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INTRODUIC TION

The public hag a vital interest in the rapid
and fundamental changes ocCcuming o

@ how information sysiems perform
W whial contals inbarmancn fow

& and on what lerms whal inlormation is
made available 1o users 10 mesl [heir
needs for ine know E'dgE angd undarshand-
ing requarad o participale lully in our
SOCIREY

O cantral simpartance is Lhe question of
wino holds how much powar ower whom

t 15 e aim of the Harvard Program
on Infarmation Technologies and Publbic
Falicy 10 davelon &0 undersiandang of in-
tormation gysiems and infcomaton lech

nolegies and 1o use thal wdarslanding 1o
lluminale public discussians of infarma-
b Pl

Thiz 15 the frsl valume of a lwo-
wilurme amnnual reépast. the thind the Fro-
gram has isswad. |n Ihis volurme we Sum-
markze the gcooe of The Frograrm (Section
21 This wolyme algg deporis an the oun
pose of the Program (Sechon 3], and
cltars fairy detailed Sommentary on Now
we g0 ebout Dwr owork (Seclion 4
Appendix)

The second voluma af the ansal
reposl gescribes (he sgecilic research
activitios undartakan oy the Frogeam in
pursuing the broad objectives described

Tha Information Industries
Appgroxirmate Gross Revenues,

Eshimates gaine red trom U5 Qovern-
menl, lrade asgosdations and ociher
sounces all figures in curraml dollars ;
houbie counieeg nal &liminalad

Broadcast television
Cable talevision
Bropdcast radio
Telaphona
Telegraph
Spacialized comrmdn carbers
Satellite carriers
Mohile radic systérms
Motion pictures
Crganized sports, theaters, atc.
Computer software supplisrs }
Compuier service supphlers
U. 5. Postal Service
Private information delivery services
Nawspapers; wing sarvicons
Periodicals {including newsletters)
Business consulting servicos
Advartising
Markating
Brokerage Industries
Baook publishing and printing
Librarias
Schoolirg
Research and developmeant
Faderal imformation institutions
Canaus Bureau
Mational intelligenca community

FIGLURE 1.

(in billions of dollars)
1570 151 1972 1573

2.8 18 1.2 15
03 0.3 0.4 0.5
1.1 1.3 1.4 1.5
18.2 0.0 24 265

0.4 0.4 0.4 0.5
0.0 0.0 0.0 0.0
a1 2.1 0.1 0.1
20 22 14 26
38 i NA NA

4.4 T MA MNA
1.8+ 24+ 3.0+ 37*

8.3 6.7 7.4 83
0.7+ DB+ 1.0+ 12+
T T4 1.8 83
iz 14 3.5 3.7
0.9 1.1 MNa MNA
7.9 7.6 MA NA
2.4 7 4.3 434

4.6 47.4 5d.4 MNA
1.4 47 1.9 4.1
2.1 NA 3.8 [ T2

70.0 6.2 22 Ba.5
26.5 o | 29,2 30.8

a1 0.1 0.1 21
4.0+ MA A MNA

Mational Technical Information Sarvica 0.0 0.0 0.o 0.0

Social Secwrity Administration
County agents

Banking and cradit

Insuranca

Legal services

. 5. Gross National Produwet

1.0 1.2 1.3 1.4
0.3 0.4 0.4 0.5
611 5.5 7.8 NA
925 103.5 ix1.4 MNA
] 9.6 MA A

9771 1,0885 1,155.2 128349



in fhis Booklel: i1 also ells about our e
farts 10 pass along our findngs 1o he
general public and the inferesied paries
i the policy 1550as we have studisd and
it includes a list of available Program
putslications,

THE SCOPE OF THE PROGRAM

The Information Industries

intormation pervadas all organized acin-
ity Indarmatian is as vital a reacurce as
ENENTY of Maliad. || dOes No Warnm ws o
shigdd us Irgrm ohe slemenis, ool s all
argurd s, filling our heads. our es. and
Ine mamones of our comeuters. 85 ohar-
acienshcs are umgue. 5 posskshiilies
arg endless: g dl-usderstacd, bt il
] B undersions

Sarme of 1he mambers — gublic and
privale—anl the préesenl constellaion o
imtormaticn industrias are jilustraied in
Figure | A& common rai of the hisled ac
fralies 13 1has, in 23ch case, nfcamanan
iz tho grirmgry of 0le oulpwt. Excluded
irermn the tabia, but 'mporiard as storma.
WO LEers, are ail the ingusines shnang f.
larmalon Srocessing . RCwavEr  impor
fan:, s nc:gental to producing such
of imary oubouls 35 Cars of Naifculs

Thie SaSian Secunly AGmerisiialon .,
the county agenil Sysiam and the Ganking,
inguramcs. securities and ‘egal sarace
indugtnss ara ligted 'S mark the Boader-
iine uggeshad By Such 3 primany ousk
ness fess” Whether the output of ihese
iRGpsIes 5 inlormaticn of  something
alie 5 arguable. Howswse S40% insus-
rys Coroduehon e 5 assarbally
rigibirg ather than an eformabion gre-
SoEsing lirs

Thesa inlormalon noustries oooupy
an neameal  ouclic-presata milied wath
FEQLIAGT 20 vATHNG 30Ea5 2nd of var-
iz niersties. Togy srmsiay mileans of
gecola, dasl 0 liicns of goliars and usa

varying technglegies 0 achigve diversa
mizsens. Each hag dewsdnpad indepen-
denily wiih dinle referdncs 10 any out di-
ract competifion,

Ag a growp, thay have grown in slep
Wil e vast merease N 1he  sheer
amount of dnfarmalion processing that
has occumed in the last 30 years. As
Figura 2 showes, while population grew al
an awverage rale of 1.5 percent a year
betweman 1940 ang 1970, (he mgmber ol
chacks wrillen wenl ug B.7 parcent a
weEar e aumber & motor vacla regis-
ralions went up at the rate of 4 percent;
the memcer ci ingivsaual fegeral [ex res
furns grew al 5.3 gercenl 8 year . pass-
porls ssead, aft 16 percent; individua
social secunly oaymenis, at 17,1 perceni.
Imorovements in Slactronics have gieatly
INCTEASST Qur CApacIsy 1 mande inddema-
g and greally sedwisd he cosis of
handling intarmaticn. But the growh o
the inlormalion indusirees and af lagor
argagad In infosmation oczwpations (Fig
ura 31 retlect charges m sociely far be-
yOnG marg |asmmalogical innowation.

Uniil recently, viriualty al atiempis
o study Ihe informaticn imcusines have
concentraied on carbcular cases ar nel
on [he Basic lunchons af slarmaiion
industaes, on diverdrby rathér than adlin
ily. Tha ot o the imeortance af k-
ing acoul basic functions and nat anly
aboul parhcuilad Cases is nol wel widsly
azcepted in the realm of information ses-
WicEs, A b has oen uselully apolieg
clgawhare. Az compehbicn graw lram
Almtrnam, phveeond, plasies, Glass liker,
ang giher malernias, steglmakers came
slowly 1o understand 1hal Iy werg sup-
piy=ng only one of many shreciural ma-
teriats, and thal many of steel’ s funclicns
comald B Wlliled By oallgrnale maleraus,
Srlariy, mast ralrpad man have kearnad,
samel.mes farcibly. that rains aiz bul ors
ot 3awerdl compenng modas al iransoar-
itign, Cil, coal, secticiy. radsosctaly,
the wind and B¢ 5un arg alternate, com-
PELNG SOUFCES 63 anangy

Altgrationg it ine ralalions balween
ail aad coal i1 the snegy indusiies, oF
Aoy Iraats, DG and poedings in ke
ranspbrtation  incusites cizarly have
Toucations  for suchc  golicy
Chanses n (e r3Eions belween nigs-
MFcr M sElries : Ay A

1EIGa

Shaute L oTay
simiAr mogckon e gund-o
Today. maghr 20:ahcal. Asonamic
anc rl::.'.l'lr“}:lgli:ﬂ- actors are E|||.Er|-"h; ar
Ell["‘rl’lE'.ll'l'; Ihe heshorc DEM2rs oelusean
R et B e B s P 31 and fMas-
ingG raw alternalveds avalanly 16 miarma-
tlon users. ozl noiable arg the wast n-

L
PFogura

clegses since World War Il Golh in trans-
actiong enfailing itformalion processking
and in fhe capmbelily and redabliny of
slecionics, incréasas hal qo hang
hand wiilh large dacreasas in the cosis ol
electranic fechnologies. What tharelore
nappens o one  infoemanon  indusiy
strongly allacis not ondy a0l e albers,
buf also (he publc generaily. Thesze rela-
fignships have il been wicely recoge
nized and litta is known aboul thei:
affects on aither the indusiries ar {he
Dunlie

The Information Technologies

The s1o0ry of the gromith Since 'Worlkd War 1)
cf altgrnate techrolagical and institutional
means o crealing, sionng. procaessing,
disiribugimg and using information s
mdnnly, though by o Mmeans éxclugively,
the s16ry of alactironics.

Figure 2 speaks volames aboul Row
putlic ard private transactiong affecting
millions ot pecole &nd entailing massive
infoialicn progessing have incraased in
the past three decades, whether driven
by, ar driveng. AimultBneaus s0Vanses in
informaticn technologies. Changing pat-
ferng of wdrkd Irade i ihe products of
eecironic lechnologies arg illustrated in
Figure &,

Advances in slecienics conlinue
swallly in Boin the prevaie and dhe public
secices. For example, in the public sac-
loe, defensa rasearch and development is
stil an wmportant facior 0 Sleclioncs
loday, as it was in the develgpment of
Slgcironic compuiers. According 1o lestr-
rmony by the Penlagon's Diracior of Da-
lanse Research and Enginearing, '“mili-
lary-arented electromes lechnoigy con-
Cirues to B ane of ous Faslast moving and
midst procuctlive areas of applied re-
seascn and dewetcpmant,” accounting fos
521G millign o nearly 15 parcenl of tha
¥1.474 rmillign budgeted far the “iotal
lechnotogy-base effort™ i lizcal  year
1074t
Wabn 5 Fosien v Heaanings on Cost Sscaia
ior in D=leftse Proowemen] Coriras:s and

Armgl Saraces. House of Repragenatweg,
J3rd Congiess, First Sagslon, 373 op M
Anghier scimares Fay f 1hal Cibe Penlagan’s
cirmgs ared Catirec! duttays Yar slecircnics and
walan Es FAD wll rap 31,2 mikor in tiecal 1974

Tha tpil. soorcsimalely 0% ol the De-
carirment ol Delanse’ s 52,1 Wilion in oenrad
AAD expendiiures for the yaar, & nod only te
lwrges; AYD auray by rar of any Fecera
Agency, I's SEcifomes conlen sucasns (rhal al
&' alked asERniEs S hines Irs facr, Pl
13 SLCECST Bl 2ciencE METrgIcSy 5 3s
pervasee a5 aleciramss sl Eiecrrongs

Ot 25 TETIL o I



The tachmoiogical bases ol oo
pulars and lalscomimunications ane in-
creasingly simelar ard both of these tocks
ara Increasingly pervasive as means for
controding and linking hitherio separate
old and new technologes. The noias on
marging technologies ilusirabe how this
is 4 major lactor in making e lunclions
thal infarmation industries parlosm andg
tha technologies thay use both less dis-
finguishable and maore interchangeakie,

The ingreas:ng pervasiveness o
alaslionics owes Such 19 massive in-
creases 0 capabiliby accompanieo Dy
aqually massive decreases in cosls, both
in absolute teems and In companson with

oider inlormation echnoiogees, For ey
ampie, compuling speed ingreased by a
izctor of ong hundréd millicn-ig-one be-
Panaan [Fe 405 and e M0's. By ihe end of
tha decade, & lransisior could “be about
A5 chap &% 4 word prinied on the gage of
a hard-cover book, "

Tha cost per componant (mostly
frangisiorg) of the firsy rudimeniary ine
bgrizted Cirguils mdads around 1980 was
aboul gne daliar, By 1873, this cost had
dropped 1o aboul ane cent and il is pre-

Selilhart O HilEngar,  CMelakOede  Sei-
cardductor Tachmalegy' ', Semnulic Amensan,
J'hl]l.lﬁl‘. 1573, @, 4451

dicted 1o drap o abow! 003 ceni by 1960,
4 ratio of thirty thousand-lo-one in bag
decades t In the same fime span. the
number of components par integrated
circui? s expected lo grow by a faclar
batwean one hungred thousand and one
rmilliof=lg-one, Semillar laciars 0 oter
dimensions are Musirated in Figures 7
gnd B In electronics, largs incraases in
capability and large decreasas n Cost go
hard-in-Fang, abong with signitlicant in-
Creasas in raliaoility.

Al prasent, many of the infgematicn
indusiries do nod produce or contrel 1ha
production of their fechnodogy. A nofabla
exception is the telashone  induginy

Avarags Annual Growth of
Various Transactions.

increazes & the wolume of annuat
transaciions, Adapted from Alan F
Wiasiin and Michael A, Baker, Dara-
banks in A Frag Socsely (a reaport ol (he
Computer Sciance and Engiresering
Boerd, Mational Acagemy of Sciances)
Quadiangle Books, Mew York, 1972,
o, 224227 Tha GWNP growth raia g
sasad on GMP expressed in consiant
dzllars.

AGURE
AVERAGE ANNLAL
GROWTH 1340-1570 TYPE OF TRANSACTION

BT Chechks writtsn
6.2 Telephones in use

171 Individual Social Security paymenis
548 individual federal tax returns
35 Public wealfare recipiants

14.3 Airline passangars
g Parsons entaring hospitals for treatmant
25 Porsons covarad by private hospitalization insurance
4.0 Motor vehicle registrations

16.0 Passports issusd
5.2 Students enrolied in colleges and universities
ar Applications recelved for federsl srmploymant
8.3 Naew York Stock Exchangs transactions
16 Piaces of mail hendled, U, 5. Postal Servica
6.5 Abstracts produced by Chamical Abstracts Sarvice
1.5 L. 5. population
ia L. 5. gross national product

Percent of U.5. Labor Force
i Infarmation Qocupations.

Growih in infarmation-processing S
¥ica DCoupanons s the major 1acior in
the increase of gl service oocubations
raglivl 1 industrial and agriculiura
occupabons. Thes finding by Edwin B.
Parker end Marc Porar 15 based on
their analvsis ol L 5. Buresyw o Labo
Slatsties data (Sacid malicatans of
Comayler/ Telacommunicalions  Sys
fems. Aeport Mo, 16, Program in infior
mahon Technology and Telacommuni-
canQng, Cenler e Inlerdiscipiinary
Aesgarch, Stanford Univarsity, Fab-
nuary 1975)
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American Telaphone and Talegrapn gwns
Ball Labcralornes and ‘Westerm Electric
lor research, devalopmant and manu-
fAciiring  General Telephong and Elee.
francs owns GTE Laboratdries, Auloe
malic Electnc, Lensur! grd Sylvania.

The dalals and frends af commot
conirol patterns wary amaong major infor-
maticn 2Chnaiogy suppliers such as
Eastman ®Wodak, Hughes, IBM. ACA
Xarox, afc. Bul, wilh some axcéphions
l3ea Figure 3. Irese supplars now ara
gengrally still ceepbnguisheble (both by
funclian and instilutionally} from the (e
diesirias whose ouipul is mlarmathisn §)-
sell. The sireciure and performance o
Inese supahyng industnes s algo a matter
of rmpggrtance Io the Program sance tha
relalonshp  Debveen  Echnology  Sups
pliars and infosmation sysiems is 4 jacior
in undersiandetd Bow patterns ol com-
pEllON. lunchon aflecalron dnd public
mlgrgetiion in e niarmahon industes
atltecl the Jutng

A COHERENT VIEW OF
INFORMATION RESOURCES

Historically, patterns af inlormaben wse
alb marse] structiuie, of publs mlersan-
fion, of aralyas and of valuabion have
dewgiopad indeganddanily an the Inlgma-

fon moustnes, Pogsumably, these patls
fains werd adapied o ithe garlicular
Wgers. markais and fechnologies of each

However, fhe record of the pasi
decade suggasts that the informancn
imustnies arg DRecommg  wncreasingly
it ned { Figuie 51

Thig grewnty imberchangeanility ard
ndislinguishabulity 15 2 najurgl develop-
menl because al anfgrmation sysiems
pariorm one or mare of the following
Basic funcinmy

& creating infarmanon

B 5l04NG INfDrmaticn

& orocgssing erormation
& Cizintutng nformation
B LSRG INPQIMALST

ThEgs mfmmation unctiong, & course
parvade 3l orgamzed activily. In the i
formation induatries, howewer, hey are
orermary lncleins. Elsawhare, ey Jro
nciciia! (0 some olhed primary g
Ewven lhe massive informalion grocessing
parformead by ralrads dr suoermarkets
gualitias nam 35 imporiant inlormation
users, but nal necessanly as indgimalion
INQuElnes

&5 the primary luncliong ol jha in

fermmiation industiies owerlan, so do [he
lchnologies awvailable to paromm these
lunciions. There are mary mare altarnate
technological means lor créaling. shor
ing, pocessing, distibuling and using
nFormalion (kan thera weee ail he close
of 'World War IF, or aven just five years
ego. Consequently, many vaned combing-
fions of hithertg separate information n-
dustries are jsckeying for controd of oid
g rew furl, s raiging speciiic Busi-
S gquashans —such as those lopnd in
Figura 140

The nead tor & coherenl view of in-
formation systems, lar a look al ha oo
CatsRs Ihatl mold the Siruchure and [
Irmance of information indusities a5 3
Qroup. can e bedd indicaled by Hustral-
ing the slgmMy wavas that shilting infor-
malion [unclions among indusines mght
arivg across hidherto gstingt mdustries
and 1ha ganeval public

For exarmple, were increasas in the
electrome trassfer of lungs substanbally
o affect the wolume af franzactions
carned in the mal (Figure 11). s could
sebslandially alier the pariems of paying
far bedh the mad (Fgure 12) and the t8le-
phane (Figure 13), as wall as the relation
shigs  among bnancial instriuhions  ang
fhair cliants. The general public coulkd b
affected dirgclly lhrough the price of
glamps and prona calls, ang idirectly
Irraugh changes in the cogls of mail and

B e . b N e s

Mail and Telephona Use Increasas;
Telegraphy Daclines,

Imtormation lunctions £Rill fom ane o
tgrmation industry 1o anothar. Thege
chars, adapled frem Commignica-
tion by Jonn B Piaree ¢ Scianiitic
Amerinan. Beplemper 1872 o 47,
OCAE 3 declisg in lelegrapfy in
recant yaars and 3 rapld groseb in
mall and telephone commurscation.
Mote that the ch&rls are not compar-
aplg, and rhal bwo scalas ars super
uwrpased w the chard gn mail ang
Chong LEECA
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Phone services @5 s86n by newspapans.,
telavizion nefwarks and book putlishers
amang many nthars.

Ealablizsed ralafionzhips among the
playars in any one game, illusiraled lar
talacommunsc etions in Figure 14, could
be upsel oy e entry of players lrom
oimer alfected gamas weth diffarant rules
Mg, present dilfarances o siresbure, in
jurisdiction, tn legal and other traditions
among the inlormetion indusinies are as
important o andersianding  how  hedr
inlerachirg aliects the public as are the
grivang Simalanties of basic funciions,

Sarme ol the informaion industries.
lor examala ndwipapers and the iele-
piodme Comganies. are pomarnly in the
privale sector. Oihars are essentially in
the public Sechor, like the U.5. Postal
Service and the Federal infarmation ingt-
lions. Stll otharg are mized, like |-
braries gnd schooling, Some, including
tha telephoneg and telagraph Companies
and 1he Postal Service, eanster infoerma-
nian widhowl axarciging substantial contral
ower whal contant flows amaong useds
Ciiears, including 1elevision, newspapens,
Dook  publishers and public schools

gregle, process and digseminale wnilgrma-
tion contant

Diffarant fradibons of gowernmen
and ciner public intervention apply, The
competilive book pubiishing and news.
paper industries hava Deen alleclisd -
directly thicugh devices such as laxalion
or postal rates fwhict swde-sted judge
ments &5 Detween “waorthy” and un-
wiriy publications thal moght interlare
wilh [me prodeclion axbendged 0 contant
b 1he First Amendment) and directly as
thiough censorship The tetephone and
teleg raph companies are menopehes sub-

MNotes on Merging Technologies,

FIGURE 5.

Onca upon a time, telephone technology sammad 1o ba what tha talophane
industry used to supply telephons servics. But the scientific and tech-
nological foundations of telephone systems and of compatér Eyatams are
now merging &3 both increasingly rely on the sama large-scala inegrated
digital technology for their information transmission, storage, procassing
and contrgd functions. Tha bowndary between telscommunication and
data-procassing functions has been the subject of & major ingulry by the

FCC, but the (a3 us i gtil] wida opan,

Maotion pictures once meant only film technology, but motion pictures are
now routinely recorded, stored and played back on sither film or videotape,
often wndear the control of computars. Digital recording of picturas axists,
but is not yet routine. Once upon a time motion pictures had to ba phys-
cially “bicycled™ to theatras, Mow thay may alac ba alectrically broadcast
owver the air or sant over telephone company or cable television lines to

thaatras, hotals or homes.

Cabda television ralies on coaxial cables 10 retransmit broadoast telavision
material, ncluding motlon pletures, but adso rallea on microwave wirsless
technology to captune this matecial, Coanial cables are also a major alament
of the telephone network where they are usod, among many other func-
tions, to tranamit television picteres and computer data. Most computers
also incorporate some coaxial cable. And, coaxial cable is by no means the
only technolagy suitable for non-broadcast distribution of sither telavision

signais or computer data.

Printing, once sssociated axclusively with maoveabls, reusabla siugs of
rmeaial type, increasingly relies on computer-aided composition directly
onta film. Seme visions of future home delivery of “newspapera’ foresse
an all-electric operation from the moment @ news item leaves a Mpnl"lll"l
hamnd at a kayboard, 5 transmitted over someona’s wire or wirslass service
for display to an editor working at a TW-like scraen, is assambled with other
materials in a computer's storage medium and than s retransmitted over
someane's wire, microwave fink, light pipe, laser baam or whatever to the
home telavision sat of 8 mader who then has the option of capturing the
taxt parmanently through some form of dry-copying or printing technology.

The Mailgram service links electrical transmission by the private sector
with on-foot transmission by the public sector into o singlé sysben, Cus-
tomiara of tha telegraph company with teleprintars on their premises trans-
mil messAges o post oMices equipped with telaprintars whare postal
employess remove messages, place them in envelopes and put them in the

firat class mail stream.




|ected 1 econamic ragulation, but esgsen.
frally Irgs fromm intarvandion as o conient,
ower wihich, in any case, they bave fitlla
contradl. Intarvaniicn in belevizion content
15 manitest theguwgh such devices as the
Fairness Doctring, through governmendal
pressure, and through the actions of con-
sumer grouss balore regulalory agencias
of e cowts. The public schools are
ingtrumenis of state and mumicipai gow
ermmenis

The information mdusiries are in-
axnranly inlesnational. Al transachons
Balwnan naticns rely heavily on informa.
tion {ransfer. Tha nternational Telesom-
manicalions Wnion and the |nigmatbonal
Fostal Unnon are amang iha cddest arenas
al inlemational cooparation, but in keep
ing with the limas, their procoedings
have pecome INCreasingly politici reg

The pattern of iMormahion resource
development 0 the United States differs
sharply trom that lor most of the rest of
the world, MNowhere alse s the privale
Seior 50 predominant. Mosi deveioped
tounlrigs hawe thaeir postal, 1sdephone,
and telagraph industries wnbed in @ gingle
governmant monlstey. The under
Qeveloped countnes ang alf purswng the
eslablishment of naticnal ang Inkerna-
tional Ielecommunicalions and Droad-
casting, olacwmg very large hopes on ins
larmaton &5 3 vehiclhe gf nabonal con-
SCiouEnass and devalapment.

Bacausze of thae dilfanng patterns af
structure, jurisdicton and lraditicn among
inlormateen indusirias and across nalonal
borders, a shilt in the performance ol
SHTIE DASIC informaticn uncion laam ane
nformation ndustey 0 another antails

spacitic politzal and ltegal guestions and
nol only classical economic gueslions
aboul returng 19 scale, price-setting
MECcnaAnams and 50 on. Thege guesliong
are iusirated im Figure 15

The spacitic business, political and
legan guesions illusirate braader unders-
Iwing questions. Information, matarials
and energy are the fundamentasl re-
qources assaatial o the physical ard
spiritieal wall-baing o gvery living
creatura. Prolound technaological
changes charactenze all inree realms,
The already enormous and still lartheam-
ing ncreases in the capacily and ge
craases nthe cost of electrame inlarmas
NoN-pirccessing aevices may ellace con-
tEmGrary lime and dislancs o7 & glohat
scale and profoundly alter inlormalion
fiow over bistarical fime. The very conlext

FIGURE & Changing Patterns of World Trade
in Elactronics Products
IMPORTS EXPORTS BALANCE
linm muillions of dodlars)
Treg [rends in L, S, imports and axports
CONSUMER ELECTRONICS i three calegories of elecironcs
gooids, as labulated By Paul Poleshuk,
1867 562 28 484 Ojfice of Telecommurications, U.S
1970 1274 144 =110 pepariment of Commerce, from dala
1\n 1,487 164 138 0 ke Depanment's S5 industrial
1972 1,993 I -1 ook, 1975
1973 2,259 118 =1,841
1974 2,100 aoa —1,800
1975 | mat.) 2,400 120 —2,080

TELEFHOMNE AND TELEGRAPH EQUIPMENT

1967 n 46 +15
18970 55 e +1
19 ™ &1 -8
1972 b ) —5
1873 135 13 =12
1974 157 150 -7
1975 lest.) 17 180 +10

COMPUTERS AND CALCULATING EQUIPMENT

ToET L1 475 =178
1970 180 1.7 - 1,057
13 13z 1,282 +1,0.30
1872 348 1342 ~a0d
1971 344 1.7 +1.37
1974 g2 2315 +1,533
1575 (est.) dai 2,780 +2. 330



of all other guesliens may nereby be
altered, as illustrated Dy some of the
underlying Guieslions Dy asked [Fig-
ure TE}).

ADDRESSING PUBLIC POLICY —
THE PROGAAM'S PURPOSE

O the prermige Ihal clanty wll ssrve
evaryong beliar (han the presen] frusddle,
the Program aims (o devalop an undar
glanding of information sysiams anc
infarmation technologhes and 1o use thal
umderstanding 1o illemingle pubhc gigcus-
sicm of infarmation padicy and the mlarme-
tan Industrias
This means

& linding the facis aboul what happans
now and howe it came to be thal way, by
addressing the specilic Business, salilica
and legal questans raised in tha pracad-
ing section as well as the implied wnder-
Iying gueshions:

& (dentilying and addressing basic policy
guestiong, like those in Figure 17, abool
Wi i5 likely 10 gel whal, when, how, anc
warking Sl signifcant apticns and thair
likely conseguances by considering a
wide range of policy instrurmeants, as flus-
trated in Figure 18,

& presantng these lacts, options and
consequences to gowernment, sndusiey
and the general public in ntslligible and
fimely fashean

The Progeam Seeks 1o frame and
prasant oplions and Sonsaquences that
ara significant for the naglectad rmiddle
fefrm, Twi 10 1en years ahead. Qusstions
redevant 1o 1hat peritd can be racognizad
a5 such, bul have usually ndl been
asked. policy oOplons  Bre  congrels

Costs of Alternate Mathods of
Information Transmdasion.
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AGLURE 7.

CAasi Trands for terrastial trangemission
ol inlormation are down while carmying
capacity s up. Paired cabiz iz lhe
anginal 1elephone technology sl in
uge, the athers are lates dewelop
menis The tncreases in the handling
capacity of ine four rarsmission sys-
fems represent cevelopmenis over
tme as well as fechnical improve-
manls, The irvestimen! costs are ex
pressad &5 a range. This cherl is
adzpted from stat papers praparad for
the Fresident’s Task Fooce an Com-
murcalions Policy, 1969,
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amcigh o 2 meamngiully dscussed, but
hey have nod yai 2en lareckosed; the
consequences of choice ard not so re-
male bram the present as o daly mny Bl
Tt s speculalive projachons

In I1h& shorl term, we bow 1o Ha
consullams, and draw o 1Beir work and
experiize. n e |I:':-"I|3'.! farm, we Bow 0o
the academic and prolessional discip-
lings, amd draw on her sk and
axpertise

n agdressang g middle term, e
Program seeks (o be rgsponsive enpugh
1o the perceptions of policy players o be
ralevant o malters seen as imgar ard, 3nd
intellectually  indepandenl esough 1o
Examne bath 1ne percaved imoariancs
A Lhe aggrapnatanass of different ways
Ot addressing thase mallars

The procedyres the Program loflows

igward Inage aojeclyas ars desanbed in
iha nex| sechion

ADDRESSING PUBLIC POLICY -
THE PROGRAM'S PRACTICES

APPROACH
TO REFEARCH

Muthods

The Program s wark draws exlengively
oolh on convenilongl acadermc resaarch
lezrmiques and on 1he working relabon-
shups astablishad with affiligtes and other
private and pubdic indivickeals end odgan:
zafions. Tha Program has successiuily
dgaveloped amd used processes lor o
changing daia, igeas, commenlary and
raview. with fhe lalies. This capabality (a
vilal 1o research in an area where the
itarature 15 sparse or unrelaoie

Soma background materiad IS amen-
abla 1o discovery by ressarch in printed
soarces within the Univiersity and oul-

FIGURE 8.

ACCESS TIMES

Typical today:
Milliorns of bits

Expected in uture:
ta 1 billion [10%) bits
to at laast 1000 billion bita
to perhaps 100,000 billken bits

TYPICAL ON-LINE CAPACITIES

B Tape units s
8 Diske units é
1BM Photo-digital store 2
Ff!_li!iﬂllr! fnstrument Co. %
Unicon 6500 &
VMew” ditks ‘1'
Optical technology %

T

Electron beam technology

S0OME ROUGH COSTS
Paper
Mizrofilm
Present dishs

Futura high capacity storas

10-100 millisacornds (10 ° sec.]

1-100 microseconds (10-* aac.)
100 millisaconds (107" sac.)
1-10 seconds

1-5 billioen | 10°] bits
1-5 billien bits

S00 billiaen bits

THM billion bits
d-20 billion bits
100-10,000 bitlion bits

100-1,000, 000 billion bits

0.1-10 mlbion (10 bits, dalless
1-100 million bits/dollar
10,000 beits/ dollar

1-100 miltien bits! dollsr

Information Accass Time,
Storage Capacity and Costs,

The capacily lor handling information
wall grond @nosmously o the next 30
yaars, judging from 1he technological
INNOWENCNE Blieacty o [he wirks  Coms
pulers Drocass wlarmatian in “hils”.
BREn  representing a  Uyves-orno

angwner, or tha indosmation reperegsenied
by 3 single hole in 8 punched eard, i
may lake sevaral is |0 supress 3
word of nemiber, Accegs [o s infor-
FARLION = Lakarg (f Trdmt e compuianr's
slorage Ciapacily anrd Bringing 1t to the
area of the machine whera |t can be
manipulated —is  measuras  In ke
Fiwmbss of Bits 1nal con B idiieesd m
a given time TOndine’’ capacity
maasuras Ihe amount of infarmation
ihat can be kepi on the maching, oom
parable 10 the capacity ol an auloe
matic phonggraph o a juks box. To get
at moee  inloimatian wou have fo
change storage wnits mareally. The
new lechralogies referrdsgd (0 wbilize
mageee e bubbdes, lasers, hobography
of eleslion Beams. which parmit tha
pachking ol large:s amounts of indlorme-
lion inlo smaller spaces. As lor the
cost megswra, & pumary disadvaniags
ol the microfiim of punched papar
I@chnokagiEs 15 Ikl the mediom ol
slorage cannol ba renawed  Estimales
are by John WoOwWel, Mass Sioraoe
#nd  Dalabgses = Tectinical dmphica-
hons e e Fulwra, presented ar
Imstiul de la Yie Confersncs, Hod-
ey, 1270



wde, This inclutes basic scantilic, tech-
rical, economds ard poatical infarrmation,
demograpnic data. analyses of trends
arnd so o, where well $iructuresd and
reliabty documanied by ihe theories and
metncas of scholarly and professional
discipiines.  This information = aug-
fiented by ofher information available
only [harm participants in fhe flald, inelud-
ing sel-dascriptions, descriplions of the
chroiogical stale &f (he arl, analyses of
aclual Siualeong, know-how, emprical
dala, and perceplions 83 fo the redlive
weighis af dilerent factors

The research group withie Hareard
Unmvarsity, on its own iniliative or in re-
opEe [ (he suggeshans of olhars,
lremes igsues and nypotheses, prepares
Cackground documenis and  analyles
dala that are ihen laken o (he panice
pants i the hield 1o rgview ard orilicism
Mhis cycle may be repeated several omes
in b course of a praject, mbmaledy k-
g lhe conduct ol research and the
spraading of lind ngs

Personna

Rathar than bonging egeiher paanla of
differani cepabifities with equal manage-
nal responsitalitias, the Program Brings
logetner people wilh egual intelieciual
igspongibalitias, the reviewers, bub with

praject management ceatialized o he
project diseclar,

Propect direclars ang siaff coma
frewmn @ wanely of silualions. Thay run the
entirg gamul of Sefrily from undar-
gracuates o full professoces or senice
persons brom outskda the Universicy. They
may make themaselves known la the Prog-
Gram as researcherns with a lopic in mond,
of be discoveded by the Pragram aaeking
someane (0 work an a8 ged topic, Maore
datail on the sethnrg of priodities and iopic
selachon 5 given on page 13,

Affiliation

The Program has built a netaark of atfilis-
ons with diverse individuals and organ-
gabions in Ine held Qrganizations pea
sently alldiated arg listes on the title
pags

In the btest cases, aflikgbon is 8
waorking partnarship, The alliiaied ar
panization s expecied (o Supply to the
Frogram sorme or al of the following

O suggestians ol lopics for regegrch
which it considers significani and aman
able borvestigation

O pasie, nofeconlidenbal dala, espec-
1ally abourd itsall

O informmal comments and cribicisms on "
Program hiess and docurments |

O lirancial support:

2 disgerination of Pragram malerials o
thie eedvant people within the organiza-
tiar -

2 pregence of mambers of he affliate
ot [he revigw commiligas of prnjm:'.s &l
mutual interast

O imlormal communication between the
F"'EF;[EI'I'I and atfiliale s1all members

Coindoemal relenials.

Tt Program in turn endertakes 10
supply 10 1he alfiliate

C copes of each faculty sérmnar and
collagulum anmouncemsani, and an ooen
inwitation 1o attend

O ane Sofy of each Program publica-
I A% it appears. Adorlional copees are
adallabia on reguass

& imlormel communication between the
atfitiate and Frogram 51aff |

2 dala andg commeants on reguaesti,

Hardwara/Softwara Cost Trends.

Hardware ! oliware cosl frends in
campuler Sysiems shon & rongumoed
SRl |owednd a highar progartion ol soft-
ware coats. The tasks that any parttu-
aF COMpUter ayslem aciually ¢oes are
apecilied anly 0 padl by how tha
physical system (hardwank) is built
Frograms of nstructions (soitwara)
musgl e lag mtg the system io com-
plaia the specificatisn. This cormpla
mintarity (and, mdesd. inlerchanga-
aoility) of hardware and soltwane blurs
ine boundary betwasn technology sup-
pliers and e compular sofiweras
supply mdustiry, which we  oguni
amoing ha indormalion industies. The
trand estimaias are by Barry Boahm,
i Safbward a2nd g mpact! A Ceanll
fatrve  Aszessment, RAND  papar
P4347 December 1872, p 5

a0

g

Prr ool of o costa
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FIGURE 9.
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O relerrals;

rtunity foo the gililiale 10 Segoest
Bppo ¥ e
resaarch 1opkes |

O yseal ihe Program s raview procedures
G a highly selecied psis

Many wndividuals within affiliated
orgamalions have dard thal tne graatest
menafit 1o tham is B8 availability o our
wark toall parties in palicy makirg oro=
cesses. Th, they hope, will nelp upgrade
e guality af the decision-making pro-
cessgenarally

Altillahons usually begenwith Sirong.
top-lavel parsonal contacis bebwesn the
affinate amd the Program. The affiliate
ihen appoinls Sameone g refer Program
materials to ihcsa people moS) oo
cerned with each specilic document. The
Pr-:.;ram then sands ouf its matenals as
rfeseribed abowe . When a maich of intar-
a%] 18 found, comemumication HDecomes as
greal ag necessary: shanng dafa. réview.
ing drafts. exchanging apinans, pooling

resources, elc. The most effective orm
ol substantive aechange has baan the
rview [IOCE5S.

Aoviewing

The Bearr ol he Program research and
dissaminalc rooess & review of its
matarials by alliiates, by members ol
Harvard University, ard by diverse other
individuzls

Effactive rewewing consists of
uc'_[ing candid criticism and appraizals
from several scurces répéatedy through-
ot ke life of & prject

For amy projecl, a group o re-
VIBWErS s generally made up as follows

O persons reprdsenting each schofarly
digcipline or fiald of experiise reguirad tar
a thorough treatmant of the subyacl
Zince many Pragiam lopics cross Con-
ventional fialds o kngwiadge, thig frés
guently pulls together such usually dis
parate groups as, say, [awyers, engin
#8r5, and Business aconomisis .

Specific Business Questions.

What now determines ., . ¥

RAGURE 1L

Who sahall deliver motion pecture sntertsinment to the public? Movia
houses, hotels, telephone companies, avar-the-air broadcasters or cable-
casters? Whethar transportation or telecommunications shall be used to
dissominate the plctures? Whether the sarvice shall be pald for by adver-
tisers, by the viewers directly, through private or public subsidies or by

other maans?

Whather dats shall ba carded from computer to computer or to and from
terminals in businesses or homes by telephone companiea, specialized
common carriers, cable television systama, the Postal Service, or private
information delivery services? Who shall own the tarminals and maintain

tham to the users’ satisfaction’

How services to leamers will be allocated among the schools as we now
know them, libraries, broadoast or cable television, publishers or new insti-

tutions, public or private?

Wiho among the banking, sacurities, telaphons, talegraph industries, tha
Postal Service and priveta Information delivery services shall perform
which Information services? | For axampla, some $0% of the mail deals with
financial transactions, $0 that the fatas of the Postal Service and of pay-
ment mechanismas ara intimataly linked.} With how much suparvision by
whom? The Federal Communications Commission, the Securities and
Exchange Commission, the Federsl Reserve System, asiociated Congres-
glonal committass or state authorities? Who shall set standards for madia
and formats of data transfer and storage?

O wilhin @ach specialty, there 5 at leas
gne parson Irom within Harsard LR
sy, and at least one from oulside |

0 wihere malerial 15 potentially conirg:
veriial, thare is at leas! ong raprasania-
irwe from each lkely parly 1o the dzpute

The material i subrmitied for ievise Sev-
aral lirmes during its life cycle. 11 goes cul
gt leas! ance witile the wark olan is baing
drawn up. [t Goes cul 2t leas! gnoe mong
durimg the course of the work, Mean-
while, infarmal communication Delaaen
the praject direcior and his raviawars is
encouraged. The Program reguirgs 1hat
its propecl digclors [ake reviews ser-
ously. The reviewans ane congickred 10 be
an “intellecival board of dirgctors™ or
{re project, Inmany projects, al leas? ana
maeting of (hig growve 18 scheduled.

The Program has gedeloped oom-
siderable expartize in the packaging ol
matezngl Tor reviaw 30 Ihat 3 revigwar can
hancle i1 wilhow greal demands on his
wma. Partly ihis means approgriate



Drevity, partly taking the right leval of
Gt o to the moht level of reviewar, and
partly asking people 1o COmmMant on a° s
where they are already knowledgeabis
Culcomes of the raview process have
been Slralegic commentary, swch as
indicatiors of the relative emportance al
imsees, Bnd spacific personal inferaciiong
angd daia,

on the dgseminalion side, 1he
STIE QrOCess Q8ls reviewarns acqualnled
With Frogram work while i1 is in progress
They se& nol only Ihe parts germane (o
their amperiise, but the olher parts as
wiHl, Alang ine way they gain 1he dala and
background thinking tha! goas into the
work and alsn develop an inlormal reia-
hnafmip with the Program siall — hem-
SElves exparts in the fiekd

Becauze of rhis interaction, the
raviewars are involved with the wark and
aware al 1% findings: because of (s
enteraclion, the final reporl is a befter
praduct far wider awliences.

Cartam operational difficules have
been faced n e past and solved of
allaviated

2 W they Sooperate? The Program has
alreacy built up a releodk ol allibated
geganizations. Coaperation is one of the
terms of alfiiation, The reviewing pro-
cass has been jested and luned o where
£t is quite grociuc tneg for the Program and

of great encugh mutual advantage for
“repealers” o have become common
AMGNG HEVIEWETs,

O IECr el of any organizalion s real”
knpwipdoe confidential and not given owt?
Tha organizations and the Program are
both aware of the dangers of lsaking con-
fidential irormation. The Program has
securily proceduras o keep conlicestial
infarmaticn within i1s own doors, and has
fragquently been entrusied with il In addi-
licn, wihan some infarmation s wiihhekd
oy ofganizations, their cniticisms  are
nonetfeless based on it We are capable
ob inference. Whatesar the inlermediale
procassas, nowever, Program research
is gensrally docoumanied arly from pub-
lcly available Sources or from authorized
and atnbuted gusiations.

2 o the orgamzations feed" sdvocacy
informakion 1o the Program to make if an
Sawifing spokesman? Thay may *lead"
il 10 ws, even infanbonelly, Bul we don’l
Mawe o “swallow' I We wan? their point
of view. That is why they have basn re-
cruted as aililiales but, in any given re-
geaich project, P8 points of view af alf
intergsted parties are sought . no progect
i5 50 narrocely drawn as 1o allaw its out-
Covme {0 grossly vl =—or b owarlook —
any special mnferesls,

Topic Selection

Wilhin the scope of the Program, moee
rsharch is possicle than will ever be
dore. Priorities are g8l Dy & fopic sesec-
tion process inimately lirked 1@ alfiliation
BN TR EWING

Topics for resaasch arigimate in
il of bwo ways: they may D& sug-
gasted 1o the Program (by an alliliate or
by & governrment regues! for proposal. for
examplal. G, a lepic may e ganaraled
Dy the Program masagemeant,

Somedimes a opic comes sirmply a5
an idea, and soemelimes i comes accor.
panied by an ndvidual whd wishas o
pursue it, Paogle and ideas are brought 1o
the Progeam's atlenfion at the apprax-
e rate of one 8 weak.

Winatever (15 onigin, any promising
e goes through the ollowing Sleps,
any of wihch may lead to redirection or
1BFmi N #an -

O An initial project descripticn s re-
viewed by the Frogram Direcior ang
Executive Direcior, who useally request
th apinions of qualilied reviewsrs inside
& oulsice the Universily,

O The author makes g presenialion a1 a
Facully Seminar, including an advance
draft for all garticipanis ;

What's in the Mail ?

Whal's i fhe mail? Using figures from
fowarg Postal Excedignee, the 1988 re-
ooft af the Prasicent’s Commission on

Trafisadtions
[hzil gontaining checks, bills,
slatements of accound, purchase

FIGURE 11.

4%,

Postal Organization, we can deduce orders, 81}
I exiglence al a arge overiap ba-
iwean infarrmalion handling @ trans- Corraspondence 2%
achong and fhe mails. Some &0 per-
cerd ol all manl 15 sealed l@ifers, Thus, Parsoral 13%
wi see from this lable [hal it sealed Buginezs 5%
l2iters are primarily transacions andg Governmant 455
corrgspandence, two-thirds of the
letiar service may be devoted to Advartising 265
transactions.
Magazines and Newspapars 1%
Merchandisg 1%



3 Taking the séetingr ifld accounl, b
aulhor revises the drall. Tras ness draft in
furn 15 rewevessd by Bhe Program staff, and
ray D returmesd 1o e Author 1o Turihas
FERISION |

v The dralt s then formally circu'ated to
raviewans, This 15 fhe beginmng of ihe
lormal review procsss, Our imsirudlang

i rewiewers are reproduced in ihe
Appendix
Tne suceessiul culcome of Ims

process 15 a work plan ar proposal for-
maily acceplad Oy the Program manage-
mani

This process dres he ling De-
teeeny proposal writing and project work

wary consasvatively, by usually imposing
a |ong gesiation pedod on each project
Prepanng & propasal generally entails
acquiritg addilonal knowledge, aspec-
ally &l Hwe work i5 10 be Gone with the
breadth of compelence called for by Pro-
gram sirategy. Such acauisiion s usually
incigtinguizhatle Irom (he edrly Slages
ol regearch. Except for the deadhnes m
posad by reguesis 1or proposals, there is
rarely a clearcul place 19 draw the ling
bBelwean picoosal wriling and  pedgec!
e Far AN e

In essence, theralare, the Program
asks s own guastions and men, i1 meg-
@ngary, seaks funcing to addrass them
Prograrn managamant must mn the idea
fhrough ihe geuntlet of reviewars, bul

refains sole responsibllity for accapling
& provject a5 the Program s,

Raports

Alincregh it would Be loolish 1o prescnibe a
standard format for Program  reports,
some loose guidelines reflact tha Pro-
gram's purpeses e suthences.

The Program doas nal recommend
policy. Acedemic recomrméndations gelb
dom carry masch force; mare signilicanthy,
tharg % ssldom only one pelicy to recom-
mend. Instead, e Program wighes 1o
inlarm 1he public and alfer gavars of 1he
lollanwinig

I —

FIGURE 12
REVENUES
{ATTRIBUTABLE + OVERHEAD
COSTS] AS PEACENT
OF ATTRIBUTABLE
ATTRIBEUTABLE COSTS
COSTSIN
MAIL SERVICE SMILLIONS
1973 Total 4,803.1 z00.7
First-class mail 24142 189.6
Ajrmail 185.0 1126
Priarity mail 1507 2316
Ssacond-class mail 822 51.4
Publishers rmail A56.T 50, ¥
Dutside the county:
Regular rata publications T ] 57.4
Other &84 72
Within the county and feas 20,4 a48.7
Controlled circulation publications .5 179.5
Third-claas mail T50.8 1653.0
Bullk rate 6243 153.3
Singla piece rate and fees 136.3 124.0
Fourth-clags mall 58 1441
Zona rate mail 401.3 160,10
Parcels I=86.0 158.6
Catalogs and fees 15.3 194.8
Spacial feurth class rate T80 87.2
Libwary rata and feoes 5.5 43.2
Giovernimant meil 9.7 411.4
intarmational mail 187.2 163.1
Special services 1947 1846.3
Other 2.2

How is thie Mail Paid For?

Contraversiog abhoul posial rales
are mainly aboul how lairly Service
benelils and pricé burdens are distrib-
uled over sendais and recypients ol the
ditterent iypas af mal garvice,

Tearall, 1he U5, Posial Service
meats its costy though evenues from
15 users plus soMme diteg] Congires-
signal appropeiations. In postal ac
couniing, alfibulable coets ara 1hose
that wary wilh e vglume 31 a service
or aie oharsisg @ lairly clear conge-
quence of grvading 1hat Service, &l-
rriputhble cosis for 1973 wera 4,903
rrnllicn gallars . Mor-attributable o
head’”™ C0sis were 4 8937 million dol-
lars. making lhe Iolal cosiz — hence
the reguired revenues — 5 B0 millign
dottars, or 2007 percent ol ihe atirik-
utable zosia

Allributing atinbutable cosis is
partiy 3 lechmical mgl| &, Bl 853300
owerhead burdens is whalby arbilrary
H oropertionaliy of ovarhead costs to
attributakle c05i% 5 1aken as the yard-
stick of 1arness — M58l 3 CoOMInower-
sigl polCy choica — thén. & Lhe ex-
frefmes, government and prigrity mail
are seentt [ carny deproportionalely
hign shares of owerhgdd cosis and
publisiers’ and ligrary rmail cispropor-
tigmglely low sharea. (Dala fram
Siatistical Absirach of the Unitad
Siafes, 191, p. 497 |



O whal are the background dara on the
arnesa

& whoare tha significar daysrs;
C whal are the forcas an them

O whet are the trends

2 whal are (he polecy oplions ;

O wihal are inar likedy COMSSCUENCES
whid 5 lEefy 1o gaim and who hkely in loge
oy each

Each linished repart i5 mads avaal-
abdé an A warsion n English plan encwgh
lar laymen. If the report i5 lenglhy. theee
= 3 shon "esecutiva summary'’

APPROACH TO AUDIENCES

Sipea he Program wighes 1o make its
firdings ko [0 fhe general public, the
lsadimg CoHpOratians producieyy oF Wsng
informathon resources , and govermnmants
gt all lewels. the whole gpanggly [rom
ke 1o Usholgun ™ g wed 10 langel s
ircings This includes 184 allilatian and

ity pracess | convenhonal puidi-
cation in schalarty ar professicnal o
nals, in general magazines, and elge-
whitre . presenfalions al confessncas,
samingrs of clher mestngs; and tesis-
moy at legislative or regulatory hearnngs

APPROACH TO FINANCE

It the Frogiam's conffibations 1o policy
players are to e BoIh (rustworthy and
usahul, then intellectual independence,
relevancy and tmely productivity are all
asgantial

Iy thiz light. the Program’s aporoach
o finarce may b2 dascnbed as seexing
inlellgciual Ingepandence hraugh econg-
mic servilude 1o all

Io avmd the realify o even
appearance af #ing in the pay of any
party wilfy 3 slake in the policy issues it
sludies the Program seeks a madbpiginy
of coninbulors. none with @ maporily or
£V A SIrong minorly oSLon | none wilh
gtnngs allached, and colloctively repre-
sanilng a sel of tnlerests divarse engugh
lor prassuies 10 cance! themseles oul.
Gﬂ"m-&-rﬁeﬂ.r e Program Sam survive only

by Deing retevan] ang produckive in ihe
eyes of & large enough groun infadssied
in ihe soope ol matiers adsesged by he
Program

tn acdition, the Program comgrises
twn parls: the Core Program, and the
Progects. The Core Program ssiecls and
sistaing he aclvilas o the Program ag 2
while The Cora Prngram S5 pridrileeg,
gdefings naw projects, maintains com-
mumscation, and losters coharence and
synthests w analyging ne peoblems o
infgrmalion resources policy, Each prog
it is davoted o A parircuwiar research
fomic or gei o toples, and follgws a work
plan prepared withet i Core Program
The Cara Program ana Iha Projecls are
fehded indapancanily

The Core Program: is supportad by
tha atliliales. in swueh & way that no sug
porter supphies a maosly, of 8ven a
strong minanity ol i#e medey, Mobey 5
ohy gocepled with no slrings attached
oinar lhan ine tes of subslaniie coop-
aratiom fhat pdnd rhe affilanon and review
ing pHooesses, N séeking allilates, the
Pragram aspires 1o the ollowing

@ sach major nlormabon mdusine s
raprasanied

How are Talaphones Paid For?

In mid 197, hor about 35 a
maeith, anyong in the Umted States
rould make an gnslien)ad oumbes ol
Lalls frgm his home telephone to any
ol the other ielephones in his kocal
service ared, il these numberad 1,000
or less. |l they numbered 1,000,000 gr
mgre, s price was closer i 510, Fou
businesg telaphonBas, which use as
ganblly 1he =ame plant Bnd person-
nael, the poces ranged Tram about 10
o 525

Aegulalors =81 olal elephons
company revenuss roughly egual to
fotal comgdny operaling costh plus a
refurm af Lhair inwesimeant. Howeeer,
A3 with the Postal Service (Figure 12),
hone fRirly serice banstiis and poce
bBurdens are disreogled entails contro-
wvargial policy choices mnghving — 19
warying degiees — the actors listed in
Flgure 14 (Ploteda from date in Ex-
change Service Telephone Feios iw
Effect June J0. 1974, Malional Asso-
ciation of Regulatonr Litility Cormrmis-
sranais. }

FIGURE 13.

ERPEEE TN R T - -
: I
2 = .
5 B R i ) .- !
b mdnemm R . R
: L o
= a
n I-. II i‘_ , s |-_Ir !
1 L S I_” J
e i . "J.IJI .F i“?' et '|-
¥ o '
3 ! '-.!Il"'.,-l-d L_.|| Ak T J
E it e, g e am e :
E i il - -'.FI::_l-I I:.I.'.l-"':v‘hl"ﬁ .' III- W l: |
ry " ' -5 ] el iy s !
o 3 ! FUR _-I':: LA A : i
i e T I-:__-.':-.,‘:". ‘:Lr W b |
- B et S T T e - 1
L + 1 3 ; ' W e e i I
g ! =P i = ;
] " = b
®
! v
E et LT = i .:.J i e ————————————————————
. s i i ! —-— EE ]

FLIYAEE U PLLEPSTWEE ) AO-ANLF RIT= FLAT 3871 RLaEL AW A



& a compelitar |5 represented For gadh
conlfigulon

& a member of a competing industry is
represanled for sach oontrbubor

& users are replasentad, 85 well &8s sup-
pleers,

@ and both public and pdivate inlaresis
are represenied

A lavel of handing 5 sought 5o that
the Pragram hes anowsh cash on hand to
sustain fhe sateguards emodied in the
jopic  selecnon process descrided on
page 13 Enough caah is also desired so
thal ke Program Say wiinstand lemgihy

#

conttaci negoliations. Qe guch negobia-
lion suceesded in rémovirdg FEsinchons
on fhe Program's righl 1o publich unger a
goverAfent conlract In adgition, the
Frogram wishes o buikd up a contingancy
fund egual 1o one year's operaling bud-
get, 53 thal it may suneve Lemporary lean
parnods ar shul gown gracelully.

The Program doss not aspirg [0
wealth beyond thase amounis,; i prefers
continging tesis of its ublity. Each affiia-
fion is renegaliated penodically, and ran-
dioem attrition requires new atfiliates 1o be
sought oul, The confinual préssure 1
convinge [he participants of the meed tor
ihe Program prevants a lendency 1o drift
inlo rredevance O AGN-proguctivity

Each propesl must be funded on its

owan merils once 3 work plan has been
prapared wilhin 1he Care Program. This is
another form of submitial 10 e acid tes!
of the marketplece, Proects, fike the
Cora Program, muest awoid the appear
ance or reality of nancial subgugalsn 12
a parly at intesest. Therefone, souices
e the povalg  foundations, ihe gow
amament, or growss of COompanses are
approachad with balatces as 1o the
Coare Frogram

An added virmge ol Lhe Program fir
ancial sirategy s thal  drgEnizatons,
having committed thair funds ta the Pro-
grarm, ara mose likely o gree b sanous
atention. This means Doth aftention 1o
{he substantive side of the affilialan, and
attantion 1o 1he Brogram Hndings

The Telacommunications and

AGURE 14.
Toleprocessing Playars.
The pancipal players o the LS. 9o
maslic [ERCOMmunicalions arena arnd
many and vaned, somatimes &l cross-
pUIpCSES, Somalimas coalescing
1 American Telephona and g Other federal axscutive agencies
Telegraph Company dniernal Revenws Service, Aural Eles-
(including Bell Laboratories and Wes- trification Admvinistration, Rural Tels-
faen EleCinic) phone Bank, White House Office of
; - Tl } C Slicy, elc
. Boll Operating Companies glecammunications ¥ H
1 Waestern Union *  Couns
ca, 1800 Indepandant telaphone companies 5 | States
- Specialized commaon carriers 1y Municipalities {in Texas)
Hq Value-added service companies raeulatars.  legislaiors,  consumer
Ky Teleprocessing service companies agencies, elc.)
1y Electronics and businazs machine ¥8  Municipalities {Nationwide)
vompanies Jocal laxation, pole rghts and gifer
xq Trade associations righils-olaway, alc.}
{Mational Association of Reguiatory %y Investors supplying debt and sguity
Lhhgy  Commisgioners, US Inde capital
perdent Talepnone Assoalicn, Narih ¥
Amariecan Telephone  ASzociatian 0 Comaumars
Computer ard Bumngss Souipment (incluchng :RoiviCUAIs. COFCOMRNONS
manufacturers Asseciation, Eoctronic SOMSUMEr Sroups. And governmen|s)
Ingugines Agsociabion, &1G. MHqq Foraign natians
1 Congrass of the United Statas
1 Federal Communications
Comamissesen

United Statas Postal Servica



Roview Guidslinas

Ravigw qrouss include bain well-inforrmed
kpyrmen ard dupearts.

ThE‘!.' serye g3 intellacteal boards
of gdireclors™ and aim 1o

@ enable piojecis to pass muslar in all
disciplings and enlerpnses they fowch
on,

@ help ling pernent collabowators and
da'a.

W provids guality conlrol

@ ragired] or agarl projects winen naces:

APPENDIX sary

Spacific Political and Legal Quastions. FIGURE 15,

What now datermines , .. 7

Whother broadcast iraditions, publishing tradithons or telephons traditions
raspacting control over information content shall prevail in cable tele-
vialon?

Whathar the school board would psss on sducational materisls 1o be
shown on a TV channal in the way it now passes on textbooks used in the
school? Whether the Fadersl Communications Commission's Faimass
Doctrina would apply? What a teacher’s rights to switch to a noncurricy-
lumm channol ight ba? A student’s? A parant’s ?

i tha uss of privata facilities for state-approved learning continues 1o grow,
what shall govern the rights and the obligstions of teachers whan, tradi-

tHonadly, privata employers have had much greater fresdom In hiring and
firing employees than school boards havae?

What happans to rights of privacy or to rights of access to information
when the information itsatf is transforred from an institution following one
sat of traditions on this seare ta one following another? When the alloca-
tlon of an information funetion flows from ons industry to onother? Whean
an information function flows from one industry 1o another? Whan infor-
mation held by an International organization moves scross national

hBowndarios 7

If satellite surveys of natural resources move from experimant to routine
operstion who shall cperate such systems? Who shall have sccass 1o the
information about natural resources and other dota collected by these
satellites? Whether operation and access shall be public? Private? Mational?

Imtasrn ational ?

The revigwing process shouid anied
Secand-Juessing auharg or substiruting
L viaws of 1he revieweds Il Ehpsa ol
e authors. BEeviawers can press theid
views as gtrangly &5 thay wish, Dul the
aythoss fake ine linal responsibil ity 106
{heir product and may (real what (e
fivvisanirs Sy A% pdyigoey only

Thiar geganization and proceduras ol
fha raview wili in sach case be workad
out by the Program Director in consulta-
flen with the reviewing group and N8
authoes Expanence has shown that al
leasi ane mweting belwesn fhe zulhoes
and the raviawers is very degsirabla,

Matiers ol puraly stdshe editing
are mosl eflicienity dealt with at thi lime
of editing ol a final drals. Thas this nead
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FIGURE 16. Undarlying Questions.

What now detarmines. .. 7

How patierns of accass to information will be distributed amang nathons?
Amorng individual citizena? What tha likaly effects of diffarent pattarms will
ba an political and economic processes? Locally? Nationally? Globally?

How joint growth or tradectf among information and transportation funec-
tions will sffect the distribution of people and of material and energy
resourcas?

Haw tha very suppliers and users of information themealves will ba altered
by changes in the means of leaming? By the changes In organizationa
structura and changes in the pattom of power in organizations associated
with e patterns of flow and control of information?

FIGURE 7. Basic Policy Ouestions,

What mre the implications for nformation users of jockeying among old
amd now information organizations for olid and new information markets?

What are the likaly effects on information users of increasing or decreasing
compatition among old and new information organizations?

How dioas the traditional mixturs of privats enterprises and public agencias
serve information users? What would be tha likaly sffects on users of shift-
invg thea allocation of any information functions from one industry or agency
to another? From the public sectar to the private sector or vice versal From
national to international control or vice varsa?

How responsive are traditional patterns of governmental and other public
intervantion in information systems 1o the needs or demands of informa-
tion users? What would be the likely affects of sxtending or curtailing in-
terugnition nationally T Intemationally? What alternative pattarns are avail-
able? With what lhely effecta?

What govarns the nature and the rate of technological innovation in intor-
mation systems; and with what likely effect on information users?



eyl Seicugly conaarn the review group.
The key gQuashions hal reversers
shoubd Béar in ming are as rolows :

g When reading work plans:
2 1% the coniext of tha glan clearly
deschibed?

& Are tasks and peoducts axgpliciliy
agefined in the plan?

O Are resources speched in the plan
cewsanan with the tazka?

O I= the proposed budgeat realishic?
b, ‘When readmng report dralls
O 15 the report ol ear and concize”

2 s phE renr cn"-.-m:ung’-'

O s the report complata?
& s the report tar?

O Could a cantlict of intarast karm T
report?

a. Flans
iz the coflext of the plan cleary
cescribed?

Are the current policy isSses ar i Japs
im gur knowleoge 1o which tha plan is ad-
dregsed clearly specified? Ara the as-
sumplinng of which the wark will be
based slated explicitiy? 15 [here concrete
avidance of lhe basis in éxisling Knowl-
edge on wmch the proposed woek will
buitd® 15 there satisfaclony evidence thal
related or similar research efforis are

known 1a thae ineestgalons? 5 8 solid case
mada for the need lor the work? |5 the
work consislent with the goals of the Pro-
gram an nformation Teshnologies and
Public Policy? Does theé work naturally
mateh the inferssts of any prospeciive
sponsas? Could the work 2 done at
ieasl as well elsowhera® Are the aud-
ances lor the woik {and ihe expeciedg
value of the work 9 thess audenoes)
chearly identified?

Apo fgeks snd producls explicitly da-

lirviad in the plan?

Is the work organized? Are tasks spelled
cu? enough to provide clear guicance fo
jhose wha will be carsying tham oul? Are
clearly ideniiligble progucts spediled tor

e —

Policy Instruments.

# Laissez-faire
& Taxas

#® Tax writa-offs

@ Regulation of price, quality and
antry

& Standards
#® Research and developmant

@ Prohibitions; finencial and
crirminal aanctions

¥ Subsidies

# Rowards for innovation and
inantion

# Incentives, a.9., matching funds
# Model lagislation

B mport/axport trade
rhan agermant

# Information exchanga

# Estahlishing or supporting amn
Industriad brse by government
purchasa

@ Establishing new institutions

FIGURE 18,

Although  alleniion o gowernmen
regulation has terded o locus on such
maars at (e copynight lavs or tha
Fedaral Commanicalions Commigsion
ke range o the tools of government
thal My Of may not De exercised (5
wider, {Listing adapled from Joseph F
Coates. Sfrecfural Fadure; The Case
of Local Govaramen!, an unpublished
prapar. |

# Govermment control or monopoly
@ Building civil works
& Propaganda

& Faar

14



each lask? 15 a procadure for furiher de-
fining a subsacuen shase and for deced-
iy wihather or mol o undertase o clezrty
specified as & fask in the preceding
phase?

Arg resourcied spacified o [Pe plan
comsanant with the fasks?

Ara the resources of Harard Lniversicy
arnd of e Pragram on inlfermation Tegh-
redogy and Public FPalicy approprigle 12
e fasks? is thaere a clear, adeguabe Corm
ritmend of gualibied faculty and Program
adminigiratan ume ko the @sks? Is thara
a reasonabie plan for recrwting talents
not alrgady N glace and commitied 19 the
tasks” |s thare reasonable assurance that
proposed informalion sources are adae-
quate and accessible anowgh i asgure &
golid factual Dase for the work in each
ragk?

{5 i proposed Sudgel realistic?

Cen all 1asks in Ihe tirst phase be com-
plated wathan spacified lime and dollar
bucgeis? 15 hede 8 reasonable allcwance
for detailing subsequent phases?

b. Reports

ig M report claar amd concise?
Are Ihe argumenls and expasilions inlel-
ligible 1¢ the intended awdience? Iz the
shyla al the raport consistent Inroughout

o, it mol, a5 thare a good reason? Are
thare statements that are ambiguows or
may o misungersiood? Are technical
terms expluned? Do figures and tables
suppor inferences made from them?
Does each figure o fable have 3 fune-
tan? Are additeceal figuras or lables
resed? Are Ihe slyle and arganization
adauale’?

15 the repar! convmcing?

Aga the arguments likely 1o be convinging
ier the layrman? Has a thorough ettor been
made o maishal reliaple data® If thaee
are sirong or eslreme Slalemens, ane
they adegualely suppodied and docu-
rmented? Are ihane arguments 1hat should
be recas! and rmage mare cogeni? Ara
thera illcre;li:al 0¢ inSomplels angumenig?
Imshor, do the authars make a good cage
for iheir wiews from the standpoint o a
Ie5s imealved g commilied audience?

i5 if compliglas
Are emportant relavant points ormithed™
Aug S0me Jopics slignled and olhers over
emphasized? I 50, does this bias the
renari?

15 Faur?
Arg tha viewpoinls o olhers Raidy pre-
sented? If thera ara strang criticisms of
inglilulions of individuals, ara lhey ades
qualely documaniad? If 3 policy o aclion

9 aitacked, |5 the policy in quesnon Tully
understood of described? I a nighly nowvel
and nat generaily accepled viewpoin! 15
expressed, B 11 dentilied as such?

Conffict of nfgresh?

15 theare matenal thal ks kaly (0 appaar a5
excessive special pleading? Arg racom-
merdationg Deing made for axpendiura
gf furgds that wil benefil institutions (in-
cludirq Harvard Linivergaly] with which
thie authors are connacied?

©. Conclusion

Wirtually none al the queslions lished
above elicits smples answears. Exarcise
g sensilive [wdgment 15 essential. The
authors should De given ihe Deneht o the
doubt unless Lhe possitlity $xisls (hal jhae
repart will nol creceiably ragresant (hem
or ihe Program on Informalicn Tech
sologies and Public Pakicy



