' ‘?., -o"ffj- S nocuuxnr iiéﬁii S

BD 161 uao R o é'f', - Q ‘;i. ,‘,.-:-. IR 006 §§§ A
: - ’ ’ 2 ‘ ST
W“iHTHeR oo Kxnglipong;q Wes gg@f@thers [ '
”ﬂTiTﬁE L ‘ﬁfgygggfaookiogi;g@;oators of 5c1ent1f1c and’
, o Technical Communication ih the United Statés. E
(INSTITUTION - Natiomal Science Eoundat;on. a=h1ngton. D.C. Div. of
Information. 5c1ence ana Technology. G '
,ﬁPUB,DAIE © ' Dpeg¢ 17 S . BT .
" 'CONTRACT ' -~ DSI75-06942 . o N o
CNQTE - .. 29p. . . o o - T
i_BVAILRBIE PRCH_ Superinten&ent of Documents, u. S,iﬁéiéfﬁﬁéﬁi ?fint:ng
e office, Washington, D.C. 20402 (Stock No. - ]
;f"'- ‘feaa—oee -00360-7, $2.40). - SR
EDRS PRICE HF-S'O 83 _HC-32. 06 Plus Postage. T AU
S DESCRIETOﬂS;v; ‘Charts;, *Communications; Costs *Informatlon :
1}_ - .- . 'Disseminationg;_ *therature. Bodels* *Sc:entlﬁlc
a v ”;,;,’ ‘Research; *Technzcal Reports - . . . v

- ID NTIPIERS';QV‘*Sciantxfzc and Technical Infornation . e

-ABSTRaeT.;fu

A totai of 27 fxgures rs ueed to: dlsplay 1nforﬁatlon ‘:

gpogt (1) ‘a- scientific and technical (S&T) information transfer
. model, (2) Unlted States S&T communication coste, . and (3) - U.S. SET
' _'liﬁbrature itenms, Pigures dealing with communication’ costs’ 1nc1ude
- . such variables as functivon, pumbez of scienmtists cr engineers
..+ literature. nedza, current and constant dollars, and. prccess and

. control share .of S8T communication costs.: Figures deaiing with S&T'

N%f 'r

literature itels give information on such variables as nudber of. .

A Iz Y22 ey X, 2R IRoeRiYeEs _EX == _

literature media types, prices in current and constant dollars, .

 561str1hut1on, and number of =uhscr1pt1ons. (CMV)

¢ ' ' ) t ;
;s-o—‘L A ™ '
7' 1 . . -
~ 3;.-  ¢ - ’ '
~ . ’ o ] ‘ Lo
, = R ¢
4 ';;l L.
{ Y - _/ ; . ~
4 ’ K' : : v
4 ’ K o > R
L‘ ' ' ' .
e ’ S L >
iiiiiiiiiiiiiiiiiiiiiiiiiiii:iiiiiiiiiiiiiiiiiiiiiii:iiiiiiiiiiiﬁiiiiii
L Reproauctlons 'suppli€d by EDRS are the gest that can be made *
e g “from the original dccumént, .. . = *
iiiiiiiiiii*iiiiiiiiii************************#**t*********************

. ) oo ) o ' - . « B R ) . ) . : .
\)‘ . . Y o EREI. . . . - \ . L 1




L
13

W

B

LI

T Decemberts

-~ .

7S BV EW.OR OPINIDNS »
LY REPRE:

3 E

\

-
R

: .. .
. 1 3 !

. ~ Division of Informatien Science

)\ T a?dTechnvlogy

Wt BT
S S

77

* National Science Foundation




R . _ . . ,V - ;. . -v . .-} . . ‘ 7 o ‘ .;; -

P o
*_Ce,nter__rts - 7
’ ) 4‘ i '.
Flgure o : : _ . . Page )
1 Sdientific and teehnlea' information trans} C R -
: .. -%, 2 8&T ‘communication costs; .in current* gnstant dollarss ..
' '; 1 (1966-1980),......:‘;;;:;:;.;;;;;:::;;A; ’_:;;;;;;';.';;- 20 2 .
3. Gross -national product, research ahd’ development funds, and L Do -
- ?;i. - S&T comrﬂumcation costs; in current dollars (1960 -1980)...; 2 '
BRI 'g’, : 4. Estlmated number of sclentlsts and englneersv(‘lQGOd 980) -8
' vy B S&T communication ‘ o
P B ~~ .. and constant dollars’(1960- 198, VSV g
[ SET cdommunication costs. by tt.rnctlon in -current ddllars SRR 7
o 0T (1980-1980) LN b 4 -t
7 S&T communication costs by fdnctlon in.1972 constant dollars 5 o :
(1960—1980).........,.;;;;;.;;::;:::.;:::::::.l ............. 4 ’
- 8 S&T commumcatron costs by function, 1975..... l D 5 .
o 9 S&T aaﬁiaaﬁiéaﬁaﬁ costs by medium, in- cufrent dollars
o i (19601980).......:...;::;;;;;'::::;::;:;......,..;::;::.::: 5
S -1'0 S&T ¢ommun|oatlon costs by meditim, in- 1972 constant dollars S
“ (1960-1980) ..<.... e T e 5 :
' S&T. commumcatrdn costs by medium, 1975, PR ‘1 il y/ 6¢. T
Scientlsts share of S&T communication costs; by medrum 1975 BN\ ;s,
Process and control share of S&T commumcation costs by _ '
medlum,197§Zi::i;:.2JZZ;Z.ZZZZZZL;IT;;..'.'.‘E ............... 6
o ;’34 Number'of U.S. S&'ﬁl‘rliterature items, by medrumﬁ(1960 -1980) : 7
77 .. 15 “Number’ of S&T literature’ items, per 1 000 sc|ent|sts or: .
' , ';’"5 o -engineers; by medium (1960 1980) ............ ) e 7
- 18" S&T book tities published (1960-1980) ... .. e SEREIEEEIN - :
B 4 Dﬁlstribution by subject, of 14 400 S&T booR tltles publ|shed in s
d 53‘-,'; 1975 ................ 1 ...................................... _. 8
18 Number ef S&T béok titles published per 1 066 scient|sts or
..~ engineers {1960-1980)............ ‘...........;;;;;;;;;::;;;:.; 9
ilé. Average S&T. book price, |n current and. constant dollars‘
+ (1960-1980) : 9
’ v 20 S&T bopk coples sold per title (1960 1980)\ 10
; 21 S&T books sold per screntist or engmeer {1960- 1980)
22 Number of world and U S S&T perrodlcals publlshed .
/' {1960-1980) -
23 Numberf of U.S. S&T perrodlcals 1ournals and schol §
+  published (1960- 1980) ........... B A S,
' 24 Dlstribution by publisher type of 42 .

25 Average annual individual and lnst|tut_ional subscrlp tion | prices for"

' zi u: S S&T joumals (1960 1980) ............ A D 0. ni
e o085 T Averags S&T jourral subscription prices for. indiv{d A
“stitutions; by field, 1975........;;;;;;;;;7;7;.7 ..... il 1Yy
27 Number of subscrlbers per. S&T joUrnal (1 970 198 heeegtens
v RTINS | | S




- .« - o . . .: ) ° N - s
’ Lo . . . . . sl

_. - /

28 Average curculation of S&T,journals and other penodlcals by_ -
- field, 1975, ....... S // caiiln '
29 Number of U'S: S&T journal artlcles (1 960 1980),.7.;;;.;..;;. ’

— - —C —

: 30 Distribution of 327 00G S&T joumal artlcles by frela 197

-3 Number of u S S&T joumal articles published per 100 scréntnsts

~ -tion and fl“ld 175 .. i i 't ....................
33 Percent.of S&T autl/mrs paylng page charges, by’ f:eld 1975
, ,34 Page ch: rges paid per S&T article; by field, 1975: . ;-fv.‘.'_ .......

'35 60,200 techmcal reparts precessed by N’TIS and’ GPO in-1975.

- 36 4, 800 ﬁ 0 coples of techmcal reports sold by NTIS and GPO iney ~.
- } 19 -
20 S

rowth in S&T commumcatlon eipenaltures 'by\academlc publlc

-’?owt in number of ||branes by selected type (1 960 1980)

G

" and Federal libraries, An turrefit and constant dollars
- (1960 1986)..........;..“;,r..-...,' ............................. ‘

39 Library S&T information e/xpendntures per US scmntlst or -

engineer, in' 1972 constant dollars-(1960- -1980) . 0. 5iiinins
40 S&T Blbllographlc data bases; number, annual |nput and cumula-

' twe number of records; by,sector 1975...'._ ..... RS SRTTISEE

41, . Federa) share of S&T communication costs, 1975 ..
42 Federal S&T communicaﬂon costs by functlon 1975 ,

43 Federal support for SaiT/authorship, by medlum 1975

ol

AT

PR

— |
e

 1"6

17'_
18

_.,18"

19 .

20

21

21,



Fcrewerd i

S . Ead L - L. e r

A ' The indlcators of scnentmc and* technlcal ‘communication pre- -

. SR sented in the followmg charts’ are 3 based on research supported by the
L . National Sciences Foundation's" Dlvi$|0n of Scienc® Information. This

_report. summarizes gelected findings‘in graphic form ‘and provides.a -

A : - broad overview. of the field. Details are available in thres additional -

. . ,volumes that. will be available frorn NTIS in iﬁé near ﬁjfﬁf'é .

W Statistical Indicators of Scientific and. 'Technlcal Com-
“ mumcation {1 960 1980§ 1977 edmon - ‘ o

'Review of‘ Scientlﬂc and Technicai Numenc Bata Basa Ac-“ v .. .
tivities. FEU e e T

N I

Voo
.—u“‘x',_ - et R

\ ~

;o .+ munication Wcrldwide
. <
e

In the thll’d and final year cf this effort ng Resaarch lnc has

—_ e T LA T phyid B e

begun to developa detalledmodel of S&T communication in the United

-States. Comments on this report or refated detailed reports may be

useful in pursuing model building: Please direct commentsto Helene . .~ . .7

...~ Ebenfiéld, BlVlSlonoflnfbrmationScnenceandTechnoIogyordlrectly Lo "i
"."._“'tOKIhg Research Inc s S R S N

Statlstlcal Indicators of Smentiﬁc and Technlcal Com- o,

T IR T teeG Burchlnal g v'z i < - : |

B - T it

) . e ~ Former Director = . IR
v_ - - : Division of Science. Informatlon Soed w7
E e e . Natlonal Scuence Foundatlon L '
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' of research supported by the National Scnencer Foundation under con-
* tract number DS 75-06942; “Developmient.of Statistical Indicators of

Stiestific and Techmcal Gommumcatlon ”When sourcesﬁo,f,data other

,-tha‘rﬂigmg FiesearctJr Inc: are utilized, the source is identified on the

chart.* Unless otherwise stated, all projections were made by King

. Research,inc. This report was prepared by Donald W. King, BarbaralL..

Wood: and Charles /G. _Schueller.. Any opinions, findings, and

in:are those of the: -authors and do not

conclusions express d. hey
necessarily seflect the views of the Natlonal Scuence Foundatlon

=The data summarlzed |n this Chartbook are the result of tjnzgfygg[s

e
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- a spiral ¢gntaining
- participants:In thlswew scqentlsts and engineers are both authors and -
-end_users cf information: Publishers;’ libraries, information

el T

.M _The transfek.of ¢ scientific d}technlcal mformatlon is deplcied as

a sequence of functions performed. by groups of

nters, in-"

lssemmatlén blbhographlc control,

. .deéxing and abstracting’ servans perform.the various functlons‘assocn—
- dted with -documentation

_storage, and access. Although this model apphes particularly to the

ftransfer of printed information, the same furictions in combination;.or by

reordermgf. -also ‘apply to @ommunlcatlon m mlcrographlc and

electromc forms:

3

F'Qure1 T e
Scientrﬂc and techmcal‘mfonnatlon transter model EOM

o T — g -

0)
Assumulatlon
. by User

< The .

" " S Generation
v P : o . of
‘ " Knowledge °
,,,,(31 Cat a9 .
Recoadmg B

PP

- SOURGKE: King Research. Inc:, 1977,

Organization | / /-8
. ;':&-.Control )

©.. X
Acqunsmon .
\ &Storage o
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I Screntrfrc and techmcﬁt (S&T) commumcatron costs grew frcm I

$2 billion in 1960 to $10 billion in 1975: Projected to 1980, S&T com- - St Tl
munication expenditures reach $16 billion: Not included in these costs. . 7 . S0 _.
are substantral expenditures assocjated with the collection; storage .= - - - BRI S
and use of numeric_data bases. Fedezally operated numeric dataac---. .- ', L 9
tivities alone would ac!d over. $900 mllllon dollars to the amounts ex-. - o .f":' i o

o ‘pended in 1975.

Between 1970 and 1975; SE&T communlcatrons costs mcreased, - oo
- 70 percent; more than either. the"GNP at 54 percent, or R&D funds at 33 ASE I
* percent..Projections to 1980 indicate that S&T communication costs N

wrll slow to a 65 percent |ncrease over 1975, whrle both the GNP (75 -

A

- o i L e o
, . .. \ . ) ‘ . .
Figue3 - :
Gross natlonaLproduct, reééérch gng develcpment

funds, and S&T communication costs, b

in current dollars @ 960d980)

Frgure 2.

S&T mmmunlcation costs, in current and o

‘constant doiiars (1960-1980) o S

(Bllltons) L T ’

SR R - .. <projecteds] .
& 1975 otal including Federsl .

ﬁg;_ . numeric data bases
B

7
o (Billlons)

B

—
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1965

7 1970

1980

1975
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| ' SOURCE: GNP 19601078, Economlcﬁcponolm Prosident-i877; 1977
E : . L. 1960, based on Bidget of the U.S., 1977; R&D Funds 1960-1977 Nauonal
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W n 1975 there were just over 2 milllon scnentlsts and engineers in S . e -
the United States. Slightly more than half {1.1 mllllon) are engineers. . .. . ST
Life; social and physical scientists : account-forabout 10 percenteach. .- S ALt

- ——— S = - . - . ]

The remainder in _decreasing -numbers are computer scientists, psy-

chologists; mathematical; and enwrdnmental scientists. A net addition S . “

L R T RN AN I R Y . N

of more than 50 thousand smentlsts and' nglneérs lS expected every SO
. year through 1980 : . . . . ;

When S&T commumcatlon costs ar

scientists and engineers in each yedr;itis apparent that the investment ‘.

jivided by the numberof . .. - - 3 .f, o f
per scientist or engineer for S&T: cemmumcatifﬁ is stééally increas- ST h T L
ing, even in constantﬂ 972) dollars While i 1”'60, this constant-dol- Lo R
lar amount was $2,500 per person; by 1975 it had_grown'ta’ SS 900: . e ' e

-Thns rise in.constant dollars Wlll mcrease to: $4 ,00 by 1980

. Flgure4 :
" Estimated number of scientists

and engineers (1'960_ 1980) .

>

"l25',

20

i
T

o ] - il iq Pl itiog I A Y ] S ljlfil RIS R IRT b fi'/l"_ llt T
ot 19600 1965 49707 19750 .. 1980 T 11960 v 1965 21970, o 1975 . Jsao
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' Autharshlp, like use; |s|argeﬁya cost funct;on,compnsed of scientists!

.. services and’

.';

haveaiso exparlencedasteady rise, with this trend expectedto con-' R

tinue throhgh 1980, even in constant dollars. Use costs, the dominant U
" functional area; are made up psmarily of the costs of the time spent by g ST T :

sc:entnsts and englneers in. readlng Process ahd control mclddes the .

and engineers’ time; but als

F»gure 6
. S&T communicatlon costs by function

|m|Iar actlvmes Publlcatlon costs include all those .
associated. with edmng, publishing ‘and subscription . distribution. e

includes staff and;revnewer support R >

Flgure 7 _ . v
S&T communication costs by functlon, in 1972 o

in current-dollars (1960-1980) R ' constant dollars (1960-1980)
Tt e —
. @itiond) % Pl (Bilions)
T8 6 — :
R B ~ D . Sy IR T R
S <“Projected B - - J<Fn owmd,_ e
oo - N I : B ’ ) 1 -
; 16 |- . 16 |— SR
3 : ) ) .
;| . & 1975 totalincluding ~ 7 . _ . & 1975 total mcludmg .
L 14 . 4 Federalnumencdata bases. 14 - . Federal | numenc databases .

. g , = Authoranis “Pubiication * |~
q 7777777 J 1 7 Sl 'JfJ T, - v
1960 1965 1970, - ;.19 1980 | 1965 -+ 1970 1978 1980
- .. Y . AR | PR I . o : YA T .
- s .‘<\ “a b‘f , 2 o
. _ N . - A
- -w . . . W
-4 e H Ll i :




APE T - v; ‘ ';\_ :
) Theexpendltures assoglqtgd yguﬁtbftﬁhg yfsfevof Flgu;ea N T .

S&T information accotnt for the largest-propor- S&T communicatlon costs By ftinctlon 19?5" X
- tion -of all_S&T communication costs: At $4:0 - (Bilions of doifars) - L

+ billion in 1975, “Use™ amounted to 37 petcent of - N Dita B : S
- total, expendltures The next most costly function / umem m_&’ v
‘was process and contralwith $2.6 billioh and 24 , s
peﬁrcenﬁtr Authprship and pyplrlistjlfnﬁgfapcounted for =< T
more than $15 b|II|on each in- the same year R g > I
Authorship ! 2 L Ty
T SR A $16. i W T
S
)/' ’ ~
. [ _
- v
ggnypue tpfgqsgfwfhquggchmg $11 bllluoh in 1980. B S to. » o .
\be acée’untmg for a slightly decreasing share of total cos While ... .l et S _
.‘book ‘costs ‘have. exceqdeg L2§fpercent7q[ jggftotglﬁg;ggefl 960, by . TR BRI
. 1980 they ‘will ‘account for; only 22 percent: Bepgoﬂsvahgigkﬂjg[f'f SR T
_literature forms combmed have not accounted fdr more than 8 percent- . oo el o L
smce1 60 C AU A T e e T ST e
T \;ﬁ .y . ST R
F@ureg PR S T _Flgure'm o ? "-;- '
o S&T communicatlpﬂ gosts by medium, In 1972
constant dbllars (1960-1980) SN
(B|lhons) S i s

18]

- D
Cj .
.
.

.
4"
o
k. p—= ey Litgrature - REPORS.
S ol e — —
1960 4 .. 1965, .. 1970 . 11975 ¢ 1980°f -
[—— - - ‘e a : ﬁ . ¢
. ~ , R 1 7 : < —
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‘m Sclentmc and technical peioditals account FQJEB” . S S
o f°" dimost two-thirds ' S&T commumcation costspy medlum,1975 P

(Bllllons o? dollars)

g ggstglmast $7,billion i
- for -less than half as_much, $3 i R ’,
* bilhonf for -all other. médlawvgagj :
* divided between reports -and other forms" ..

“ mg patents and dissertatlons ' , " _
RAER S "L . by
I o g

" .‘ : . ":i- ;.'f ; : .‘ E N v

S R o 'v:: »- o

B ©oa . BRRCE o PR * £
' 5 <z ‘. - , o ) g i v \ ARy
B S&T commumcatlon resouirce. expendltures attnbuted to sclen~_ ’ T
tists and 1 engineers as botj[ authors and users of information amounted . . . R
- to $5:6 billion in 1975:'The largest portion-of this amount was for the o , .
'~ authorship and reading of periodical articles: Total procqsisfachigop; e S
~':"trol_function costs for S&T comfunication resourcessamounted to © - . . - Lot DR
$2.6 billion, and again over 60 percent is attributed to the handling of P o

" - periodical literature. Books were the sécond most costly medium i =~ . * . s L
-both cases, 25 percent for smentnsts and engmeers 35 percent for . Lo D

- process and control TR o o . S g
F-"gure12 s RN o ‘;' Flgure13 PR SRR i Q-
. Sclentists’ share of S&T oommumcaﬂon . Process and c,gmrdféhare of S&T e
. costs; by m?duiii'i 1975 '. B commumcailon costs; by medlum,1975A
Whlllonsofdollars) o I Milions of dollars) . ;. S
e
S
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and number of t|tIes proiected to 1980 shows an

v

‘peribdicals in 1960, 46 percent in-1 970 and are .

expected to exceed 50 percent by 1980: On the
_average, each journal pubhshed seven jssues in
1975, so that the number of issues is greater than

« the number of book titles, although it is still less .- -

than the numbl: of technical reports. The number

- of book tities [ncreased less than the number of -

technlcal reports. The number ‘of book tities in-

: 1970 245 percent Th|s growth rate |s slowing
substantially, and for the decade foIIowmg 1970,

IS projected at only 41 percent

.

When the productlon of hterature items is

compared to the number of Scientists and ..
gengingers, some types. of items show a fairly con- .

stant rate of production since 1960 while others’

" have been. exper:enced for journal "articles (be- 7

- tween "140" -and - 160 ’6er 1,000 scnentlsts or.
¥ engineers) and patents {40-45 per 1,000)
" Slightly. déc

journals “(z

out 2. per thousand scientists or .

engineers) and periodicals’ (4-5: pet 1,000). In- -

', tions and. technlcal reports Production of these:
- items_has risen faster than has the number of:

sclentlsts or englneers
-7

N

[

o Spurce The Bowker-Annual of Library and-Book Trade lnlor- o

J-Bowker Comoany (Books 1960- 1974) ﬁrsseﬂa-

) Research Inc.. 1977 _(Joumnals, 1960-1980; Al Others,
" 1975-1980): National Technical Information Service (NTIS:
Reports,  1960-1973); Srensrrcal Abstract (Patents,

1960- 1974)

. several_kinds of perlodtcals -journals predomi=

creasing rates were -experienced. by: -

* 18 percent increase in the latter-decade. Of the . . - : =3

nate. They accounted for 44 percent of S&T" - =~ - 40

~

™" have changed substantially: Relatively level rates . .3

creasing rates have occurred for books, disserta- - ;. F'gu"e 15

e Number ot S&T ||terature items per 1 060

i ﬁ“i ALY SR BRI I
1965 = 1970 - 1975 . 1980 -

scientrsts or“éngmeers, by medium (1% 1980)

Journals
L

LT S RN B A A A A
-, 1965 . 1970 975" 1980




l Pubhcatton of S&T bqgkgnagggggqnjgmg §go 7title§ ini%60t0 . - - i
' almost 14,500 in 1975, with the fastest rate of growth. in the perlod’ v o
1960-65; and’ genera1ly “Slowing" growth rates .in the 5-yearfpenods ol _—
since The esflmate for numBer of titles m 1986 IS 16500 R L

L S s S F’gura17 T T ,
Figure 16 ; I  Distribution by subject of 14,400 _
S&T book titles published (1966-1980) ’ L S&T book !itl&é publlshed in 1975

¢

[\

sounce Based on The Bowker Annual R. R. Bowker, ( cov. "
1976.

iy,
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o ‘ ' R <Y
. Appr?tmately three yearsjelapses between the preparatlon of a,‘- PR A

71 8
v

.~ ;book manugcript and its final publication. Estimates of book genera- = N
‘tion rates for scientists and engineers, therefore, can be calculated | by O N
\. dividing the number of S&T book tities published inagiven year by the - -~ " ‘“‘-:.“\. o
" number-of scientists and engineers three years- earlier. Wt ilerates .- .- . 77 _

rose rapidly between 1960 and 1964, the. rgte has be

.since then--Almost eight. books Were, get

1 ;000" smentlsts or eugmeers R4

has remained félrly level since 1960, with only slnght variations: The- R > TR
current-doliar price has increased substantially’since 1973 andisex-". = . . 7 . o

. -pected to-continue this rise throtigh 1980. The ave[age S&T book cost w o "

$1 7 in 1976 and is prolectad to cost $21 in-t 980

FRuets . .. o
Number of S&T book tttles publlshed ger . )

1,000 sclentlsts or englneers (1 960-1 980) . .cons dnt dollars (1 960-1 980) ;

. LC 15*)\:- . . é
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- Although thg gymbgr of book tmes haspﬁegn mg[gggng falrly on- . Lt B
o snsténtly 'sincé_ 1960 sales per title have generally . decreased; gvgrag- - R
. mg 1,900 in 1975 down from340p in-1960 Adrop to1 700 b,". 1980 . B R
AR |s antacnpated : ' . ) " R 3.‘ . :
R P : S e

LRy

age dfscnen ea englneér rig bookspeakedjn_ A
clentist orbngneer B;/ _975/thls number had B Ao
O the average number o
Iess than. '

The rate of pur@
1973 at 16 coples :
) drObped below 14.1f this drop continyes; by 194

of copies sUld pei sc:entlsto enginear:wil

'

.‘“’ -Fgure21 L . S

g - v . -

S&T books §old per. scientlst -

. , I‘-‘-gurezo e
S&Tbookmpmsold

per. title (1960:1980) _ .(or engineer (1960 1980)'
ol ﬁﬁo?szndSi - E L
- =18
. N s ”
| L« Prpjected > , - JaProjected |
R T B-g !
. A
Col oy ' N [ . ‘BookCoplesSold". {
N : L . . . per.Scientist
S B LS A or Engineer .
I e v . . \
. : ‘ 2 ~
R i A
R Sy o - ’ - ‘.
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. . R The United States is publishin ecreasmg §hgre afthe yyg[[drg - T / ’
L S&T | periodicals.. While_ U.S. publishing accounted for 34 percent in - | ‘
. 1960, it had decreased to- 17 pé&rcent by 1975 Prolectlons to 1986 in- , -
: ;dlcate a, further decrease to 15 percent .o o -k
- ;}bout halfoftheU S publishedS&T perlodlééié ére jqum:aig jhngi‘ T J
: proportlon has remﬁmed tdirly_stable: since 1960. The remaming*--' ’ e el
- -periodicals includ, de trade publlcatlons, newsletters, etc. Abgut half of N
“the joyrhals are “Scholarly Jourhals,” a cateéory which includes- the _' i,
' pnmary-refereed S&T joumals published in the Umtéd States -
s i e N N 7 _ L v -, EE B
L 7-.-' 7 “;- ,; 7 7 ‘, . ;- : N l AN - l\ R
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" Numbgr of world dnd U. S.S&T penodrcals , qughgr of U. §7§&J‘ periggljﬂls, joumals and
Q-- published (1%@1986) R = scholarlyjoumals publlshed (1960-1980) ‘
. (rhousands) ;/ o | \ ' E
oo 10 — - . .
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§m Publishers of US. S§I ngmals, are mostly  Fgure2s. - el T Rl
cientific associations, commercial -publishing Dnslnbmionb publisher type of 4200 - SN
'+ -~ houses. or educatngn@[nnstltutlons Only 8 per-  y.s, S&T ]ourryl":ls pﬁblnshtzdp?mg?’zs, \( ' o

tent of US. iournals are published by-a combina-
* tion of. Government agencies, rm:lustry and non-
prqglt research organizations. Although - a sub- - -

' stantial proportion of all ‘articles published result *

E&rﬁ féaéféily funded research -activities, the -

i - .~Bovemment is not a primary publisher. of the
"2 resulting: artiéles; butis the primary publisher of,
technical reports -Which tesult .fr‘qm ‘the sameé -

reseadrch endeavor R O
' o ST 'a,:‘._. '
; ‘ - - B V}.-'.v._.
Ay H ) /’\\.
: . E \ | »i
<G L ga .F'gure25 S R ‘{4 Do N
T oL _iAve:age annuahndi@ldual and R C
- ristitutional subscription :S: T
B Annual istitutional prices for U'S. S&T jour- SaT journals (156 fs%o;”' estarth> .
‘nals are prolectegquicontmue mcreasmg at a L «
fairly stable rate throu 80 S T S -
wﬂz\yfejag nnual mdw:dual subscnptron 1% ~— — — . ..
prices fot U.S. S&T joumals over the same period |~ | -~ SRR < s
shgw increases smnlar to those, gxpféﬂganegipy. S B A
institutional prices:' In 1975; institutional prices - ' .
averaged $30.47 and mdsv:dual pnces more than . s
$3.00 less at $2720 ERER -~ o~ .
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. Subscribtions to S&T joum Isi; Qlééé forindmduals than form-

stitutions spchias. libraries, although tjue difference.is not great for all - "~

ﬁelds Mor: substantial drfferences in 1 subscription costs are observed

have the. Iargest difference betwéén individual'and institutional prices:

Converselydoumals in' the'social sciences dre the least costly and are" '
.almost |dent|cally pnced fo:: mdmduals and institutions \ e

T
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als.are the most costly and also .

and i titu’tib’n’s,‘b field, 1975 .
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. The average number of subscribers to an S&T jodma[ increased

only slightiy between 1970 and 1972; then rose more sharply to 6,500.

in 1975. A cdntinuation of this increase will bring average subscriber
levels to over 7,200 by 1980. Circulation of S&T periodicals other
than joumals is more than twice as Iarge 18 600 in 1975 :

L C.lrculatron ot both jouma»ls and c:thel> penodicals vaﬂes con— b
' '3|derably by field. For most fields; the. average number of subscribers
- i8'lower forjoumag thién for othertypes of penodlcéls (tréde ‘publica- .
" tiors, newsletters;-efc:). Smallest journal cwculation is found in socidl

" sciences and psychblogy, largest in computer sciences. For- other',

periodicals; small curculatlon .occurs:in. 'psychology and the physical

-'sciences: Englneering ‘and environmental sciences have larger than
. ‘average circulation for. the ‘other’ periodicals. Of the identified_fields;
~ only computer.- scuentlsts make more use of journals than of other

_ periodicals. For all fields, the circulation ofjoumals was only 35 per-
: cent of circulation ohbther penodicals : .
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Figie2s - s ' L
~ Average clrculatfon of S&T 1oumals and other perfodkals, by fleld 1975
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. Since 1965, the averege annual ert"ciesper $aT 1oumal hasin-

_.yiélded an even rioré rapid rise in the number ofarticles: Between

1960 and 1970 the number of articles rose only 33 percent. By 1980- \‘-5’;. o '

the mcrease overadecade IS estimated at~100 percent.t (IR A

ln 1975 three- quarters of aIJ jourrfal articles were in four ﬁelds - TN _ )

w . -y .

“life; physical andsocral Sciences and engineenng l:tfesmencegalone RPN IRt B
accounted for ene, SR : . ST T

. = | ok s . |
- Number of U.S. S&T journal IR IR o 4 \
" articles (1960-1980) - . . R e S
) 'Fgure30 : L EE
. Distribution of 3 327 ot)o S&T journal
' " artlcles, by fleld 19f5 T ]
B ‘ Computer Scnenoes o 3
- . - 4 . o .
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. The rate per scuentlst or englneer at which Journal art ;;Ies are" '

~ -published has been mcreasmg steadily' since the mid-1960's; a

change from the downward. trend between 1960 and 1965 As it takes -

- abdut ohe year for_an article to be published, .this rate is Qenved by
- dividing artucIes published in a current year by the number of smentists,—
and engirnieers. in the previous year..In 1975, about 17 articles were

. published for every. 100 scientists or engineers in the ‘population. ThJs

- generation rafé is lower if only articles in U:S. S&T journals which are

.written by U:S: authors are-considered: Although this lower rate, about -

= ¥4 articles per.100 scientists:pr-engineers in 1975; discounts the im-

: _,._'jpact ofartlcles inuUSs. joumal I'by-foreigh authors; it doés not take ifito™
L account artncles by U S authors whlch appear m forelgn 1oumal§'

" ' ._. : N
; ‘»v-_..vFigure 31 ) .
-‘D_tgmlggrof u.s. Sgl:jgg[[[ | articles pubhshed per 3 '
, 100 sciemists or engmeers 1960-1980) : ‘
— - —
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L T T SRy BTN 3o .
e B ’ " o 1\ oy w e 3 i
. n. 1975t the vast mgjgrntyfot I,LS authors of S&T jqumal artlcles, R T
reported academic. affiliation: In the mathematical and social sciences -~ - - ¥ S T
= ' the proportion-of authors reporting :academic: ajﬂ]igtjogs exceeded 90 P N
percent.. Computer science authors reported’ having the highest pro- L B
.-portion of industrial’commercial affiliations (43%); demonstratingthe.: .- L LT
important role. thit: r;omputers play .in private indastry. Those fields - ..
. showing. the Iowest broportron of mdustrlallcommércral affiliations - . "
e, ' R R
g S S TR N '
< -ederal 4 ons were_ repor.ted in the fields ofen- . % T I
"vironmenta[ sciences ‘and- engm§eririb (18%; 19%), while the lowest .= +- ;| oW 3
.- reported éccurred in sociar dciences and mathematicsﬁ@%,fq?@)ﬁ The: - o : : o
. mathematical and:computer screhqes :showed no’ authors - feporting’ LonT g o L , ,
-, “other” affiliations gvrjij‘g the largest: proportion of. “other" affiliations, . -\~ - o " % oy
7 reported occurred In the fife sciences 15%)..This is likely due tothe . ... .- eeeal
~- large numherofscrentnsts ‘whb are invplived in medical. profésswns and»-" LR e
\worR for research mstrtutrons and non-academic hosprtala. D TN
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any. charge Whén they' *!héu' cos I8
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.sc',anhsts  are l"(Ot as lik y. aé physical sc%gt&isté ,ojj‘;,
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. Over 95 percent f the 60, 266 technical reports publihheqpyftng_ IR
" Governmenit Printing Office ‘and “the National Technical: Information =~ = - .
Service. were processed,,by,NTls alone. An additional two percent ooEL T e L
- wg[eggt;ljfspgq ttjrough ‘GPO, and three percent were publlshed by ' L T
: Both organizations s B T _
L Coples of GPO reports have a bstantlally Iarger share imdis- <l
.- tribution, as 45’ _percent of-all copie? sold were purchased through.* .~ * " ° RS

PO. While these sgt‘es were.all’ paper coples NTIS sales were pre— L

:dominantly mlcrofche which totalled 42 percent of all copies soldg R ca P

: : ; -/ . 0
Flguress o L e S
Bﬁﬂﬂo'mchnicalremrtspromsedby R et S E
NTtSandGPeflnjfws R SO
' BOMNTS g T g L ST
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_F-“lgure36 ( : o
- 4,800, eﬂﬂmpiu of technlcar reports - o -
. sold by NTIS and GPO in 1975?-"‘:;: RS T I
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. and academic; - IR

1eral]y tncreased in number enly slightly between 1963 and 1973. AR T
re dramatic growth | in'the. populatlon of sp%clal hbranes however Lo IR
;iirred. between 1973 and 1976. While.no expenditure information < .- R o
s available forthese special libearies; gqmbinegexpengttures for . - oL LT
Tcommunlqéiton by pubtic, academic and Federal librariessHowa - = Fn oo g P
ady increase since 1960. Current- dollarexpenditu swnll conting®* . R L TR

ise until almost the end of the 1970's; although censfa'nt dollar ex- 3.l et T
|d|tures will Ievel out somewhat t . t I R

lr937 i._ : R ' S Flgutetia S ' SRR ERETRRERY
swth in number of Iibrarles, by selected " Growth in S&T communication expenditures ST
Sl -~ .. by academic; public and Federal  libraries; .- e
s in current and constant dollars:(1 9604 980) ‘ 3




3
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 ' IR ,_Ll,brarlles,' were .SQanmg.-;igq[ggsjngw con- -~ Figure 39 o v

stant-dollar amounts ,on .S&T information per’ Library S&T information expenditures -
' Scientist or engineer through about 1973, when - per U.S: scientist or engineer’;, -
. the mean cost began to drop: The scientist and, - in 1972 constant dollars (1960-1980)°
- engineer population for this graph includes pr———— R
- --science and engineering students enrolled forad- - |~ poms .- S
- vanced degrees. Alternate projections for these | .35 —— = T
- enroliments 11980 afe caloulated by the Na- -~ [ .~ | "~ o Wiblow|.

. - llonal Science Foundation and the effects ofboth .~ | " |
" 7 projections on mean-library expenditures resuitin - . sor i

either & continuing decrease or a return.to in-* | .. | - Libmy
creasing expenditures per scientist or engineer. | sl Expenditure /"

>

VY

X

- 4Projected >
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L . 1960 16 e . W7 1860
PR o © | inclides graduate stidents |, S

' The creation of bibliographic data bases is the primary activity of _

R »
[y

abstracting and indexing services. Of a total of 144 US. scientificand .~ . . o
- technical data bases, 40 percent are produced by private, non-profit ‘
~ - organizations. The Federal Government produces 34 percent. In terimis .

.~ more than government and for-profit organizations combined: The

- result, in terms of cumulative number-of records; is that the private . _ 3 -

non-profit sector makes available half of the total, with the other half ~ = = = . - :
/,,.a’,lfrﬁ'dSt equally available from government or profit-making organiza- ' S

- /. tions. IR o T e i . :

- * of annual input of data-base records; the non-profit sectoris adding - - .. Lo N

Fguedo - s
S&T bibliographic data bases; number, annual inputand. - . . :
. cumulative number,of records; by sector, 1975 . . S : :

=

. 144 Data bases

3Bmillonrecordsheld - - 4 miliioh records added
by 12@@ bagses - annually by 111 data bases

/ _Private
/- For-Profit
@%

/. _pritate.
For-Profit

-20. '
@1%)

SOURCE: Based.on. Williams. & Rouse, Computar-Read: o o » . ' , "

8Bibliographic Data Bases: A Directory and Data Sourcebook, - . T . . o ’ !

1976 4 . | IR 2'_"




almost $5 billion in’ 1975. Federal contibtitions represented over- 40

percerit of the $10:9: billion total: The. largest proportion._of these.

. Foderal investment In_S&T- information transfer amounted o o

' 'l- B Federal resources 41 percent are attributed to the use ofinformatton UETEERE

o -
..

authorship were. the other marn functions included in Feggra[ exgep;-. i i.f.;,‘ B
ditures. The smaller amount for pubiishing is consistent with the finding -

pucinad bbby gl gl bbbl 2T

‘ that to a great extent the research supported by. - Feder | Govemment

' Yields articles and books pubhshed by other sectors. - L%

B R
’

. thureI41

 Federalshare ofS&T. ~ - | =
eommunloetion costs, 1975

oy

Flgure42c o T
Federal S&T oommunlcatron oosts
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— 7i;Th;$76726 million Federal suppﬁgrtﬁfg[ Sg'lffayﬁtljggghrp gﬁggs pri- _
‘marily for preparation of periodical articles. Thus federally-supported:” ' o

' ,vlauthorshlp accounts for approximately 38 percent of all authorshlp

i

The Federal si:pport for-ali publications $1 90 mllllon m 1975 is

| i percent of all S&T publications expendltures and goes prlmarlly for
*publlcatlon of periadlcals S P i By , : o . :

R

s s ::v . 14\ « X -.
> B B
i e 3 i
L ;-Flgure44 ‘
- C C - * 3 . Federal support for S&T publlcation,
A CLt A - by medium, 1975 .- _ e
: ' ’ P ' © (Millions of dotérs) §90 miliion total - - : P
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Federal support for S&T authorship, -
* by medium, 1975 '
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