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Transportation and communications technologies widen human horizons

but splinter human relationships; computer networks could revers

Two hundred years ago, when the United States Constitution was
draited, 90 percent oi ali work was organized through face-to-
face relationships, mostly within the community and family.
Small farms predominated. Artisans, working autonomously in
their scattered homes and local communities, produced at their
own pace, selling not their labor, but a finished product. Since

an o i rounhies hoe heatiohe aveen~edl
then, the wn'mu:ng industrial revolution has brought extraordi-

nary increases in productivity to our society, but also a new
impersonal scale and a tendency toward economic and political
centralization.

Now, in the advanced industrial countries, most people work
for corporations or the government. and what they do is contin-
ually affected by what other people are doing thousands of miles
away. The once tightly knit working world has become frag-
mented, and relationships formed at work no longer overlap
ciosciy wiiil commiunity iife. DIresses and coniiicts can muinpiy
as a result.

By contrast, in low-technology societies such as a tribal com-
munity, people lived in a face-to-face world, in which friends,
neighbors, community leaders, and fellow workers were nearly
all kin. Technologies for transportation or long-distance commu-
nication both were virtually nonexistent and unnecessary. One's
range of activities and relationships extended scarcely farther
than one could walk.

Today's societies and new technologies have fostered a for-
meily alimosi unimaginable wealih, as weii as a new ievei of indi-
vidual opportunity. But we have paid a price—loss of community
and dependence on impersonal centralized organizations. Engi-
neers, for example, find themselves out of work because of deci-
sions made thousands of miles away by individuals they cannot
even name. How many engineers have lost their jobs because an
investment banker changed his mind about a company? What
about the defense engineers whose careers depend on the whims
of U.S. government ofiiciais as they choose one weapons system
over another?

As we head toward the 21st century, high technology is becom-
ing even more central. But will the workers® world become even
more widely split? Will people face even greater pressures?

Yes, unless we harness the new technologies to human ends.

Craig Calhoun University of North Carolina
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Managers now introducing new technology tend to create a split
when they use the new machines to ‘‘run’’ the workers by sciting
the conditions and pace of the job. This split is not dictated by
the machines. If the workers were in charge and crganized the
machinery to their advantage—in effect, told the machines what
to do—a slanling reversal of 500 years of increasing division of
the work place could resuli. Emier 5uxs electronic comimunica-
tions systems hold this promise, although not without accom-
panying problems,

With the new systems—personal-computer work stations, sat-
cllite communications, and the like—geographic location no
longer need severely restrict access to infarmation ar annortn-
nities. The rise of telecommunications is the story of transcend-
ing space rather than just moving across it.
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The dissolution of community has been a fairly recent devel-
opment in the history of the human race. Throughout most of
history, the direct relationships of family, community, personal
friendship, and work-place collegiality predominated in most
nennle’s lives.

In medieval Europe, for example, most humans lived out their
lives in tiny villages among people known from birth. In both
town and countryside, homes were work places. For both crafts-
men and farmers, work and community were unified in daily life.
Peopie’s inteilectual horizons and personal prospects were often
limited in such communities. Literacy, which provided for some
level of long-distance communication, was largely amonopoly of
the church in the Middie Ages; therefore the average person
heard little news of remote events, and thus felt unaffected.
Travel was slow and perilous. These communities, however, of-
fered a social strength and sense of security for which many peo-
ple long today.

Local autonomy was seldom threatened by close government
control. The greatest medieval kings ruled.territories a fraction
the size of modern-day nations, and their control was minimal by
today’s standards. Though they might have the power to put men
to death, they lacked the technologies and administrative appara-
tuses for record-keeping, tax collection, communication, law en-
forcement, and other activities by which modern governments
penetrate our daily lives.
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The modern age of accelerating technological innovation
transformed social organization and pierced Jocal autonomy.
This started with the end of the Middle Ages. New agricultural
technologies, for example, transformed farming, increasing the
volume of praduce availabla far trade and eventually reducing
the need for farm labor. This led to peasants supplementing their
incomes by taking on low-skilled craft work farmed out by urban
'nerchants—ﬁota‘osy inc opuu‘ﬁﬁ-‘i of yamn and the wwvuxg, of
cloth. The countryside increasingly became part of a larger net-
work of trade and production relations, Many peasants were
forced to migrate to the swelling cities; those who remained
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The prooesses of centralization and increasing productivity
have continued to dominate social change eversince. By t.h.
teenth century, the development of heavy industries ed to the
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dependent on remote OWNETs and Cusiomers. Coipoiai€ and gov-
ernment bureaucracies also sprang up, requiring whole skyscrap-
ers full of white-collar workers, Whereas the nreinductrial city
woiker, ine tradesman or guiid member, worked for himseif or
for at most one boss, these new blue- and white-collar workers
became organized in increasingly hierarchical and often remote
tiers of management, thereby decreasing their autonomy drama-
tically and elevating their potential anxiety. Centralizing pres-
sures often dictated how new technology would be used. Early
mairuiane computers, IOI’ de.l'llpl!:. were chu 10 muca&c LCIIU’&I
control over work and fer years were developed with minimal
attention to the potential of distributed computing.

The burgeoning organizations required by advanced industrial
socicties naturally depended ona tremendous growth in the capa-
ciiies of goveriment. Markeis could only flourish where pcace
was maintained. Currency and credit systems had to be carefully
monitored. The rules of fair competition had to be enforced,
education provided, and boundaries protected. Over territories
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the size of modern nations, these functions required elaborate
new forms of social organization. and via the technologies of
communication and record-kesping, the locel autonomy was yet
again diminished, this time by subjugation to another remote
nower—the state hureancracy,

The modern space-transcending technologies that allow long-
distance links between people do little to knit them tosether close
toc home. Many of ihicse icchnologies, lulmenng ine scparauon
of work and community that the Inductrial Revolution brought,

e erancrn
even compete with home lives, This is espacially true of Je_';sw'=

tation. In the United States, people spend astomshmg amounts
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of time on the rcad, usually alone. Car travel is inherently iso-

lating, removing mdwnduals from visual and verbal contact with

and enclosing them in a silent womb, _Aﬂdnu\nn“v com-

@il Lkl AD vaabani 278 & SdLtall VLY

1o a2

miuiifig 100k aistances to work shortens the time spent nrl'll fami-
Les and within communitics. Ti'wuwn tation tech vnuuy also
incicases the number of strangers that nass through communi-
ties. Neighbors nio longer know whether a car parked across the

strast nuaht to he thers or hplnnae taa l\nralur Acarvasul , com-

munities are more dependent Ol’l police IOI’ crime protecticn.

Telecommunications to the rescue?

Emerging telecommunications technologies could be used to
reverse this trend toward central control and individual isolation.
Telecommunications has become an increasingly attractive
supstituic 10T transporiauon. Computers and phone iines ailow
access to centraily stored corporaie records or other data from
widely distributed sites. It is no longer necessary for all those who
need certain data to work in the same giant office building. The
different divisions of a company—sales, research, manufactur-
ing—need no ionger be located close to each other.

Electronic communications allows engineers to work in cam-
puslike settings in California, Arizona, or North Carolina, while
manufacturing is done in Michigan or Ohio and central manage-

Whitney Iluseum of American Art, Naw York (Brdley !imith, photoy)ragh of painting)
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ment works out of New York. Indeed, operations are distributed
throughout the world without sacrifice of central coordination.
Teleconferencing links individuals for meetings; computer-aided
design and manufacturing systems are integrated on an interna-
tional scale; lone-distance access to data hases and electronic-
mail networks is easy. Some stockbrokers are able to do nearly all
their work by the combination of telephone conversations with
their clients and computer hookups with information sources
and the representatives on the stock exchange.

While corporate decentralization makes workers more remote
from the organizations that control their jobs, it helps pave the
way for populmien decentralization, and therefore it could
become easier 1o put down roots than at any time since the rapid
decline of family farming and small-town life began more than 50

years ago.

The indirect electronic linkages will save time and energy that
can go into direct familial relationships. Some of the split be-
tween family and work can be overcome. Parents can adjust
schedules more easily to the demands of child-rearing. And for
that matter, children can know fircthand what their narents do
for a living.

Technology: not a perfect solution

There are some problems with telecommuting. Few houses are
designed to provide good work spaces. Many telacommuting em-
ployees miss the easy, informal intercommunication of the office
and feel left out of the gossip networks essential to corporate life.
Suburban neighborheeds do not offer the ease or variety of

social stimulazion of urban business districts or even office parks.

If nothing else. those who telecommute will want public places

nesds and to deal with them effectively. The bl=me must be
shared bv manv within M.—mw rronarrtione
i indiviGuals.

Traffic congextion is not a2 new phenomenon. Since the
Indunisial Bevnlislon the dze and shone of U.S, cities has
been dictated by the ability of employees to get to work. In the
mid-winkemnth century mosx employees walked to work.
Thus, industrial and commercial cemters were staffad with
employees who lived within five miles of their work. Cities
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= SR,

With the advent of the train, urban areas could expand,
TovausT Cmpeoyess coulg reved up io 30 miiss in =n hour
Suburbs sprang up along railroxd kines. (Songwriter George
M. Cohan claimed that New Rochelle, N.Y., was only
"rcny-nve mmennmwoadvny' in his song by that
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taller buildines and more intensive develooment of urban
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tranenaniation has %0 8 v ays reversed this nro-
far contributed litile f cess. In combination
1o easing the waific ow:th Federal housing
congestion that Hmits programs automotive
today’s urban mobili- flexibility stimulated
ty in the United States. suburban buiiding and
Yet &ectroiechnology almost killed many
can and sbwld pay central cities. No long-
B0 EnIAWiATE T B & wWae sbures on-
onlv i the operation fined to radia] railread
of transit vehicles tines. The interstices
themselves, St aiso in among existing sub-
transit information, urbs were quickly
coninunications, con- ﬁiled with low-demny.
tenl ond fave Mn.?{\‘ =1
tioa. The new suburbamtes

The failure of quickly leamed to use

myscrn irsnsporia- their automobiies tor
tion is due to & com- ) &l their travel, and
bination of social and  Pastengars on 2e IRY. Red Grooms they have saiurated
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end freeways cannot suppon cnough trafilc tor cmcncm
high-density commercial and industrial development, and
rezidential densities are too low to supmort the high.dencity
public transportation services that are available. There are no
clear solutions. To dat2, th= social solutions have not worked.
New towns that have attempted to combine low-density hous-
ing with low-density employment have not succeeded finan-
cially ar sncinlagically. ‘m-:la-faﬂr:lv homee soll' madinm.
dms!tytcwnhc-_zs".cmin many citiee, As o result, shop-
ping caters and schooie are shortchanged, Residents nre-
dommnutly work elsewheve.

Under the sponsorship of the Federal government, many
bﬁ!iotuofmumhavebmspemm immovepublictrmsit
In the sggregaie s €610

iils €ITon Lis bedn inciiccuve. viosi of the
money NAs 02Cn sPent 10T Duses that continue to give second-
class service at infrequent intervals. This service i accentahle
only to thase who have Litle or no choice. The billions of
dollars spent for heavy rail systems in San Francisco, Wash-
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close to their homes to go to for short breaks during the workmg

if only to have some sense of personal involvement with their
companies and co-workers.

Corporaie dec,emrahzanon and teleoommuung only work at
present to the benefit of a small number of informaiion workers.
For most workers, the new technologies are much more threaten-
ing than beneficial. For blue-collar workers, corporate decentral-
ization often means an effort to escape unions by fleeing to the
Third World or the U.S. Sun Belt. Electrotechnology today actu-
ally aids versions of corporate decentralization that are intended
largely as ‘‘divide and conquer”’ strategies. And, of course, elec-
trotechnology is a central part of the automation that is now
eliminating the jobs on which millions of people depend.

Few new high-tech jobs are iikely to go to those displaced from

older jobs. This means that many good workers with years of ex-
perience and a strong record of following society’s rules will be
permanently out of work unless some action is taken to help
them. So far there has been very litile effort put into retraining in
the United States. Government policy has been simply to encour-
age reiocation, even though this tears apart established commu-
nities, puts a strain on families, and may often send migrants to
areas unprepared to absorb them.

Electrotechnology is also producing a new group of ‘victims
of progress.”’ These are older people whio have difficulty adapt-
ing to the new technology. Those still in school are in the best
position to pick up relevant skills. Those in the early stages of
careers are likely to be taught new skills on the job or to have time
to gain back any investment in educational efforts of their own.
And it appears that younger people learn the basic skills of the

ington, D.C., Atlanta, Baltimore, and Miami have done littie
for the traveling public. At best they saiisiy less than 10 per-
cent of the peak hour tips. !nspneofadvane&ineonnoland
commimicaticns. todav’s heavy el taohanlioy svms crruie
that is little better than that provw'ed hy ‘Q'M'me subways,

We have become 50 desperate for an acceptable e solution to
this transit probicn ther we have coined o nsw name, “lighit
al,” for the nineteenth-century sireetcsr. Institutional solu-
tions have not worked because the traveler’s noeds are in-
dividug!l. Furthermore the aversge citizen wants tc use his or
her automobile and is not easy to dissuade. Federal capital
and operaiing subsidies have not changed the second-class im-
age of public ransit service. In fact, Federal involvement has
50 escalated the cost of transit that good service now may be
beyond our reach.

Is there no solution? Certainly there is not an ohwvioue ane;
however, § befieve that there can be a solution if we are willing
to abandon our romance with the automobile and take objec-
tive views of our transportation problems. First, we must
idonaily wavd aieas. B&{;nmpuunwwm.dmt
destination, and a desired departure or arrival time. The
uuuapl.nwuvuuw‘-w wu.m -avvuuupmua FEIVC I I
its entirety. A high-2nesd trip segment is of no value if cos-
necting services are slow, inconvenient, and filled with delays.

Next, we must abandon our quest for a universe! solution.
Uniorunaiely, Many new concopts are Gesigred to be auio-
mobile look-zlikes, not to mes tranenartation neads, What
works in the city center will not work i the suburbs. The

=amtinl SharaSSiniss of higu-density tEnsportation ser-
vica are different from low-deusiiy ones. This means tians-
mu e neuwu ll‘l’ 301Ine [!'l;'.‘. iF LNOSS ITANSILTS 2re conyeni-
ent and do not introduce delays, they will be acceptable to
most travelers.

‘Thus, the sclution to urban transportation needs may be a
i of compicmentary, carefully coordinated services. This in
turn points toa need for hxgh-thty oommﬂeaﬁons.
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e requisite number of travelers without caoooding ihe
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mobile interference. Singupore has effectively banned auto-
mobiles from its ceatral business district, so that more effi-

wlent 'nah.w\hmu omm-v_go‘ modas se b casd RMeos oliles

---d tlu sourass i taks mch decisive steps.
lntamedmdmmv greas need intermediate salutinng.
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abandon their automobiles in favor of pubhc transportation,
we must be able to run the vagt majority of urbsa iripsin a

timely, efficient, angd economical manner. This includes both
work and nonwork trips in most parts of an urban area.
As has bem SO amp!y demonstrated, today s transit sohu-

i it o nn r—a' AT mmnas v d nmamsio g )
shoms nrarainad WIOTIT ATV AAS TERAYS nia-

agy—nstrehashed idw Giat wire paicnicd before the turn of
me century nor reworked transportation systems that were
deveinned for very different urhan aructurne. We have had
technical successes in the past but not operetional successes,
bocaiise we have failed to understand fully the problems we
were trying to solve. For example, the Government, through
the Urban Mass Transportation Adminisuaiion (UMTA),
part of the U.S. Department of Transportatton. spent $150
million to build ar automated car system in Morgantown, W.
Va., as a demonstration project. The system, which sends ur.~

LA M =a- PV RPN PUSyRErPS vy
mannad cark alana a suldaworr o5 destinations sciscicd by the
B ..

Panestigia oy Ba tkulli!»;ll SULCTSS. b it nrm-mn only mar.
ginally better service than the 16 buses that it rep!aced

The Japanese and French have successfully installed similar
systems to serve medium travel densities in new urban devel-
opments. in the United States, automated monorail systems
have been successful only at airports and amusement parks.
I0C UM EA'S GUWRIUWD POUPit-InOveT Program was apan-
doned for {ingncial reazons, but it really failed because ne city
wag willing to completely rethink circulation patterns in its
central businsss district.

‘We have talked and written much abowt eiecinic venicrs,
trin-rental vehicles, dualends vehicles, and other technical
and operational concepts that may be capable of serving low-
density areas. However, most promoters of electric vehicles
are looking for high speed end long endurance, which it oot
neceseary ror cirouianan in huesinace and residentinl areas. The
UMTA'’s vast Service and Methods Demonstration Program
has focusedoncoalyccnocpts that provide limited service im-
provements, ¥ .,w bave been continued beyond the period of
Federal rupno:

Itcanbe wgmd that perhaps President Ronaid Keagan has
done us a favor by largely dismantling the UMTA program.

Mo ideas, oow SOnospts, and now insighis arc Sadly necdad.
zuﬁ%wﬁ‘i‘uhrﬁeﬁ'wmmmelmomomu
n0% the untversal solution to our transportation needs. Its use
can and mus be regricted.

Complemesitary mieea must be created that can accom-

modats & g vaniSy oF wips pionipuy, cinciciily, und

comfortably. Travelers must have access to good, reliable
informatinn aboart schedules, expecied arrive? imes, and pas-
senger loads. Shelters and other simenities should be provid-
&4, aind sunpic fare sciemes should be availabie. New guide-
ways, built at immense cost, are nct needzad. Existing streets
can support large volumes of traffic in shared vehicles. &
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Technology and tha rhytium of life

The Kinds of communitics that am arowina tndav ave a for

cry from olgfashioned industrial (owns whare a facliory
whistle or the passing of a traln might toll everyons the
time. in thosa communities, and aven more In aarilar ar-
;};manemm!cmnmes.peomemmamhmm

Beforp ine Industrial Revolution, natural cyclss and
social custom determined schaduies. mmavymuaxry,
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for regsons that do not apply to office workers. in the oldar
factory or nwal communities, mose residents ahared the
arma ocounatians, with simiisr daliy and ssaanng! cysles
in tha suburbs and farfiuna city snaae thet are now grow-
ing, there ia a greaier gepandencs than ¢vsr on watches,
telsphones, daily calendars, and computers to coordinate
FSIRTONG I ST, ?:"-"‘:—.-'f-! REECIONS MOV 10 TR o5
aiftorent thythms, and must take grest care notto
bump into one another or mu to coanect with their parnt-
nera. —C.C.

computer age more quickly and easily than their elders.

However, there is no intrinsic reason why those sections of the
population whose skills become outmoded must be made to bear
the cost of a transition that could benefit many others. The solu-
tion is an investment policy aimed at full employment and im-
proved quality of work life. Much of this will have to take place
within the conventional framework of the corporate organiza-
tion. But some jobs could be creaied through investment by local
communities.

Consider three areas where needs are acute and where much
work could be organized through local, often direct, relation-
ships. Jobs couid be created in: (1 decer.ralized commodity pro-
duction (such as vegetable gardenina); (2) rebuilding the
country’s infrastructure (such as roads); and (3) human services
(such as care for the growing elderly population). None of these

PR PR -
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role of high technology lies partly in freeing peopie to serve these
other needs, but this wili require a conscious, and in many cases
public, investment.

At the same time, the increased productivity that electrotech-
nology is bringing might encourage society to choose quality of
human reiations over cost reductions. Efficiency is not the only
imporiant social goal. Ferhaps some technoiogicai innovations
will serve both economic efficiency and the quality of social rela-
tions. For example, society might take advantage of telecommu-
nications technology to reduce the frcquency of personnel trans-
iers and 10 sIrcngmcn peoplc 5 mlcgrduuu iii0 ioval comimuni-
ties. Ry impraving the efficiency of networks of indirect relation-
ships, more of people’s time and energy might be freed for the
direct, personal relationships that we most value and need.

A chance for utopian living

One of the most positive prospects that electrotechnology of-
fers is a much greater degree of choice in geographical distribu-
tion of the population, the types of residential communities that
are built, and the characteristics of work places. For example,
some peopie greatly prefer urban life, with its bustle of activity,
dncrsny of stimuli, and rich variety of residents. Others find the

ive and prefer to be in more
i

pcaceful surroundrngs. clowr to nature. The new telecommuni-
cations systems can help satisfy both groups.

The great Swiss designer Le Corbusier imagined a *‘radiant
city’’ of the future where life would revolve around enormous
skyscrapers within which all activities would be coordinated by
constant communication—much like today's *‘wired’ office
buildings, but incorporating residences as well. Between these
giant structures, there would be open spaces for farming use or

R4

parks. A single radiant city might stretch across Europe.

By contrast, the U.S. architect Frank Lioyd Wright wanted to
decentralize society, abolishing even existing cities in favor of a
‘‘broad-acre city,”’ in which low-density residential development
would spread far and wide. He envisioned individuals and fami-
lies having a maximiuimn of independendce in a sort of Jeffersonian
democracy. The key, Wright noted, was the development of
space-transcending technologies—communications rather than
transportation.

Note that each of these contrasting utopias depends on electro-
technology. And note that each might be attractive or oppressive.
Wright’s image of bucolic isolation seems to come closer to cur-
rent directions of consumer choice in housing and population
redistribution. Virtually all net population growth in the United
States during the 1970s took place on the fringe of central cities,
in broadiy surburban developments. At the same time, signifi-
cant populations of young professronals and other relanvely
weli-ol! peopic have chosen to move into central <itics. For thcm,
urban life is not a necessity imposed by employment so muchasa
consumer good, for which they often pay high prices. The
‘‘good’’ scenario for electrotechnology in community develop-

ment is not either of these possibilities, but the choice between
them,

The problem of poverty amid plenty

There is still the question of economic democracy. The utopian
visions of both Wright and Le Corbusier assume that every citi-
zen has a productive place in the economy. The United States,
Great Britain, and, to lesser degrees, other advanced industrial
societies are rapidly developing ‘‘underclasses’’ permanently ex-
cluded from viable, legal economic participation (other indus-
trial countries avoid this problem by restricting immigration
severely and by relying on ‘‘guest’’ workers from the Third
World). These groupings of poorly educated, generally unem-
ployed, often ethnically distinct people—not the working
class—are what George Orwell had in mind when he wrote of the
mass of ‘‘proles” in his novel 1984,

Toleration of the growth of such groups is inhumane and un-
civil. Exciuded by society, they become an imporiani cause of
crime and a drain on the public treasury. Yet electrotechnology is
removing these people further from economic and political citi-
zenship. Often illiterate, they have little chance of becoming
‘‘computer-literate.”” Unemployed in a marginally automated
society, they can hardly expect to share in the bounty of a more
automated future.

The utopian visions apply almost entirely to the advanced
industrial countries. Perhaps a few countries on the periphery of
the industrial sysiem will reach the center, but the vast majority
of the world’s people will lrve in gnndmg poverty even as the nch
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ic a threat ta the draame of tha rich sociatiac and ales presents a

moral obligation that they face. So far, every sign is that electro-
technology will exacerbate rather than alleviate the gap between
rich and poor.

Automation reduces the need of manufacturers to seek
cheaper labor abroad. Educational facilities in the poorer coun-
tries are fighting an uncertain struggle against illiteracy; though
computers might help them, they iack the funds for ordinary
paper and pencils. Ambitious high-tech development plans rou-
tinely fail. The Sudan, for example, spent $30 million to develop
a satellite communications system, but it lacks television sets to

receive the broadeasts, power to run them, and engineers and

ecewve t CSroafcast nem, anc <

technicians to repair the equipment. The country, the largest in
Africa, has only two paved intercity roads.

The real negative scenario is not what will happen in the
United States, West Germany, or Japan. It is how disaster in the
rest of the world might overwhelm any progress that the ad-
vanced nations make. And the real positive scenario is that the
advanced industrial countries can use part of their prosperity to
extend opportunity to the rest of the world.



