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GLOSSARY

cult!ralADD the recentlyobservedsocialvariantofAttenuonDeficlt
Disordei lhe.lasrk form ofADD is thought to be a bloloei.ally
based condition causins a persistent pattern oi difficuLtles resuLling
in inattention, hyperactivity, and impul5ivity, Cultural ADD attributes
the same set of behaviors to the ovetuhelming speed ofinformation
and orr lncfeasing culture ofdistraction.

data smog An unexpected and unweL.ome new codponent to tlie
as€ ofinformatjon, data smog is an expression forth€ oveMhelming
volume ole.mail, voi.€ mail, faxes, judk fraiL, up to.the.minute news
fLashes, and nesm€rizing electronic imases that we now come inio

neta-anatysis The study ofstudi€s; a method of combining pools of
statistics irom a wide range olstudies aid making a.omprehensive
analysis based on the whole.

spam Llnsolicited e-maiLi the t€rm is d€rived from a conedy skit by
the absurdisttroup€ [ onty Python in which unsuspectins diners a.e
'  

o n a o r - d r  l h " ' " , " u a 1 r  r " n u  r , l u d c  " e q g  a n d  b a . o r ,  e c B
sausase aid bacon, egg and Span, egg bacon and spam, ess ba.on
sausase and spam, Spam bacon sausage and spam,spam egsSpan
spam ba.on and span" land so onl. When, in lhe earLy 199os, itwas
noticed that ceitain individ!aLs got a klck out of lntetruptingtexr
based Net dialosues with useless and iftelevant driveL, the term

stat wars Mkhael Kinslevs tem for tlr€ exhaustive, constant policy
arguments fueLed by s€eminsLv unlinited amounts ofdata,
Fa.tionalism gets a big boost from the volleys ofdata, while diaLogue
and.onsensus  the  mar iow o fdemocracy- run  th inner  and ih in ie r

l r , ' r . r , , . d ,  e  L  e d  r ; - ' z r r ' - / .  F n .  I n b e  o  e

, d e . J  )  n ' ,  . , ,  ' ,  t  r  i . F J  . r r e . .  : r f o r m  . , o r
. ' , ,  . ' r . l  t " .  e p r : , " d  i  f o n n r  i o r \ . . , . " )  J \  , r i  m
portanr ncw emorionrl, sociai, and politi*rl problcnr.

bqdbptdh dt trktnrranrt Mettb antl
coryislt:oor, €Ls*qsltKc (usA). ALrrghE csryd.

\{/e havc quite suddenly murated irto a radically differ-
e n  . r r r r r r r , ; . i ' i l i z r r i o , t h . . t - r t d e . t t '  d . u -  \ . .  o
slvlized comnrlrii.atb!. And as rve enior rhe many
r l r .  " l  . h .  b r r  g e o , ' i " s  i  r .  , , r " n  c \ '  / ' .  u , , .  r F

also have to learn to compensare tor rhe ne$. and per-
rnanent side effects of rvh ar sociologists, i an acadenic
understarement, call a 'lncssagc dense" societl'.

Ifstid il;. di!:ouery has rot b.en m undllt)rtd bhssins, ifit
hds .a11fefted ." ndnhit tha potu.r ftot akl! to dedte but
nls. 1o afthil)ildte. it hns dt the sd,n ti,k proriled hthldfltr
tunh d s,lretu .hdlleflge andd sLpf-re tcstins.

-loh F K.nned-v,19611

I. THE SURPRISING TRADEOFFS OF
INFORMATION PROLIFERATION

Something m.rrvelous has llccn happenug to hunran
kind nor just iD |he past three or four years r.idr
cornpurers and rhe InlerDer, but more brordl,v in the
pasr several decadcs. Informarion is moving frster and
bccomiry more pientiful, and peoplc cvcrywhere are
bereEting {rom thn change.

Burthere is a surprisirg postscript to this story. when
it comes to informalion, ir nrns our that one can have
too much of a good thing.,A.t a ccrrain level ol input, the
law of diminishing returns tn kes effccti rhe glut ol rnlor
rtlation ro longcr adds to orLr qualityoflife, bnt insrca.l
b e p i l .  r o  . u  r |  ,  e  - . - . .  1 ' n t " , i . n .  ,  d  F  e r  i s n o r
ance. Information olcrload rhreatens our ability to
educate oursclvcs and leaves us more vulnerablc as
consuncrs ard less cohesive is a socie l lor most ol
us, it actually diminishes olrr contfol ovcr our own
lives, whiLc those 'rlready in power find rheir pos,trcns
. o - . i d e  r b  I  . r r e l g r h  -  , ,  .

'Ibis 
is not rhe 6rst time we have been confrortcd b-r

rhe rnpleasant sidc cffects o{ abundance. Those of us
vho livc iD the United Stares, the most sophisticatecl
and successlul n:tion on Earrh, als) r(,uttul)' lind our
selves burdened by problems oferccss. Noq,, for all the
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wonders of the information revolutioD, a menacing
cloud of 'data smog" has drifted nr. In this articie, we
wlll explore its unwholesone properties and suggest
some bealthful remedies to recollect the critical distinc-
tion between inJormation and r.rnderstanding and to
demomtrate why you do not have to {eel personally
overloaded with information to be a victim of the infor-
mation glut.

lnJormation used to be as rare and precious as sold.
It is estimated that one weekday edition of todayt Ner/
Yor,{ Timcs contains more information than the aver-
age personin 17th-century England was likely to come
across in an entire li{etime. Now it is so inexpensive and
pientiful that most o{ it €nds op being renaindered and
shrdded, as i{ it is worthless garbage. The 6rst great
pJrJdux of inrormarion glut i '  rhar ur are becoming so
information-rich that we take much oI what we have
for grant€d.

Still, the concept of too , uch information seens odd
and vagucly inhuman. This is because, in evolutionary-
historical terms, this weed in ouir inJormation land
scape has just sprouted-it is only about 50 years old.
Until about 50 years ago, more information was alDost
always a good thing. For nearly 100,000 ye:rs teadiry
up to this ceniury, in{ormation techno}ogy has becn an
unambiguous virrue as a means of sustaining and de-
veloping culture. Information and commurucatrons
have made us steadiiy healthier, wealthier, more toler-
ant. Because of in{ormation, we understand more
about how to overcome the basic challenges of life.
Food is more abudant. Our physical structures are
sturdier, more reliable. Our societies .re more stable,
as we havelearned howto make political systems {onc-
tion. Our cidzens are freer, thanks to a wide dissemin-
arion of infomation that has empowered the
indrrrdu.r l .  Dangerou. super.rrr ion'  and ial .e notton'
have been washed away: Conrmunicatins quickly with
people helps to overcome our fear of them and dimin-
ishes the likelihood of contlict.

Then, around the time of rle frst atomic bomb,
something strange happened. We began to produce
in{ormation much faster than we could process it. This
had never happened before. For 100,000years the three
fundamental stages of the communications process-
production, distr;bution, and plocessing had been
more or less in synch with one another. By and large,
over our long historn peoplehave been able to examme
and consider information about as quickly as it could
be created and circulated. This equipoise lasted th rough
an astonishing range oI communications rnedia-the
drun, smoke signal, cave painting, horse, town cner,
carier pigeon, newspaper, photograph, telegraph, teie
phone, radio, and fiim.
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But in the mid 20th century this graceful synchrony
was abruptly knocked off track with the introduction
of computers, microwave transmissions, television, and
satellites. These hyperproduction and hyperdistribu
tion mechanisms surged ahead of human processing
ability. In this way, in a very short span of natural
history, we have vaulted frorn a state of informatton
scarcity to one of information surpl$ ftom drought
to flood in the geological blink o{ an eye. tn 1850, 4%
ot L.\ .  workeF handled inlormdl|on for J l iv ingr now
mort do, and information processing (as opposed to
material goods) now accounts for more than half of
the U.S. gross national product. Data have hecome
more thnr i ,ul .  more .peedy rcompurer Proce<s:ng
speed has doubled every tvo years for th€ last 30 years),
and nore dense (from 1965 to 1995, the average net
work television advertisement decreased from 53.1
{.ond. ro 25.4 r .  ond. dnd rh. rverage relevi t ion ae$ '

soundbite decreased from 42.3 seconds to 8.3 seconds;
meanwhiie, over dre same period, the number of ads
per network tel€vision rninute increased fron 1-1 to
2.4).

Information has also become a lot cheaper-to pro-
duce, to manipulate, to disseminate. All oI this has
ma,-r ,  us intormarion r ich. empowerins Americrr .
with the blessings of applied knowledge. lt has also,
though, unleashed the potential of in{ormation glut

tony. Just as fat has ftplaced starvation as this nation's
number one dietary concern, information overload has
replaced information scarcity as an impor'tant new
emotional, social, and political problem. Withvirtually
no effort and for relatively little cost, we can capture as
much information as we want.

\ ! , rh informarion produ.r ion nut only 'ncreasing.

but accel€rating, there is no sign that processing will
ever catch up. V/e have quite suddenly mutated rnto a
radically diflerent culture, a civilizntion that trades in
and surives on stylized communication. We no longer
hunt or gather; few of us farm or assemble. Instead, we
negori : re.  we nerwork. ue rnLerface. And a'  ue enioy
the nany fruits o{ this burgeoning information civiliza-
tion, we also have to leam to compensate for the new
and permanent side effects oI what socjologists, in an
a.ademic unoer.raremcnr, c.r l l  r  me.vge-deoce 'ocietv.

Audio buffs have long been familiar with the pbJase
"signafto noise ratio," engineering parlance for meas
uring the quality of a sound system by comparing the
arnount of desired audio signal to the amount ot un-
wanred noi 'e lerkrng rhrough ln rhe informrt ion rge.
signal-to-noise has also become a usetul way to think
about social healrh and stability. How much of the
idomation in our midst is usetul' and how much of it

eets in the way? What is our signafto noise ratio? We
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know that the ratio has diminished oflate and that the
character o{ information has changed: As we have ac-
crued nore and more of it, information has emerged
nor only as a cunen.y. hur al to rs r  pol luranr.

. In 1971 the averaCe American was rargered by at
least 560 daily advertising messages. Twenty years
later, that nunber had risen sixfold, to 3000 mes

. In the office, an averase o{ 60% of each person's
time is now spent processing documents.

. Paper consumption per capita in the United Statcs
tripled from 1940 to 1980 (from 200 to 600
pounds), and tripled agair from 1980 to 1990 (to
1800 pounds).

. In the 1980s, third class mail (used to send publi-
cations) grew 13 times faste' thaD population

. Two-thirds o{ business managers surveyed report
tension with colleagues, loss of job satisfaction,
and strained personal relationships as a result of
information overload.

. More thln 1000 telemarketing companies employ
4 million Americans and generate $550 billion in

I call this unexpected, unwelcome part of our atmos-
phere "data smog," an expression for the noxious muck
and druck of the information age. Data smog gets in the
wayi it crowds out quiet moments and obstructs much-
needed contemplation. It spoils colversation, litera
rure. and e!en enrertxrnmenr. Tr th*arrr  sr<eptnrr- .
rendering us l€ss sophisticated as consumers .:rd citi
zens. lt stresses us out.

Data smog is not just the pile ofunsolic;ted catalogs
and spam ariving daily in our home and electronic
mailboxes. It is also inJormation that we pay hand-
-rrnely fo-.  th: .  we craye-r h e .ed ucr ive. me,merizins
quick cut television ads and the 24-hour up-to-the-
minute news flashes. It is the faxes we request as well
as the ones we do not; it is the misdialed numbers and
drippy sales calls we get dudng dinnertime; butit is also
the Web sites we eagerly visit before and after dinner,
the pilc of magazines we pore through every month!
and the dozens o{ channels we flip through whenever
we get a tlee moment.

The blank spaces and silent moments in life are fast
disappearing. Mostly because we have asked for it,
media are everywhere. Televisions, telephones, radios,
message beepers, and an assorrment of other modern
communication and navigational aids ar€ now as ubi-
quitous as roads and tennis shoes -anywhere humans
car go..r l l  forn'  of  media no" lol 'ow, onro f fain. .
planes, and adomobiles, into hotel bathrooms, along
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josgins paths and mountain trails, on biles and

We have heard a lot lately about the moral decay
evident in our entertainment packaging. But rt ls not
so much the content ofthe messages that should worry
us as much their ubiquity, and itis cfiticalto realize that
information does not have to be unwanted and un-
attractive to be harmful.

 . STRESS

Perhaps the greatest story of acquisition and regret is
that oI rhe mlthical Greek god Prometheus, whose
punishment for stealing .tue and passing it down to
hman beings was to be chained naked to apiuarwhere
each day a rultue tote out his liver. The liver was
divinely replenished each night, and the vulture would
ftrurn to €at it oft again the following dan In his
di^IogLte Prctagords, Ilato puts this story in mofe con-
temporary perspective. It was not just tu€ that Prome-
theus took. It was te.rrq the knowledg€ of how to
make things. The noral is that the price of techno
logical know how includes a pound of flesh.

Todan the vultures still feed, occasioning a billion-
dollar market for antacids such as Tagamet and Pepcid
AC. For all of our abundance, ours is aiso an age oI
unprec€dented stress, strain, headaches, and digestive
problems-so much so, in {act, that tension has become
one o{ our most vibrant industries. Three out of four
Americans complain ofchronic stess. Two out ofevery
thlee visits to the family doctor are thought to be stress
related, and the three top-selling prescription drugs are
for ulcers, depression, and hypertension. Stress is also
panly to blame, psychologists say, for the startling
300% increase iD depression over the course of the
20th century.

Stress can have many different sources, of course:
financial strain, {amily pressures, medical problems,
aad so on. But in a society that has come to b€ so
broadly defined by information technology, it is becom-
ing increasingly clear that the inJormation revolution
sweeping us into a new realm of comrnuication is also
serving as one ol our greatest stressors. Ourfast-paced,
high-stimulation society leaves nrany people complain
ing abort being overwhelmed, while many others are
becoming unhealthily addicted to the mania. "Ieople

seem to be developing a form of attention deficit dis-
order without ;nheriting it," says Dr. Theodore Gross,
an expen on attention-span disorders. "The informa-
tion explosion has something to do wirh it nll the
faxes and e rnail and calls come in, and people cannot
keep up with it."
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Attention de6cit disorder (ADD), an increasingly
cornmon brain irnb*lance, causes acute rcstlessness
and a propensity toward boredom and distractron
Victims of ADD often find it extraordinarily difficult
to concentrate on any ore thing for more than a few
moments. Their minds wander, and they frequently 6nd
themselves jnvolved in several things at once. lf these
symptoms sound eerily familiar, it is becaus€ we may be
on the verge of an ADD epidemic. Vhile millions of
Americans are thought to suffer from an inherited form
of ADD, experls are now seeing a whole new manifest-
ation of what they call culturally induced ADD

No mater how creatively we name it, however, the
effects of in{ornation overload do not add up to one
single debilitating syndrome that we can easily high'
light, recoil in horror {rom, and muster a simple defense
against. A care{ul review of 30 years o{ psychological
research reveals a wide variety of effects from in(or-
mation and stimulus overload, including, but not
limited to increased cardiovascular stressi weakened
vision, confusion, {rustration, impair€d iudgment, de
creased benevolence, and overconndence coupled with
decreased accuracy.

As data smog changes the scope of our daily lives, our
escapist fantasies evolve. Instead of jaunting off to
savor intense new oqeriences, we design vacations of
pure void. An editor friend of mine has iust rcturned
{rorn a luxurious Caribbean vacationwhere, he boasts,
he had all the extravasances he desired: no televisiotr,
no radio, no newspaper, no computers. "My idea of
pure bliss," he says, "is no in{ormation at a11."

III. THE PSYCHOLOGY OF OVERTOAD

How did we come to a point where our own tools of
enlightenment would cause such distress? Ours is a
culture of knowledge, an age of reason rooted in the
16rh- and 17th-century scientific inquiry of Coperni-
cus, Galileo, and Newton. Communications have b€en
the lifeblood ofcivilization. But in our roaring techno-
logical prosperity, we have, so far, ignored the lesson
Marshall Mcluhan taughr us decades ago: that every
technology has service effects and disservice effects-
positive and negative consequences for societn

Physically, we are what we are. So while we like to
think ofhumans as adapBble creatures, the plain truth
i ' r h a r b e c a u . e o f  o u r c o m p l e n D  a n d  l o n g e r i r y . w e o r e
not nearly as quick to physically adapt as are many
other species. Our brains have remained structurally
consist€nt for over 50,000 years, yet exposure to
processed infornation in this century has increased by
a factor of thousands (lately, the volurne and speed of
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information has been incrcasinsas much as 100% each
year). Somethirg has to give. "Because technology can
evolve much faster than we can," says psychologist
Robert Cialdini, "our natural capacity to process infor
mation is likely to be increasingly inadequate to handle
the surf€it of change, choice, aird challenge that is
characteristic of modern life."

Psychological tests reveal a berry of clinical responses
to data smog<onfusion, Irustration, overconfidence,
and so on. But what does in{ormation overload look
like in the real world? For some more personal snap
shots of overload experience, I sent out an electronlc
query on the Internet. The response was stunning. I
heard from scores of people' from Denmark, Sweden,
LerminJ. Br i ' r in.  Cal, forni .r .  New Jer\ey. Minnesor,r .
and Colorado:

. An accountant who 6les nll of her forms on a
computer without any difficulty, but who becomes
frozen with indecision when confronted widr the
open-ended world of the Internet

. A lawyer whose progressive addiction to com
puters culminated in a terrifying nightmare about
being trapped in an endless library

. A librarian who has been professiooally trained to
grapple with mountains of information but who
has lately succumbed to the feeling that the in{or-
mation supply is finally getting out of control.

And a vast assonment of others with memory
troubles, sore backs, blurry vision, headaches, and

I have also noticed a problern with my own memory
and have had coundess conversations with others as
they tried to recall in vain where they came across
some speciic piece of information. "We're exceptional
at storing information," explains UCLA memorv
expen Robert Bjork. "But there are retrieval limita-
tions. Ive get overloaded. We know the name of that
high school friend. It is in our memory somewhere,
but we can't quite get to it." The specific culprit
involved in our increasingly spotry memories, he savs,
is "cue overload." Memory is stored according to spe
ci6c cues-contexts within which the information is

The problem comes when the contexts begin to
vanish in the sea o{ data. Perhaps, like me, you now
re.rd nearly everyT hing ott  rhe.ame computer .creen. in
the same sitting position, in the same spot in the same
roorn. Perhaps the maiority of your conversatrons now
take place over the same phone in the same chair.
"when rnany different things get associated with tbe
s a m e s , r u : t i o n a l c u e c , " e t p l a r n t B i o r k .  l o u ' r e g o i n g t o
have a greater di{Gculty remembering any one oI those
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things. \(/ith information overload, reftieval becomes
more dif6cult."

This aew surfeit of choice also threatens our iden-
tities, our spiritual selves . In Zefl and tbe Att of Motor-
qtcle Mainteltdnce, Robert Pirsig offers a practical
solution to the existential alienation people suffer in
modern society: His prescdption is for people to re
attach themselves to the technologies that they depend
on by learning how they work. As "sophisticated" as we
are, he argues, we still need to feel connected to our
world in a rudimentary way. But Pirsig's ideas, as sound
as they are, are becoming obsolete. As the sophistica-
tion of the machinery increases each year, his solution
of reattachment is increasingly unavailable to us. Sadly,
we are creating a world so complex that each of us will
mderstand less and less aboutit.

IV. ANATYSIS PARALYSIS

Should yor tuinh .offeea . . . Hardly a nonth goes bjl
eitho,t the rclease of let dnothd study linkins coffee
ot .affeine to sone undesituble heabh effect or absolu-
ihg it of d sBtected hazad. But alnost tuithout fail,
su.h repofts arc soot fo oued by stadies that fail to
conlitu enhet the nsks ot the benefrts.

-Jane E. B.odr, The Ncl Yo* Ttflcs

The proliferation o{ expert opinion has ushered in a
vinual aoarchy of expertise. To follow the news today
is to have the surreal understanding that the eanh is
melnng azd the earrh is cool ing; th.r  nuclear power is
safe and nuclear power is not sa{ei that afnrmative
action works-or waitj no it do€s not. In the era of
limitless data, there is always an opportunity to crunch
some nore numbers, spin them a bit, and prove the
opposite. Would iobs have been sained or lost under
Bill Clinton's comprehensive health care plan? Is dioxin
as dangerous a'  we once thoughrl  Do rrramin. pre
vent cancerl Vith the widening pool of elaborate
rrudies and argumenrs on ever) srde oFevery que\r ion.
more expert knowledge has, patadoxically, led ro less

The Na.u York Tines aptly calls this phenomeron
"volleys of data." Statistics and hard facts are one of
the fundamental ingredients ofa just and civil society;
but as with other forms of in{ormarion, it rums out
that too much of a good thing can have unwelcome
consequences. The dramatic reduction in the cost
of information production and distribution has ushered
in an era of seeminsly erdl€ss argumentation. "Much

of the Congressional battle about President Clinton's
economic package could come down to a duel
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over algebra," w$te the Times' Steven Greenhouse
it]' 1993.

Republiah nath%ati.iahs attd.h the President's plan
as a tax-aul-spend scheme, asseftiflB tbdt it ihclrdes
$1 .7 5 tn $ 13 it tax iacreases for erery dollar ia spend-
ibg cuts. Mt Cli"ton's au,nber tlt .herc lespond tbat
r is a pnden, balan,ed pLan. uith oft doLl ifl tpl

enk tar incretlses fol each dollat ifl speflAins .uts.
Which is ight ifl this battle of the al.rldtors? The
aflstuel, ih the neLet netur la"d of Aneican polni6,

is that both sides arc, dependinq on boa oae cuts the

Journalists and news consumers alike are stymied by
rbe modern rendency of \ tat ist jc.  ro argue in e\er)
dire(t ion. Anyone who har anempted ro conscien
tiously research a medical or political issue has con
fronted this problem directly. The endless analysis is so
overwhelming, it is difficult to know how and when to
decide.

On National Public Radio's AII Things C,ansidered
one evening, reporter Chitra Ragavan is tr.r.ing to make
sense of the latest cancer studl which does not compon
with previous studies. "Ifyou don't have some level of
confusion about how to interpret this study," the Na
tional Cancer Institute's Philip Taylor tells Ragavan,
"you should."

Inconclusive results, Ragavan reports. More studies
needed. "Other large studies now underway may help
clear the confusion," she suggests hope{rlln But in her
optimisq she is ignoring the source of contention. It is
our tools that have gonen us into this rness in the first
place. With a majority o{ U.S. workers now paid to
churn out data, we have generated a morass of expert
inJormation that has staned to undermine logical ap
proaches to deliberation and problem solvins. Re
sponding to a report that there have been more than
100,000 studies conducted on depression, the Univer
siry of Chicago's Larry V, Hedges pleads, "Is this a
sensible situationl Do we really need more data?"

The studies pour in at such a rate, in fact, that a
new 6eld of statistics "meta-analysis"-has suddenly
emerged to make sense of the glut. Meta-analysis, thc
study of studies, is a method of combining pools of
statistics fiom a wide range of studies and making a
comprehensive analysis based on thewhole. Data from
hundreds of different examimtions into wherrcr car-
feine causes breast cancer will be pooled together into
one giant studp Though the approach dates back to
1904, when English statistician Karl Pearson used data
from a range ofvaccinations to corclude that they were
ineffective, meta-analysis was all but Iorgoten until the
le80\.  when irusrrrred r .rearthen besdn ro rurn ro i r


