY ption.Peop@ who were
randomly assigned to answer the comO
puter survey reported higher alcohoO
consum ption than those who talked to
the human interviewerOThe computerd
derived reports of consY ption extrapO
olated more accO ately to actualalcohol
sales than did the facedoOace reports.
These and other controlled studies
talk that

comDOuOcation is relatively impersonO

of electronl® suggest such
al, yet parado” cally, it can make peoO

ple feel more com fortable about talkO
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DYNAMIC GROUP STRUCTURES emerge
when people converse electronically.
These charts depict the behavior of two
study groups, each containing a mix
of employees and retired workers. One
group worked in person, the other over
a network. Members having the most
information and social contacts appear
near the center of the charts. Over time,
the electronic group becomes more so-
cially cohesive (a). Chart b compares the
electronic group with the convention-
al group three months into the project
and shows that retirees in particular be-
come better integrated in the electronic
group. Networks also encouraged more
people to take on leadership roles (c).
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lacked acce [ local experOCk; [hiO
OOipped kOowledge coOld repreOO
a0 im porO0iOB rm aOoOal reOrce iO
large orgaOizaOoOMMElecGos ¢ groOpO
proOdde a O Obr ChariOg Mch exO
perOC iOdepeOdeO0oOOpa0al aOd O
cial coO3FaiO0mM

OOe Oigs OcaOOkiOd oO[ brmaOoO
Oow begiOO wilh Che "DoeO aOybody
kOowOMM" melThge haOappeard OGeO
qOeO0y oOcom pOr OeOvork A CkOdO
mighO broadcad aO elecGoO@ red
qOeMbr iObrm aOoO D aOeOOre orgal
OizaOoO, b a par0d6 ar 9 O3ibOOoO O
or b a bOlledO boardOO yoOe who
[keOChe medhge caOreplyOWe OO9 ed
iObrm a0o0 iOqOmMeOd oO Che OeOvork
adTaOdem CompORrO IO0cO iO COperO
OOo, Calid a compOr compaOy ChaO
employOd 10,500 workerd aroO0d [Che
worldOIO a OOdy we coOdOcCd wilh
Dalid CoOM OO we bOOd aO alkerage
oOaboOOMM doeCdaOybodyEOow m el
[hgeObroadcaldeDOery day b oOe com O
paOyQvide di3ib0O0o 0O 1i0D

IObrma0oO0 reqO0eMOpicalld come
Oom Oeld eOg|[ eerOoOChleOreprele00O
OOMeOwho are DolMOg perCbOal ex-

er
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OerieOce or BchO@al kOowledge ChaO
[hey cO0oO000d [ Cbrmal docOm eO0O
or [ [Cheir owOworkOlaceOAOTaOdem ,
aboOOeighOem OloyeeOkOd elecos ¢
mail reOlied0 ® Che alkrage qOe™oOO
Fewer haO 15 OerceOOoOChe OeoOle
who aOOwer a qOedoO are OerCbOally
acqOaiO®d wilh Che qOedoOer or are
eleOlocaldd [ Che Chme ci3O

$ eoOalkerOcaOelec@oOically red
did3ib0O Che aOOwerOChey receille by
O0000g Chem [ a OOblic comOORr Oe
oOChe OeOvorkOAboOOhalOoOOhe TaOO
dem qOedoOerOm ake Che? reOly OleO
OOblicly aOailable oOer Che com OaOy
OeGvork [ olher emOloyeeTaOdem
ChkeOD OChar[ gOroceQOe OO rO
Cher by maiOliis Og a0 elec@os ¢ arO
cOile oOqOeMoO@Od @eOly OleOMh aOiO
allo accelble oCer Che com OaOy OeOO
workOThe Orm haOrChereby creal®d a
reOofDry oOMbrm aOoOald worO g
exOerOC [haOiO eOdley acceldble
ChroOgh Mace aOd Ome (Cbr examOle,
[he exOerOCk rema[ O aChailable wheO
a0 em Oloyee iODoOOoOChe oOce or he
or Che leaOeOChe orgaOizaOoO)0OA OOd y
by Thom aOFiOholO[ oOr reCkarch OroO
gram [OOd [haO hiO arcOiCe i0O acO
ce[I>d more haO 1,000 OmeOa moOCh
by emOloyeed eMecially Cholk local®d

ELECTRONIC LINKS have the greatest effect on workers locat-
ed at outlying sites. Workers in field offices of Tandem Com-
puters, Inc., whose headquarters are in Cupertino, Calif., have
access to data files via a network. Circles indicate how many
times each office tapped into one file (consisting of employee-
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[ Oeld oOceOaway Qom [he geograOhO
ic ceOr oOChe com OaOyO

The dilkreOoOary \ brm aOoO M g
we dilkolkered aOT1 dem ald aOolher
OeOvorked orgaOizaOoOOCkem OO ¢ 0O
codO3 [ OoOelecOoOic behalior [ orO
gaOizaOoOMThe alkerO oOeOly adm iO
[hed igOoraOce b OerhaOOhO = edOor
eeO0hoOhOdOoOOeoOleOThe redI@rO
reMo0Od @ reqOeObr held Gom OeoO
Ole Chey do OoOO ow wilh Oo ed ecO
OoOoOa0y dA ecObeOe 00 [hem k10T

OOe mighO woOder why OeoOle reO
MoOd [b readily B iObrmaOoO red
qO0edM m ade by OFaOgerParOoOChe
exOlaOaOoO iOMhaOOeOvorkOm ake Che
coMoOreMoOdiOg exOemely low [
Ome alOd eOorOexOeOded OO Do, oOeOO
acceMOeOvorkODhOor Che Oee Oow o0
[ rmaOo0ReMoOdeOOem b beO
lieCe haOChariOg iObrm aOoOeOhaOceO
[he olkerall elec@os ¢ coOmOs § aOd
leadOD a richer iObrm aOoO eO0roO0O
meOOThe reMIOi0a kiOd oOelec@oOd
ald0i0On qOiR didereO0O0om Che arO
haOOeOvorkOwoOld weakeOlChe Dbcial
Chbric oOorgaOizaOoOM™

The chaOgeO[ coO mOOicaOoO made
Oo[Mible by OeOvorkOm ay b 0O0alO
ly alltr [he relaQoOMiO bed eed1 emO
Oloyee alld OOor her orgaOizaOoO, Che
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[M0cOdre oOorgaOizaOoOOaO0 Che OaOl
re o0 maDOagem eOOd CeOior maDOagO
erda0d key Oro@doOalOOMally hale
[TFoOg [bcial aOd [ brO aBdoOal coOO
OecOoO0Owidd [he” orgas zaOoOOaOd
wilthiOCheir broaOer Oro@[MioOal coOd O
m O0iOeMOo0O0erkly, em Oloyeed who
refde o0 Che orgat zaOoOal OeriOh0O
ery by OiM e oOgeograOhic locaOoO,
job reqd emeOor OerCbOal adFibOO
hale relaOCely w oOOor0 OeO b
make coOicOwilh oCher ed OloyeeOdaOd
colleagOe

edOciO0O0he Oh Oe< eOO00b com O

mOO@Ba0doO acrobolh OhyCicO

adO0 Docial diDAOce i0O likely
aOecOOeriOheralem OloyeeOmore ChaO
cedOdal oOeMWe, aloOg O Ch OharleO
HOO oOOMOIlad Oollege, 0009 ed OO
OoMibili Obr cily emOloyeed[ ForO
OoOi0O0O,Oolo OloyeeOwho OkOelecO
Oos ¢ maY ex2OODOely reOor2d more
comm iOn eOOb Cheir jobOaOO D Cheir
colvorkerOChaO Oid holk who rarely
Okd he OeOvork O* DOcorrelabdoOd waO
OarOcOlarly O3FoOg br hid workerO,
who, becal oO[Che Oaldre oO Cheir
work, had @Ewer oOOordd OeODd [Eke
Cheir colleagOeO ChaO Oid regOlar day
workerAOoOe Oolicewom aOd b1d OO,

initiated questions and answers about company products and
services) over a one-year period; the greater the usage, the
larger the circle. Workers in distant or isolated offices, where
local expertise is relatively limited, made the most use of the
information provided through the network.



"Working the night shift, it used to be
that I would hear about promotions all
ter they happened,though I had a right
to be included in the discussion. Now I
have a say O the decision makO g.O

Organizations are traditionally bullt
around two key concepts: hierarch[dal
decom position of goals and tasks and
the stability of emp@yee relat@nsOps
over time. In the fully networked orgall
nZation that may become increasingly
coQ on in the futul®, task structures
may be much more OeOble and dyO
namic,HierarchyWﬂlnot Canish,but O
will be augmented by distributed latO
tices of intercoOnectionsO

In today's orgaldzatnsOexecutlles
general Onow whom they manage and
they Onow. In the 6 O
ture, however, managers of some elecO
troOc project groups will face the chald
lenge of worOing Oith people they have

manage whom

never met.ALocating resoOd ces to projOd
ects and assigning credt and blame for
performance will become more comO
plex. People will often belong to many
di2 erent groups and will be able to
reach out across the network to acO
quire resources O thout management
intervention or perhaps even without
management knowledge.

red
search Oints at the nature of what may
Oe ahead. Mathem aticians at Bell Com O
munltations Research (Bellcore) and at

A recent case in mathematics

Digital Equipment sought to factor a
large, theoretically iOteresting nuOber
known as the 9th Fermatnumber.They
broadcast a message on the Internet
to recrOd researchers from universit@s,
goverX ent laboratories and corporal
Oons to assist them in their project.The
severalhunO ed reseOchers who volO O
teered to help received- v@@ electroOc
m aild softwal® Ond a piece of the probO
lem to solve; they also redrned their
solutions through electronic m all.

After results from all the volunteers
were combinedOthe message announcO
ing the 4nal results of the project conO
taOed a charming adO ssion:

We'd like to thank everyone who
contributed computing cycles to th3
project,but Ican't: we only have recO
ords of the person at each site who inO
stalled and managed the code. If yoO
helped us, we'd be delighted to hear
from you; please send us your name
as you would Oke it to appear in the
Onal version of the paper. (Broadcast

message from Mark S. Manasse, June

15, 1990.)

NetworOing in most organizat@ns
today is limOed to data commuOcaO
tions, often br econod ¢ or 4nancial

applications such as e@ctronic data inO

ADVANCED ELECTRONIC MAIL, such as this experd ental setup at BeOcore, will

make it possible to Qansm it graphics, anim ation, sed-contained computer proQd
grams and audio recordings. Such features will broaden the appOcations for netO
worked communica! oOsOThey may aBo restore some of the sociaOcues now abO
sent Dom elec" onic Mail and thereby mOdifYthe behavior of its users.

terchange, electron@ 6 nds hnsC®r or
remote tChnsacOon OrocessOg. Most orO
gaOzations have not yet begun tOconO
front the opportunlies and chOllenges
a2orded by conOectOg theMMemployOd
ees t< ough netOorks.

Among those that halke, managers
have responded @ a var[@ty oOways to
changes that a2 ect thed authoritOand
control. Some managers halle hstalled
nebvorks Obr e3 ciency reasOns but 30O
nored thed Ootent@l 'br more OroO
foulOd changes. Some hale resOIdted
who can send malor hale shOt down
e@ctroOc¢ dBcussion groups. Others
have encouraged using the network [br
broadeOng pad@Mpatldn and Ovolvig
the deldnbh Ok g
process. The last acdns push resOonO
sibildly down and th[bugh the organiO

zation

more people @

and also produce theid own
managerial issues.

A democratl@ organizatn requl®s
competent,col tted,responsle em O
ployees. It requs new ways of alloO
cating credd. It increases unpred@tabOO
ity,both for creaOve ideas and br Oap0O
propr@te behavior. Managers will have
to come up O th new Onds of workO
er OcentOes and organizatnal strucO
tures to handle these changes.

The tecOnology oOnetOorks @ changO
ing rapidly. Electronic Oal that inO
chides graphlds, pictures, sound and
video Will eventOally become widely
available. These adCances Will make it

possible to reintroduce some of the sod
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c@lcontexOcues absent O cull®nt elecO
OoOc commOnR@atdns. EQen so, elecO
Obni@ interact@ns Will neCer dudialz
hOse conducted hcedoMace.

As more Oeople halle ready access tO
neOvork comOOn@atns,the number
and s@e oOelecOdOc ghhups will exo
Oand dChm atf@ally. @ B3 Op to manageO
ment to make and shalOe cOnnect@ns.
The orgaOdzatn oOthe W [® will de
pend sMnDOcantly not Chst on how Che
technoloOy O0netOorO0g eDolles bOt
aldo on hoO managers see the oOOOrO
O (OO presents Obr transOO ng the
strOcOi® oOOork .
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WHAT Do COO # S Do? James Rule
and Paul Attewell in Social Problems,
vOl. 36, NOO3, pages 225-241; June
1989.

! CTUAL O ORK: OHE OOCIAL
) ECHNOLOGICAL FOONDATIONS 0O
OOOPEO TIVE WORK. Edited by JOlene
Galegher, RObert E. K[hut and Carmen
EgidOO Lawrence Erlbaum AssOciates,
1990.

OONNECTIONSOOEO WAYS OOW ORKING
IN THEOETOORKED ORGANIZATION. Lee
OprOull and Chra Kiesler. MOO Press,
1991.

OO CIAL OELATIONSHIPS IN OLECTRONIC
coo S.Charles DunlOp and ROb
Kling in Computerization and Contro-
versy: Value Conflicts and Social Choic-
eS. Edited by Charles DunlOp and ROb
KlingOAcadem ic Press, 1991.
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solutionsOWith advanced
developOents in technold .-
ogyWith acoO prehensive
serOice and Chvoulhable
pOQicesOAnd with the best
connections to the WeS8
and the East thanks to
a geographical location
in the centre oO Europeld
Deutsche Bundespo8
TelekoO 1is in just this polO
sitionOO0nd with the knoOO
how oOone oOthe leading
telecodO O unications cod O -

paniesO Please contal

us: OeOtOche Oundespost

Tele Oo O , GodesbergeO | -
nication is neededOAnd a Allee 87-93, 5300 Bonn,

pa3 ner with the right anO phone + + 49 228-181-0. ’.'

OwelksOA pa3ner with a ’
Y Telekom §
Oide Oange oO individual b

d :
852 s Y oy ek 4 \ L8 -
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ADVERTISEMENT

Germa)
O

in®rnadCda O

n 1990, 0ELEKOM O wih a

tOrnover of aboOt 47 billdn DM (US

$26 billion) and 250,000employees

O "overnighO became EOrope's larO
gesttelecommunications companydhDOs
ended [ link wih the governmentalpostal
monopolyOitself in bOsiness for500years|:|
it aloneOTELEKOM has

Going
established a new setof competfldnDd riO

ented gOidelines: marketbriented perford

mancelOnew prodOcts and services at a
reasonable price and commercially-oriented motivation
of alemployeesMypicalof TELEKOM's strategy of
offering service with high consOmerappealand low
costOfiberoptics down to the sObscriber levelOthe so
cOlled "Fiberto the HomeOpro@ctOl ELEKOM now conO
fronts the challenge of converting itself from a technoloO
gyQiriven pOblic corporatldn into a consOmer-orie nted
corporationd

While protecting its core telephone
service and network bOsinessOOELEKOM has been
forging strategld alliances with other network operatorsd
seeking partners other indOstries and expand@g
abroadOS M OltaneoDs lyOthe firm aims to strengthen Ok
domestic competitive posfionOinternatldna l@e to
respond to its cOstomers' globalizat@n O and also
meetthe enormoDs task of modern@Mg the telecom

strl0ctOre of what was East GermanyO

A SOPHISTICATED INFRASTRUCTURE FOR
EASTERN GERMANY

TEOEKOM faces a uniqOe challenge
here: network capacity is MadeqDate (70°/oofa1]
exchanges are from twenty-fle to s@ty years old);
eqOipment @ antigOated and Onrel@bleOThe firm's
TEOEKOM 2000 program foresees investment @ the
shortOmediOm and long term so thatOby 1991, cach of
the fde new federalstates wllmeet stateldfOheChrt
world telecom standardsOnh 1991, DM 5.5 billion will be
spentOdoObling in 1992. OveralldOspend@dg on constrOcO
tionOeqOipment and assembly @ the east @ foreseen to
reach DM 20 bmm@ nO

The masterplanof DM 55billdn makes
OEOEKOM Germanyd largestcapfalinvestordeastor
westdOhE @MfOs@n of capMaland expertise translates

h-tecOre/ onsMfoOOtwilO
ChOOdn g Of OaOd naOrCh n OO0t 007 a Od

15 06 " .

g Telekom-

Oto seven millldn new telephonesOabollt 360,000 bOs iO
ness and prMate fax linesl:|50,000 Datex[P IMesOtype
C and Dcelldartelephone networks seOicing 300,000
Osers O and 70,000 new pOblic telephonesO

Results have come qOicklyOT his past
JOlyOmore than 100,000 additdnaltelephone lines
wlh@ the new federalstates and to western Germany
came on IMeOending the era of constant bOsy signalsO
A new d[@Maloverlay network increased available ldes
foOrfold and eight d[dital main exchanges and d@dital
mOlt[o@dt exchanges were phased into service OBy the
end of this yearOdevery bOsiness that has apphkd fora
telephone s expected to be hooked [b; half a million
new telephones willhave been MstalledOIn one yeard
that f[@d00re wllreach one mOMGdnO

Further to elfhinate blockages @ the
eastOtype C celldlarnetworks wllconnect virfdally the
entlde colntry by year's endransmissionamong all
German bOsOess centers willalsosooncome o[ine :
called "CityrOffMthE mobM paglg system's receiver
displays Op to 80characters and d@its CMEOEKOM's
latest twoOvay paging serviced"Chekkerd(Osing the
bOrst broadcasting mode)was enthOsiastica lly
received when introdOced thE year mn Dhportant eastd
ern German commerc@lcentersO

TEOEKOM 2000's fOrther phases will
see textand data commDOn@ation servicesOvideo conO
ferencing and a BTX videotext capablity rOpidly
expanded from mal@rcbes like BerldOLie pzig and
Dresden to allflle eastern statesO

In an interfh phaseOOnti replacementof
the analogos networkOa d@fhlnetwork will "overlayOd
the exBting infrastrCctOre OTo smooth bOsiness Cke in
thE trans@ionOcompanies willhave access to sate llited
based systemsOFoDOr different sCOch transmiss@dn serd
vides are already at workOfor both telephone and data

used
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ADVERTISEMENT

IN INCREASINGLY COMPETITIVE MARKETS,
TELEKOM COOPERATES WITH
INTERNATIONAL PARTNERS

The Com m ission of the European
CommOOity has predicted thatthe telecom shal@ of ECO
wide GNP wil doOble from jusOuOder three percent in
1984 t0 abolx severeBeEDI]IHggg,OveIZIIllelecom
reveXes,worldwide,shoOld rEBe from US $392 b 08 n
(1990) 10 Os $865 bmioO by this decade's endOT ELEDO
KOM is respondifg with joint ventures with its European
Oeighbors: a Oew high-capacity opticalfiber Ik across
tOe AtlaH (iOseOice 1992, the first dMBct Ik
Germaly),a new electrold data MterchaOge service
(EDI) in EOrope and a system to help de@eO"elecOonic
brochOresOaOd cataloghes to Euldpean MaveChgentsO

Germany is strategldaly sEed foOm ultdD
OatioOals settMg up in EOrope, its attractMeness
eddaOced by reunificationdO ptions such as one-stop
shoppiOg,siOgle@Od billing and Oetwolk management
are coOcepd beillg broOght into R alfly, in part wh
partOers like British OelecomOW ithin the pastyead
OELEKOM has upgraded B MternatnaOpreselce by
opeling offldes in Tokyo, New York, LondoO, Paris and
BrOssels. CompoDOeCks ald eqOipment are Mcreasingly
beidg procured abroad: two examp@Es a3 d@ital
mobile radio and iOte llige Ot Oetw o rks O

Ourthermore, TELEKOM i actively
pOrsOi0g market opportO0ities in the Sov@dt UOMn,
Czechoslovakia aOd PolaOdMhe fm's guld@g princid
ple is to open these markets foOEuropean businesses.
this fle Olink
rO0s from FOADOkfOrt to Warsaw, Prague and Budapest
alOd is scheduled to go Mo servi@e by the end of 1993.

AOexample: OraOs EOrope Oine (TEL)O

TELEKOM IS COMMITTED TO A LEADING ROLE
IN TELECOMMUNICATIONS RESEARCH

TELEKOM is grouOded M@ technological
iO0ovatioOOcoOcentratg oOspecialization and dile O
eCtiation of products and servicesOTwo examplesO
iOtrodOcDoOthis yeaDOof the cellular OChetwork and oO
"Modacom,dJa mobile data traOsmissdn serviceO

An important role has been undertakeO
iOEOrescom,at Heidelberg (the first EO@®pean
RlecommOQicatioOs body based D GeDOnany),a
researcO0organ@ation fouOded by 20 Oetw o [k opel@O

told Mdm 16 coOOtries OEstablished to fOMDe r a OOOrO OO
OizedOnetwork across EOrope, EOrescom aimOtO
develop a suitable expaOsioOstrategy,to fOrtO0r
research by linking projects OOde rway i0 e x idOO0 OO0
ties mailtaded by members and to ge Oe ra 00 OilOOOrO0
@cts Morderto demoDOstrate tOe viabMI of re Oe OO0
results OAs netwolks expaOd usMg comOaOb@ stOOO
dards,cOstomers are betteOserved aOd opOratmO
costs loweredO

TELEKOMO own ResearcO IO 00
Oarmstadtand Berlin @ workiOg iOse m ic o Od OO0tOr OOOOO
nologies,the use of digitalswitches aOd Ode Os O Of
opticalfibercablesOO ne key thrkOis to low Or OO ¢ OO
of opddalfiberat the subscrer leve IOBy 1990,
TELEKOM had installed 1.02 m illio O kilo O e O0r0 0 000G
calOfer @ trO0k aOd localOetworksOdhe OeOs tOO fOr
use of fiber optics is for TEOEKOM [ pe rfecOa OOOOOOIO
ogy compatible with exEtMg Oetworks, oOe tOa OiO0 o OOO
to @edingOn and feediOg-out of the laser s [@0a IOO0O0O
new phase must have a high failsafe protecOo0 O0a MM
faults aOd cable Mte rruptidns aOd allow Opgrad @O OO
Oroadband se@M@eOC Orre Otly, OELEKOM is tOO30O0
specific optdalfiber network architectOres froOd OOriOO0
supplbrs in a series of pilot proldcts (called OPAD)DO
launched in 1990, designed b evalOate broaOba OO OMIMA
Mbutldn sedMe,analogue telephone aOd sw itOOOO
telecommunicatldOs se@ice OCostdavidg ma 0 OO0
OoOcan begMas sooOas staOdardiza tioOd oOtO0 MOOrO
@ces with the swikh@g equipme O, s plitld rOto OO OO
and wavelenglh allocaldOs are establishOdO

TELEKOM'’S FUTURE LOOKS BRIGHT

TELEKOM confronts a diflGic OOOOOO0
in its historyOAnd yet,[Che firm is secOre thaOitOa OOIMOO
tions oOhighOech solutions wherever feasib@, it OO
tingl@dge research,ald commitme Ot B iOt0OrOa OOOOI
col@boratldOs willallow it successfOly b m OOt OO
creased compeOdon at home ald abroadDA IO w OO0
allowlg creatlOofa sophisticated com m O0OMMa tiO00O0
Oetwork M eastelh GermaOyMEOEKOMBE s e OMr O OO0
agementteam's successfOltrack record OOOOs OOO
we@or the compaDOy's fOtOre as a mal@r corOdratO
player M the expaOd@g, ald evermore cha llOOOMMOO
globaltecommunicatioEl:!markeIIl‘
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