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EVALUAClON DEL CURSO 

. 

CONCEPTO EVALUACION 

1 • APLICACION INMEDIATA DE cos CONCEPTOS EXPUESTOS 

. 
2. CLARIDAD CON DUE SE EXPUSIERON e os TEMAS 

'· GRADO DE ACTUALIZACION LOGRADO CON " CURSO 

4. CUMPLIMIENTO DE e os OBJETIVOS DEC CURSO 

•• CONTINUIDAD EN e os TEMAS DEL CURSO 

•• CALIDAD DE LAS NOTAS DEC CURSO 

7. GRADO DE MOTIVACION LOGRADO CON " CURSO 

ESCALA OE EVALUACION DE 1 A 10 



1. ¿~é le pareció el ambiente en la Divisi6n de Educación Continua? 

M1Y AGAAOOILE AGJW>\BLE 

2. M:ldio de COIIUJilicaci6n por el que se enteró del curso:· 

PERIODICO EXCELSIOR PERIODICO OOVEDADES 
ANJNCIO Tl'!ULJ\00 DI ANUNCIO TI1\JLAIXJ DI FOLLETO DEL CURSO 
VISJON DE EWCACIQ,'i/ VISION DE F.IJUC/\CIOÑ 
CONTINUA 

' 
CONTINUA 

' 

ü\RTEL MENSUAL RAJJIO UNIVEJtsii>\D CQ'.UNICAC!ON 0\RTA,' 
TEl.l'.ffio..IO 

' 
VERnAL 

' m;, 

REVISTAS TlfloHCAS FOL!.ETO Ah'UAL CARTELERA JJNA!.I ''LOS G'.CIITA 
UNIVERSITARIOS IOY" -

3. Medio de transporte utilizado para venir al Palacio de Minería: 

PARTIOJLAR 

1 

Ali!1:>1JVIL 

4. ¿Qué canbios 
curso? 

METRO OTRO Jo.IEDIO 

haria usted en el programa para tratar de perfeccionar el 

------------------------

S. ¿Reco~ndaria el curso a otras personas? 

SI 



6. ¿eué rorsos le gustaría que ofreciera la División de Educación Continua? 

7. La coordinación académica fue: 

BUENA MAlA 

R. Si está interesado en tmmr algún cttrso intensivo ¿Chli.l es el lx:Jrario 
más conveniente para usted? 

DE14A18H. 
(CON OJ>IlrAS) 

VIERNES DE 17 A Zl H. 
SABAOOS DE 9 A 14 H. 

H. 

VIERNES DE 17 A Zl H. OTRO 
SABAIX>; DE 9 A 13 Y 
DE14a18H. 

9. ¿Qué semnos adicionales desearía que tuviese la Divisi6n de Educación 
Continua, para los asistentes? 

--------

10. Otras sugerenoas: 

5 
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1'\anning, Auf\ust 1981 . • 

Ll<>~llnl<•lll<> 2.- Tilo• FrontÍ<•rH nf :->tr~tt•¡•,Íto l'lannin¡•,: liJt<Oit ion nr Fnnno~l 

1-i<>dt•\s?, !-'o~ 11., H.ln<t¡•,<'I!IO'nl Rt•viPw, llpríl 19AI. 

Uocumt•ntO 1.- Strat<"gic Plannin~: Tapplng tlw t·:n¡:low•.r'.< Knt,.,-How, Zinon"rman 

Mark, Machin<• !Jesign, il<lt\tlst 9, 19/'J. 

Doclllllento 4:- Understanding the Forces of Strnt<'¡;:ic ~nd Natural Competition, 

H"nder.•on Bruce, Journnl of Busini'HH Stratogy, Wir>ter, \981. 
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Documento 5.- La Función de Información Tecnológica, Medina Enrique, Docu­

mento interno, Octubre ;, 15181. 
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PI.AIIII[ACION TECNOLOGICA 
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Documento 6.- Geoerating Effective Corporate Innovation, Roberts B. Edward, 

lnnovation/Technology Review. 

Documento 7.- Users as Innovators, Van Hippel, Innovation/Technology Revíew. 

Documento 8.- Metodologías para Investigar loR Proyectos de Innovación, 

(Proyecto Sappho, Univeraidad de Sussex). 



' 

' 

l'RONOSTlCO TECNOLOG(CO 
~-----------
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Doculll*'nto 10.- lntuitive Forecasting, llright J.* 

"Documento 11.- TTC!nd Extrapolation, llright J.* 
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{*) Del libro Practica! Technology Forecasting Concept and Excercises, James 

R. Brignt, The Industrial Management Center, Inc., Austin, Texas. 
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A N ational Strategic Planning 
Model 

S,:; ,111d , \'. FJ.r r-: ?., ~~·n y. Di ra "'' ,:( S 11 ,¡ rt),:i e 1 '/,um i ~~-~ . !d1 •, '.'l(nncm. b .,r/ . -1 ir. , -:ti 
_luJuHrin Utl. 

(( "' ,,.,¡,( fit>l ), ""w ,.h, " ,.,.. ><< ,...¡ ,.,¡,;!hct "" '<< 
¡rnd,~g. ,.., C"<m1d h.·ncr Judjl< ,..h., to d<' •P<I bo-.. o o <fu i1, 

Ah,.h>m l•nroln. lHO>B 

Can r.at•Ot>S ~h<>o>c .mtmg uv•Mpo,.tbltl fut~•.or i• th• 
f~tu•t pr~·dff~1mmwl <>n t"- N.;. of (/MJ(It~it:, demo' 
(lt<o/!Ít:, cuhut•l. e&.,..,..., Md poli#cM lulure¡J '"- ~uthor 
main!<iM 1hM MW/ot de•-rlopinv ,_tuno ,..Y W.UchoNJ•th• 
1 <bd·t oM~I e' N ""'hi$1 it:: dM" /<JtoJtiu of ,oc i.fy, M</ 11>11 h o! 
P<>»•M~ '"' r'"'¡;,,., to b• .TU•"" tJI/hri.· o,., fufWt Thr< n·¡/1 
d•;;ond M lf><: l#>'ti'<•V·~"' Q/ JOpfl'ff/f:•f*i .u>d d<,.,M'O.'it:: 
"""~,., ¡:'-•m>·~Ill!'"'~"-

• 

lntrodunion 
r nr •·ari'"" •r>'""'· N>th thc <k\"dopcd rnunuÍ~'-,' 
;;nd •h~ In, dcvdnp~d •<>umrÍ<·•' h~vc dmin¡: thc 
]a;, two Jcr~d<~ h<-cnmc cmucrncd with two 
1mpon.1nl quc<rinJ><: 

.·. \!.'ha! IIJfi<IIU] >111 lf:C .ll<' W<' <UI\'1!1~ f,lt in thc 
lon:: run? 

\\'har •m•sr "''do in •h•• shon run in ord~r to 
Jchint' th<' dnirt•d iut.1¡!1'? 

To ~11<\\'<·r lh<'"' 'I'"'"Ít•m lll<'~ll~ ro ~np~,· 1!\ J 

pn><c<> uf n.ui""~l "'~'•&ic pl•"l•int: and <o 
detn:nim· notion.1lpriurirics. Yn. rhi< pron·<~ ,, in 

"' "'f"nq'. 

A ¡•hil··"·rhi··•lJ"·"''"'' l''"''''"' "'·~k- ,,,,.,J, 
Ca" n.u;,,,, ""'"''¡ ,·!, .•.•. , '"'"">: ..,.,,.,,,, po--•l·k 

"' oo:I•D< ' •> ''"'''"''> l.d<·'V le' Ro o·•.•, •• D r ¡,' • ·no "' "•e 
~"""'Moco><<', ()'IO<"O e~,.,.,.,.",·''" .. lt• t•:~· ~,.: :.· :·•n 
"'"·'" '"' '"''"" ... ., . ""'"'"' . ., ...... "' ,. '•" '"' •'" 
G•o~ .;o• ~: '· ~ o' p.,.,,. · e ! ;• · • • ; •• ,., \" .,. •• :,, o< ~· (. '' 
,..,.,,,,,,,,.,,,,j~,,, •r 1· ·, >"•e ·•'l'.<.,"'c• ~··01.':._'0 
',, ~ ., .... , ., ., d " "' "'"'P ··~ • " ·'•. ""'·• ' .. , ,. ~· '•·'·" .,, "' 
i<,.ol ""<>"'' 1"~"' .,...,. l ... ""' ..,,,,.,. oHM'''"' 41 Te J~" S1''"' 
l<•l ~vov. I,•C<· 

{mure• nr ¡,da· fmnr<" rrc~•ktnmincd on th~ b."" 
of g~o;:r•phic, d~múgrophk, cultural, econonHc 
and pnlitical hniL•¡;c? · 

Thne are illdir.11inn< in thc litcratur~ that no ti'"" 
which di ITcr dt.l.,tic~lfy ill thnr eh a ractnimc; '"'''"' 
niv,erthdess to fo!low •imil.r 'dnelnpnlciH p.l1-
t~rm.' Yct it Í< po,.iblc that the aspir.niom ufthc 
reccwn 'p~;><< ible futurc• IUO\'('Il1ent': thc imp• ct of 
the babncc of rnror.' .md rh<'. ,·al! for a "''"' 
1 nl<"rn.Hion~l F..n>>hllllÍC Ordn,' C• -o~rkd .wit h ,, . ..,. 
devck¡pmontl in scknce/tcchnolug:y~ .md .,,,¡,¡ 
scicnces, 1 'will fh,.>nge <omr of •he dc·tcr•·-•ini""' 
de•·cloprnt·¡,! ch.<l<l t·tÍ<tic• of •oóct)'. Th,· T<'< "'" 

din·rg<'fl(c of 1·nngy cun<Umption p.llf•"" .,{ 
nation< nur <cl\'c ,. an <'IICtlura¡,:i11¡: <i,:n ,,¡ :1" 
pm<ibi litics. • • 
Jo""' impor!,¡lll t< thc'¡xHsibk ,.,,¡,,~) "''"''''; 
dtc de~dopmcnt of n>~ion:~l chJT>rt<·r •nd that t•:' 
human ch,r.Jctn. lt i< hy nuw nt:.bh,hed ,¡,,., " 
lwm>n clunctcr 11 '" .1 gn·at <'''"" J,·""""''',; 
durmg <hC" \'en :trly )'<'·"' nf bfe ¡, dut ""'' ¡;,, 
n.Hio~n< "'\\di? 

Thi' que·"""'" f . ., {¡un1 theorc•lÍf"l r·,,, "''"'·'" 
)1 kt· hr.1 d, 1 )ut· r ,, 1\ .11 • ,lmi <ll hc·r o u:'' d,· !'"'''"<e'' 
:h~ hr .• ,·li roliticLIII' •rcnd '""" .,¡ 11•··, wnc· .,.: 
r<'<oura~ ,k,Jin¡; 1\'lth •hort r.11l)'< t'c•n·i,:11 f'"¡",. 
¡,, lt'S. 1 n 1 h~ lli<'J n t 1 11\C' 1 h ,. llll ion 1• .¡('q uirin~ ''' "'' 
eh''·'''' .,,fin " h ,,·h. 1 n lllJil)' pen]'k. .1 r ~ fJr {,,.,, 
dn.r.,Hc• (e·.¡.:. ,·rllip,,tion of <akm,·d )Ollll~"'''' 
1~.~ ,fr<·•••«l ¡,,, th~ In\', m.ucriali<rn. nc].lfo~.­
¿n.>;",:l 1<; hiHn.<ll ok\'doptnnll hoJd,, lht·l· '•e ;·l.-e : 
nf (<•ll•< :m fur IIH·<c >'<U~' tod•y will 1101 ,,,~l·k" 
dun~•· ,,( th<' untk<iral>lc n.1!Íon.11 < h,,,, 1< ''''"' i11 
' ........ 1[ ""'. ·¡¡". di'< ""''"' .,( th ,. 1 ·'' ' ' ' rl ,.¡,.., ·;·'n ... ~ 
o¡nnlÍ<•m ;, fwyo•lt.li)l•; «<•]'<" olthl< !'·'!'•·• h11 ,. 
<hnu)d bt• )'"'llt"l noll do,¡: dw .1)1'.\J"' '' .,{ ::>: 
• ·¡':,¡,,, th,>l n,,,;,.,, ,.,,, ¡,. '" ,,,, ,, ,.; ,~,,., ,,,, ,. 
~·,.,., .. r,,d,cr tl1.111 it'• ,¡,".~'· 
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11 i< dJ.Un<:J thJ.t .oll ,.;.,.,,.,.llic. u .. J, 10 ,1..o¡:" .o! .n>d 
W>Ct~l ~··tivitin at~ ~im..d at ..,,,.(j•Ín): th<'•<· U 
o.oo¡yl n~ch f'm dtiTo·rc·ntly, thnc J.rc "'""' ¡,,.¡,. 

'· ,<>NI ~C'tÍYÍIÍ"< \\.hio·h U<'J'""'-'"' in .1!1 «><"Íell<'' .oud 
are pcmun<'nt. lh·n····· th.-y ¡•r•wi.l•·-~ ... ,c'[.,Jo.n• 
on~tcnal f<>r thc outinn.1l '''·"<"!:ir ¡•l.mnin~ 
modcJ.•• Thc ,J,·tinitit"u of tlw U timcll<'"·'l 

2 domain• uc ¡;iv.-n ho.·U' in tlll" Appendix. 

TIIC analy•it call• for• aE;gr<"¡;aling SIC (S!.md.ud 
Industrial Cbnific .. uinn) inforw~tion aaur<lin¡; h> 
th<' dcfinidon• of the functional domain•- Thi' ¡, f.u 
from an cuy tnk. Ccruin indt,.uial produLII, 
ccnol<'!mi< .tniviti~• "'"" t!Ko likc c~n ca<il)' J,,. 
c•t<-g<>JÍll·d a• bd"nging tn """ fuuctÍütlll drun.1m 
or am>tho .... Fnr tx.unplc. allth~ food iro"lllS !x-lw1g 
to thc Food Domain. Yct tht•rc df~ <atain ir~nn, 
.,.eh a~ r~w m~tcri~ls thar c~nnot be pbccd in onc 
domain or anothcr bcforc ~ ureful <ench ís 
oondue~cd (wirh thc ~id of input/outpur t.:rblcs) to 
find out which function thcy K"TVC· For cx.1nl¡>lc. 
cbcmicah which uc uscd in thc food indumy will 
be includcd in thc Food Domam, whilc: (l,cminl< 
used in (ud will he includcd in thc Encrgy Dom•in. 

· Afttt bboriout work all induurial and ~-couornic 
activitics will be dutificd into thc 13 Funuional 
Dorruins. 

Rc..,arch~n b~vc ror long found rhc runniorul 
.oruly,;s ro he a ""'fui onoe. Ftmctionalnorions wcrc 
wcd b)· rhc rionccn o( mo<km Amhropology and 
Sodology. F.milc Durkhcim. W. Rbb<."rtson 
Smith, Bronisbw Malinow&ki. A. R.· Raddifrc· 
Brown and otheu. •~ 7hc funcr:ional view insisu 
upon tbc p!"inrip]c th~t inevcry typcor ci.,ilintion, 
every cu<tom, matcri,lobjca, idea and bclieHulfills 
somc \'ÍUI fun("1i-on, hu wme tasi; 10 accomrhsh. 

• 
"A<->Oiill boeooN ~- ........... - ,.....,...,... Onmoin o.an t.. 
-..-"' .. hoo d----· ,_ .. ....,...""" .-...,.,. "' 
..... natjo,..t bu~""' ,.,.,.. bo og~ -=o<fi<>l¡ •orl>o Fu,.;t"""l 
""""""ere. 

,,.,,,. . .,."', ~·· ;,,¡,,,.,,_,¡,¡,.,._,,, "''¡,.,,_., "•·•L·,r 
whnk." · 

T:w .uuh '" ,.f ,],,. '"'" '"'"·'1 ,¡,,,., "'" "di .1!,,, 
""""'1'1 ,,, '""" thit ,,,¡,,.¡,.,!". ,,.,,, "··· ,,.¡,, .,,,, 
<>J"¡h,- flll\111" \0 ,jj <'q;.IUI/1" .rt ... l¡: du· l_\ J'Ur• ~01 

f1,.m.tin•. n," ,¡," '""''" \\111 ¡,. "" lu.J,·,, ... J 

'<"!'·"·'~~" 1'-'J'I"t. 

I"Jll" t"I'L"IIü" <>( ~),,· UH~kJ j, '""''" Íu Figure· J' 
l.tl>..-lkd n,.,,·rnun.~tion urPr\,,;,¡,.,. (fur tht· '"~' 
of ,¡ n•¡•h•:i l y <lll !y J rlnn1~Í n< He ·.hown in Figure 1 
rathc·r than U.) The mndd nll• (¡,.tJy fu~ :"rndinc 
0011 rhc f1on:.1im ,\..\i~ in rh, c.,.,, l"ltÍC'nl~l 

l'u><luct "G0.:1'" nfa n.ni~on i11th• r••t .:•r! í'''''"'· 
Nnr. 1 hroup:h "·"ct1d .tnllpi< of P·"' r ~o•nd • nf ,¡,, 
,;~ (with rhc .1id or lnput/Ontrut T.,¡,¡,.,) ,n 
atle])lpt i.< rn3dc 10 determine what th< m:x "ould 
be 20 ycan hcnrc, •~y in •he yrar 2000 rhe« 
figure< are nMrkcd in Figun· 1 ,, 21~lOA. 

The a i m of thc pron"" is tn d,·t ,., "''''<" t h rough tiH· 
,¡,., ofthe mudd a clt•\iH·d tlli~ rnr tht· year 2000 
Thi< Í< marhd iu figure 1 ·" 21¡<~Jll. llhhou¡;h <he 
mi~e< in Figure 1 rc¡>«"'<"lll:•h'<>hn,· ,._,¡,,., 11 <hould 
he A>viou< that oroc i~ Ínlnc<tcd rno<tly in tht· 
ordcr< o( ma¡;niwdc, rdativc '"a luc< >nd dir<·ni"'" 
of chd"!:"· .. 
The nationaJ prÍ<>rÍtÍes Clll~r~,· rrom thc• dnire<J 
mix (Figute 1): In <h~c~Hn¡>k l1<>tll.lio 3" r -··igh 
priorit)" wbile Domlin 1 i< "( ]1\W rriorit) 

Thc· n1~i, 1 'i "~";._,, is wh.11 <"1 1 ,, . ., > ,)wuld be m~d in 
ordcr to dt·ndc u pon the dnir~d mi~: Tht• niteril 
shou]d be ba<cd on thc o••cnll ,]:,j,·ni.n ,,f drc· 
rutio.,.r) "r>tcgic pbnning proet"\1 "'"'h ,,,, .. · 

(1) ll<hinc lnng Lcrlll ,..,ion>l gnak 

•rovuro 1 ,. an •"'""'•"'"·'"' o!<>< • l.>o• Ioom 1 '""'" 3 1· ., • 1-c. , '"'" 
· ·'"" th., <1->. "'"""' "'" 'o<~"·~ ....... ~ ot ,.,.. -'"·•<• ol '"" : ·~'"" 

lo<!ooo P~""9"·~ ;n<o T'·< ~.•lh<><!~·•.¡¡•:ol G"'•''' 

·-­......... --­Ahom.diw 'llollcl 

,---------
R,n< Order 

""tho B"" ol 
lntern01ion11 Tra:Je 

&•-
"""""' Domoin2 .......... 

O""'oin 1 
(k.·c->m 2 
Ck. ....... J 

""'" Oomai" 1 "' Oomoin 2 7S~ 
ODmoinJ " 

ll>n• Or~<r 0<\ the 
s .. ;, el 

St•u"ural C~>q:JO 
..,,..,,.n 1 

r···''''" 3 r ....... n 2 

,~. 

1 ~. 
19'1ó < 20'.. 

Roo<. 0"'" on lhe 
n.,,, of Ce "';'>.mon 

=~ :; .. ,;, "'' r,.,,, 
:::.. :.n3 
'1~·'·''" 2 
o •. ,. ..... 1 
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Figure 10. Hicruchic~l d~ta stmcturc 

.,--:-·e·. ·¡ •.. 

i dTon expended in findin¡; out scicntillolly wh•l ro 
:· dO;' will trnd to ?e ~s brge as !ha! u sed in doing j¡"." 
· Furthermore, 11 ,. clcar thal whcn rcn well 
iniention~ diligenr pcrsom pull a cur in reo 
different directions lb<· carr may not move ar aH. 

Thereforc rhc imponancc of t>[l<"r~ring rhe modd 
. ·ÍJ.r lr~ll5cends "rhe numbcn" in any one mariix or 
1 ~~rher: "rhc public di•.nusion• rh~r wi\1 emerge 

Írom rhe prrn;ess are imporr~m in conuibuting 10 a 
narion~l íocus and n~ñoNl drive. A division ofrhe 
narional budgct ro the 13 Functional Domains m~)" 
reVeal thar 'rhc c~n ¡, bdug pulled in ten di!Tcrent 
direetions' withour anyone t>cing ow~rc of it. · 

Thus, abo~e and bcrond 1hc dcsirc 10 bener use 
scarre national re<ourres lic rhc rwo <¡Ue>lions 

, which opened rhis paper.lt ro)a·s ycus 10 r;¡iw thcm 
to public a!tention and may 1•\a- gcner.uions ro 
answer rhem. for the diffim!tic• ~re many." Bu! 
!he rcw;¡rd is high: the fulfilmr·!ll of rnan '" c.1pable 
offrec choice. . '. 

' 
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Yhe frontiers oi· siu·~nG~ie; ¡B~!Jnning: 
hiiuiiion o~ i'm·m~l mo[!Jn~s? 

S'·''·'r•!''•"l' _. ... _. ,., .. -. '•'· •'>o .. t .. ~~~~~r."~'-·'·'· .,!, ...... ,, " . " . :'·· 

HAROLD W. FOX 

llarold W. Fll>. ;, ~"'P' ,\. /ldll J;n,,. 
g•i>kd profn., rfhu,;,..,.~, D<lll Sl41t 
U"'"'"''V in .\fu....,_ ¡,,¡;,.,.._ Af~ 
=<ulu.<' u.rh G•..rnll Food.o CO<TJ<"ll­
tion and lhr Ca""-"" CorpOoll:;o.., h' !.:~­

'"'"' dnd «"'""'• "" Jnai,..,., unrt•n 
a.J '"""""""'''"t "''"''-
e ""'- .... u,.,,. 4,,_" -~- ....... -.. ~- .. ,,. .. ~~~ ... ..,.,_,_,...,,.,..,._ ..... ,,... 
l IMNAO~!AONT i'lE~IEW 

- ,,¿ 
UOI- ..¡,;, 1.-

F<'l<"-'~· Pl,"-~'<1 "'; lo." aiWa)'> load 11 < 
<·ritic•, '''!'~' dly "'"""~ ,),¡ rt.],•c"'J 
managt•r> arod •·nhq>I('I><'Ur; who 

\end tn plao;-p ~"'"'"' fait ), Íll intuil i<m 
/han in aeadt•mi~ m"dcb. [\~¡¡ m>W 

•omt" of Amt•rica"• "'"'1 l""""'"'"l 
ro1npanie• an• fnundrrin¡:, whetkr 
or not the)" p11r<ll<" f<mnol pbnnin~. 
and the d .. baw is \.ttncr than ~\er, 

1• there "'lid e<idenC'<' lo "mfi nn 
or denr the nlility of >lr.>k¡:le plan• 

ning t<>Ol<
0 

And """ "'""~il''"· 
optrating in an \Ul<"~rhin, ••rrati~ 

• ....-.nomic dim.t~, '"'' <lral<·~i<• pbn­
ning tool• <~·itb an) <'>[K'<'Mion of 

lnlulllon w. form11 plannlng 

A n um ¡,., nf <'011\1\lt, mi<, nut~\>lr 

McKin"')' & Cornpany, f•ult fnlmal 
planning for ft'<lrkling mmi<lt• ratlnn 

In 1nundan~ pn•pl>':ol>, dqwr'<mJli1.· 

.. 
' 

ito~ "'""""' .lh·a)iun .• nnl .r.a •. 
t',IIÍn~ ••oanag<•nal 1111,ogonatiun lo 
t¡uan!italiH' niteria. _ln•tt'ad of 
dnmjn,tin~ rt·<ollrce allo~ation. 

t¡u.onlitathe pb,;ning methOOs "are 

oflt'n <nmt '"eful ... for confinmn~ 

h) J'<~ lw•~• thal ha< e ¡.._.'"'''""'el< ...d 
wilh a !.her.>l ilow o! \nmch, ontlli­

tiun, jndr:mt'nl, ~nd <·<]lt'nt'lltt, • 
.._.,, Fred~ri<·~ \\'. f:hoc\., a 'kKin­
«": director. 

(.11lll>t) lhnhiÜer, man;o"ing di· 
,,.,_¡nr ,¡ .\lcJ..:in...,y & Compan<'< 

'lJ< nch nffi<·e, <-oneur-_ l.~mha,tin)¡ 

¡¡,.. ··a~mo<l 11\L'Cb.mi<tic" dia~un­

rnin¡: of cbta r>n ··m,rl<·t ''"'· ¡:nm·th 
r•t•·· <"m¡w·ting <h.m· .• onrl '" on. "¡,.. 
'""d"d"' th.lt "th•· "'·"" ¡,."""' "f 
<"'l"'ri~n<'<' ,.,-.. that '"'htical 
ltH>i. t'an •upplt·l1'<'"1~ but not 

.<LJ[lplant, good thi"~'"~· and that a 

""''""fu] >lrat~l(' ''""""! ¡,.. de­
lf·l<>p<·d "i•lonnl ,.,,.,,¡¡". Jd<'-'' a 
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begmoing and management com-
mLtOl<'lll at th<· end_··, :; ~ 

fLnaiN, Thom"-' J. Peteu, a . . . -
~cl.':in<t'y & COinp.tn}'princ1paL re­
p<>tH in TJ,e .\fcKi,.,.ct¡ Qumt<-rl¡i·on 

tho>common attribute• of 31 we!l:run 
organi.a IÓ<>ns indudlng lB M, I'Tocter 
& c~mhlt., and :l.\1. "None of lh<l.e 
•ttributes depend•. ~ 1><- ""'~'- "on 
'mad<-m' mana~onent tool• <>T gi•n­
m;ck• .... Al! that ¡, m•ed<-d ;;time, 

ent·r~v, and a "illinl!:""" on t. O,. pirt 
of·m'"'"~'·un·nt to ¡¡,¡,.~ r~tho:r th.>.n ~ 
to m;le n><' of on.uL-~•·•m•nt for­
Lnul." ."' 

Vniootou• d•·lr. thi> fiudin~, C~hmg 
... -,¡\L ¡¡,.. • ,1],, r wnd!!,iun> <l<'<clo>¡>e<l 

hy .\te-¡.:;.,,,._,. e«-c•oti<c,, W<.uld be 

'""'" u>On¡wllill¡: ifit wcre ba.~d un a 
rduolum «'\" tiun (u<inK the F<>rlune 
SO.I) <>f l'OLO[>.Irdble finn< wilh an.-1 

witl-'ul fnrntal "'""""" al!ocation. 
Afto•r ... n. f<>r evt'IY c~arnt>k of a 'J><"'-' 

·' " 
,., 

15 ' 

'' ' • 1 1 

" • 

tocubr sue<e<S that ha< ;temme<l 

from managerial intuition and 
creathity, there i.s the coun\er­
namp\e of a !inn IOundering for Lack 
uf formal planning. By dedudn~ a 
~nperior apprmtt;h from <:1lmpanies 

..,\ected IOrtheir vi<ion's pru~ed <u<>­

"""· the con<ultant's appraioal ig­
no,.,sother e•amples whe,-, th~ >ame 
apprmch "'emed in~cnious but 
faile<l. 

Nt" lor tlllalivity 

Furmal plannin¡; doc; cau,c .,,_ 
ceS>ÍYe de!ay, caulion, :rn<l m.«·hho­
tiom al many c<nnpanin. B;,¡ so t!u 

coml""ting d'i""' of thc futu,.,_ In 
t],.. 191>0;, AmeriC."n hu"""" n,.,,.J, 
lo <Ir<. 'SS u nfettet etl <'«'4\h-it) in ,¡,,,_ 
tegic pi""' alnng with thc•ir impl<•· 
mentation via lnoditiunal prcx·epl>'. 

l'!:nming cone<•pt< and ¡,_,¡, r.·ac·l o 

' ~ •. 
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/ 
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-/ 
.~.·:..- • 
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1 -----------: ' ···"¡ 1 
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promiHen<'<', fk fnnn ,;""· ~nd. 
sum~tim~' "'•PI"'ar in sl•~htl) .:J. 
ten-d !Orm•- In the 1961}., the most 
popular strai<:J,I~ planninp; tnol ... .,;. 
timc-adjusted return on mveslmen\ 

(RO!). 
At that 11m<", the la¡> c•N.utiv,•s of · 

such c<mgk•mcrates "' Am~ric:an 

Standard, ~'""· and Litlon l11du'"" 
tncs IDIK"enlratcd on mcr¡¡;ero and 
inlc'rnal Ananci.&l control<. Control 
.,_,., npemlion.U Jcll•iliP' w,.]d't tn 

,¡,.;,;,., "'"""""''-
Tiw hi~her tiO<• 1\()! '" firm< :te-­

qmrctl .lt a¡.,.... prk••/,·,ominh" ratiu, 

tl1c hi¡:lwr '""' tb.- ,•amin¡:• ¡~·r 
sb .• w ufthe p.ucnt e<mop,uo; . A rioc it1 

thc pnc~ nf i'.< <11"-1 ""'"\!; ful\'"' ,-d. 
Sl<><·k P"'-"·' <>f lndll)' coonglmneralt·s 
zoomccl. 111'\ i\ cull.<p>C< •t tb,• o¡>cr.<t • 
ing divlsinns """g!lt \\"al\ Strert and 

top •nan.a¡:e<> b;· >utprhl". Th,. rusy 
not.ignals haJ ¡,..,.n ,,;,lc,¡¡\ing. lk· 

~P~IL 1!!111 O 

• : 1' • 
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~;,,,~n1·• ,.,,;,.r ,.,.,..,ti,.,, n:-ro!('>i,.,..j 

th~t thd• ¡,..,h.,.mt•ut in '~'''' ~linn< 
"'" ,..,..,¡¡,.J 

JaOI """" th~ U<'Cd iU. ~ tool 
sumll>•ri,iul'\ «>~nph•• wooh-~ic w!a-

unler of pmf,t,ohility. ! lo"''<'"'', llli> 

dktum f-""" m.otuw or ,ol<"'kh• 
pnxluNs. In !lw RO! t'<j<t.Jiior., 1),. 

uurocl;l!<>< i> l.i¡:h )•~-~""' ~m•lm• 
~~ ... )"'S )."t'll lwiK'<l !U\OJ> t·flki<·Uq , 

, 
j 

"Formal ptanning rcpcls many action-oriented e](eeulives. 

In fact, somo executlves are apf 10 pervert plannlng 

toolsand ael!vitifl!S by er:ploilíng them to justify, 

alter the facf, how and why a dec/sion was matl'e." 

----~·~-~~--=· 
tionship• ''"""K tk "f'er~ting unJt< 
and tht· <>)'<'r~ting ,:-nvirol<mcnl be­
"'"'~ mo~l ~··idcnt, pmtfOl:n analr-•h 
~-<ji:<'.l. ROl'• peru(v.,d ln­
.,d~<¡u•dl'i WCT<• n>>po>n;i)>l<• fur W\'­
(nj¡ !\ ~ hw~ ;o".ll W puct~,¡~, a>l"l)'<h 

101 m,m)' '"'"!'·'""'' oluri¡¡g tlo~ J !iW.. 
N<"" <lllrlng ¡)¡<• J [¡!,¡¡.,, 1(0 l ¡, ma~ing 
• m~Jn r crouw l ...,.o, , 

A~~'~ •1 (""' "'·'i"' ;oml·,bl! v..li<l 
.,.~""" Jí.Jf t!w h>ilial '"'"P•<' nf RO! 

\.>y !'<>i'l'nl~• an•lrsi' ''""'IJ ~nahk-"' 
to urn:L,,..,,~,,¡ hll!h f'<Jo)! J,..uer a<~<\ 
~),,,k! al><> prn•lil<· ~" m•i~'T>I inlo 
h"" rhe ... ,.¡,.,_¡ <l~t.-¡:ie #¡lpruo.<-h~• 
,I>I'>Uiol flrt' d<Jrin~ tlw ,,,.,,;,g ,¡.,. 
~a.. 

On~ rornplainl ~boul II.Ol <<>n· 
N'rno..l tlw tlif!lt'1ola· mo•t ~~~ 
h.-~ und<·r>landin¡: an¡• tlme­

odju,t<>J lntmir¡ot. n ... fu•r~ul..> ~·~ 
nol illluitht•l¡• ub•i<>la. ~nd di<pul<'• 

"""' <li'-"'>>m\<'d , •• ,¡, JI~ ''"'"" 
pw•cnl >::olu<' '" ntl,..,- •·aro•!.!.·• Qn)\' 

,,~;"-"'''" '"" .. ,.,r"''"". 
-~ .,.,,~¡ "'"'1~-,;," ;, th.•t ·no¡ 

rc•\\ll• .,. ,.,¡,¡. .• ,Jiu¡(. l1w tl"">l)' <>f 
<"JlÍI,I) lHHI~<'lt.\1: lu>\1\1 l)oal '"'1"~ 
r.JJ•· <h-hi~on ,,.,\, . ., ,J,.,.,~¡ ~n,,.. .. ,., 
f,,.,¡, lo .,,.,,,.,.._¡;.,g P'"l~"al, in 

~«<! mork<"ting '""' h%dr "" ac­
cunwlaied Ol,.\!)rrn•r l~roll)'. Al><•. 
tM denomin~tur ¡, !nw ¡,.,~"""' ""''' 
ll~ed faciblies ~-,-~ l>c.•t·n dt•¡l<t'· 
dat~d. ÍJII'Ci11ori<"\ ,,.,,¡ Wl't'l\',o)>)o•, 
are rf'latively !t,-w ),·e,""~ ¡),_. ll<<..J. 

"'-"• are mahm• or <kdinin~. 
. Acho~!ly, long-ran)l<' ¡;r.,,..-!h 

pri"l""-~' fur ¡¡.,.,,. ''1""' tof !" '"h" '' 
are a¡l( 1<> ¡,., ¡m"r. Th<' c>~m¡WI)' 

imteod .<hmo!d 1,., '"I'POrting n~ 
plu-cnwn\ co>lro~'- Url<>r1«M"'i)', 

""" prmluch ;,.,__.,, l<>!\o ''"m·n\ ""<! 
""ar-lerm lo<>~>, ¡,.,.,., th;-y \~nd tu 

!><: re¡eded unokr ~n 1\0l prugr~m. 
A lhird prohl~•n \\ilh R<ll "tl>d! 

il t~nd• 1<> ~"'"'-'''•ge d,•<"t'p!Ínn . 
. \lauo:¡;e.-> a{l'" U>u•lh <-onl\d~\\1 .boul 

lll<'ir ""'" p«'irtl' ""d ea¡!<·r to <N' 

tMm ;mplem<·ni~d. Thi< m~~- k.od 
th"m lo e<IÍ<l>•le profiu <"arlia w<l 
hi¡;henhan an ohjectJ• e ¿"al),;, "~'· 
r;lnl•- In mol>'' C"l)IO]J:Inie_,, i>.~pi!.d 
hudgd.ing ¡,,., ,J,~~,.,,-,o~t><\ intn ~ 

¡¡am<' off.._!,_,:. ~•lim•te<. 
F<ourth aod finaUy, ~''"" of J\01 

"-ork~d ..._, !l•h-nclo·rl, ot '"'"],¡ ~««!..• 
ill•co""" ,,,_,l," '" ·'l'l'"''e u I.Lrh•l.• 
of pr<IJH{> lh.>t u•i¡¡lol he ioHlq><·o-d­

~"11} pruht.hl~ IJ\o{ i'"'""'l'"tíh),. 

' 

·-.... ~-. .... ¡· . . ~, . 
\ ... ,. ,._ ... .. '". 

""" ,,,.. '"'"t!wr. Ju ,.¡¡,..,, "''"""­
! o n oj '"' ·1 • ! <" ud In ¡,._. ,., ·,,¡ u,<l' ·o 1 o " o 1 ,¡, 1,. 
llw <;<YJinl ,.¡ ,¡,. l<>t~l ""1~"·''~"' 
•u><IN ,., Híll ¡>rt>¡:rJuo. • _ ~.tt~.\, 

1 
' 

1 • • • }• ' 
,\ h>g<·l "''• "'""' "' ,,¡""'"''''" - • ' 

¡,.,.,,.1 11<'11 du- limo ... Jju,lo·ol HOI 

\\>.\\<')¡~· ""'' ~··no·u<o~l r,,¡,,. ,•,¡j. 

" '· " ' ..... " 1 '"' •. "'¡,, ¡¡],., ' "' ' " ' • ~ . ·" 1 .. ,\1 
'"'"P»I.otiou,. IJ,.),~~., '~ ¡,.,.,1;,¡: 
,.,.,¡.:¡""""'""'' ,.,.,¡ «tll<'r t!Ol-
,,.~ . .,to.,\ ''"l'""'linn> '" tlw lau· 
J<llil), <!n"\\'<HJt•>lll«• ,.,.,.,¡ fnr a11 ;ul-
,(,!j,.,,_,) <n.,.o.o¡;o•ri.._] ,,,.,!_ A lmlhul 

'""''''\)(, pi<me,·ro·d hy th,· lla..t"" • ·~)' 
Con>oltln~ CmL!p, '''""ed lihly'¡~- • ·' '' 
fnlfill 11\.._t n~ed. Tll<•rdort\ du<in¡¡ 
thr 197(}.., !ILH<Wfl>\" <:-<HMpOtiÍ~> 

n,J,.J l<' ~olo¡>l \)u· l<'ciH!i<¡ue t>f 
¡>m\!;,¡,, '"""·'~nwnl. 

': . ¡· 

JC~_\<•rJii.J);·, )\\\f!\p)j¡¡ ltL,W.lj(<"· 

"'''"' •nwh '., ''""''' l.,..,r; ;.,~ rro><l· 
n('l; "' PiiiO•r <Hd\> ... ~,,.liJJ¡¡ In mar· 

f,· 1 !i''"" tlo ,ot!<l u·l.oill<' uoaol.o.·\ •l••n•. ' f• 
11..· rt">LJ)I, <11" lloi> an.oh·,i< ·'l'l"""' itt a 

·!, e 1,,¡,¡,. "' '"·''""· 
/JJ f'i!!•«•" 1, \lw ;,.,¡ ""')' • ¡:nm·ll> 

, .. ~,. ""!'·"·'''"' ¡).,. "1'1''" jbig),. 
¡.:-111" ilo) f«nl\ l\1<· ho <'t (!<no ·R'H" lhl 
,..¡¡,, ln a ,¡¡,l'f,i/i,•rl '""'J""')· lho• 
¡¡,. idil\¡i ¡.,.,. ¡, \\ .. · '""'"!"'"-''., J,.,;..._-d 
~""'"¡), r~l<', l'ro~l11t" p\>>lto"<l '" aJ> 

"!'!""' ~-dl lo~w al.on• ~H'Fd~" m~r· · 
~.-~ J!n><<1h. ond •iC-\- wn•. n,,. 
f_.nhN (,-ft ~ pr<><I<J(:l •!'1"'•1~'> in 11><· 
ll>.>ln•, tlo<· moro• don>b~n\ ih m.trlo•l 
,¡,_.,~ ;, il> pmp<>rtimo !<> U> do"''' 
'""'l~"lll<>r. l'r-<~1!!<~~ ¡>Mh"d no !lw 
ri¡:_lot ,¡,¡,.¡,.,,~a].,.,.,.,,.,.¡,,, <~•>e 
tlo.ou rh ¡,.,¡.,¡~ ·, ¡,._,.¡,.,_ , . 

H' >t>ll' ¡><"""'""'! "' "l''"'·'lin~ 
, . .,~ "'"'"' •1\•1¡.:-« '"·0<» ¡onuJ.,, 1• W 

·'1'1''"1" ;.,h· ,.a .. ,.,¡ ;,,_,!,.. uf'"·" ~H 
):""'!lo .ot><l 1 ~o.uh·\ ,\.,or1 · o·,,, 1 "' f.oirl) 
¡>C<'I'Í"'· ll<o\Lo'\\'t, ,¡,,,, ·"111\0' 
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Figure 1 

GROI'HH-5HARE PORTFOLIO 

(BOSTON CONSULTING GROUP) 

--· 

STAII.S QUEHION MARKS 

'" 
Ver 1 prolltable Unprolitnblfj 
Net cash outflow Net C'!Sh Oul!IOVI 

w ManogO<l by "risklakers" 

" Managed ~y < it suop<>rted aggressively • ''roskt~kers'' to attain star slalu~ 
X lnvest for lulure Or "underta~ers" for g dives bnen 1 

• o 
• "" w 
J 
< • 
" 

cows . DOGS 

~ Prolitable Unprolllabla 
Hlgh net cash lnflow Modest cash IICN 

. MJnaged by Managed by 
"caretakers" "~ndertal<ers'' 

for diveslment 
Support to maintain 

~a 
share 

'·' '·' LO O.ó 0.25 
(lo, ><~lo) 

0WN MAP.KET SHARE 

LARGEST COMPET ITOR'S SHARE 

e>eruth·~• generally know how fast 
their tndu•try is growing and "hat 
th.o-lr produet'. standing ;,, apprm:­
nutio"' u<Uall)· ,,m.,._ 

Por1f<rlin "'·"'agemcnt doe> 'no\ 
""''~ th~ ILtw. tlr,,¡ mar ROl a< o 
¡•l~n<>i"¡: t. .. l ·¡1.., motlcl (; '""PI•• 
.,,.¡ <"~•·•rly """""'ri"'' h11¡x>rt"nt 
<lt;ll'"l-:ic rd.,tio>mh;¡,.. A Hmt• p•·•­

'l"'"'''''" can l•· addcd b)· pl<>lllll¡>; 
•njt'<-1< \lt'r!tltli.,.•lly nn thc ,.,. . .,~ Or 
crl.tid <·hart,. In addition, the rc-

oult• nf portfol;o andiY"' "'" 

gnn.mdc.l in Op<"rating logic. ThP 
m~thod integrales such ky 13.ctor> ~s 
dt.mond, comp<" iti<e position, mar· 
ket "ratq¡y, n .•r-term cosh Ho"> 
aml=rml-h~"' prufit•l>iht), inter­
n..tl <><~•ni?<ttinn and ~•~cuti\'~ 3.<· 
•igumc•nts, and "''-'r.tll cor¡>>rd!~ 

-''"""""'""-
Thir.l, input; =· ·.,¡ ojt•dive tbl.t or 

Cdsily <erifiabk· "''"""'"'· and n·­
"'lt' h"'·e ;tantiJrd n>h'o¡n•t•ti<><l,, 

That ;,, !he thcury olp<•>lf<>litJ '"·'>>­
a¡:cm<"nt' de«;ril•·• "h.ot ~w:h t·t'll\ 

• 

fin.onci.tl implk,¡tiom .m· .ond wlwr•• 
pn.,lcnt dt•ci,inn nuker.< <hnuld de· 

plny or dht••! ''"""""'' (<>'<' l'igul<' 
l). E;tim.tk\ nl'fuhor<' tinw-.O<!j.,,tt•d 

1101 mt• .. ;~¡,., omitt .. t! '" "'"d "' 
>OL¡>plcu><·nl\, Fumth, ,,..,¡ mn•t im· 

[lo><\.tut. 1""!1\>lio "'''"·'~"'"''UI c;nn­
lt'IL>pl.oh·' " c:>rpnntlc• \lrttdOH<' 

"h""' '''""l•»><'<>h m•k•· haiJnt·o·•l 
c<Ot\tttb.,li<>>l' <tohj.-d ln Hrllik<­
<"llt-O'i,>-

:-;., "'' ,.,,¡,., ¡¡,¡, 1"'" < "'lc·ap-
lL''"h'.lpl . .,,.,~., ano!" .lr.ll<l"-

Duritl~ th~ \9Tik, '"1" ·"'" ""h 
·""c.,,,- '\]og:,."' antl 'e<p<·ri~ncc 

t·u,., e>' k<,·,¡me !lar! of thc bn¡:uJ~<­

uf bu<ine<S. C.m>ull~nl• .md "'"''"· 
¡¡,.., S<'mill.>" e<j10U>ed porlfoliu 
mana~~mcnt. Bul a• the !~'«k 
d.<wned, cntici<m• of pnrlfolio 
mana~ement-muled for a de­
cadc----l>egan lo IV""'· 

The naw: in portlollo mana• 

llw lcr pmhlcon >Lill ,ffuliu 

~m>n~•·•mml ¡, !~.11 it """' "''«>Id. 
In !lmcriQI\ di>..-nc '"""".noy, "" 
>ingle hmino•" approa<·h hJ' u ni> cr· 
...J ,.a]id,¡_, .. !1150, ""'""&''" l<·nd tu 
p],...., ton mU<;h 13.tth in the •·alu<• uf 

loo\.. E<e<:uti•·e•-not techni<¡uc< 
---<~re ultima!< ly •~•pon<iblt• for 
>lr111P¡;ic plannin,:. 

Tb~ •~'Y poinl> that ron!< •u le lo 
portfolio managcment's strcñ h alw 
di•gui«" hidden """knt•<" For 
example. \he >irr plidt~- uf th• · ,,.,.¡..¡ 
mal~> il adear<'r tool. Bul m.ttt,\~er> 

run lf,.. ri<k of ind»lging in mcr>im· 
plifle,¡l"'"· In u«', a 2 < 2 grio\ i; 
nee<"""''ly inc~t\npldo•. P.ortfuli<> 
""·'l)'i' e•dmk• St><h impntt.mt 
,¡, atq:i<· v.tri,Lhl, ·• a• rh~. 't~lnt:r,,hil· 
; t y '" ; " n "' ;,,. • "'1 ,., .,,,,, "· n .,,,, ,,,. 
ti<>t\\; "K'i.ol, lwhlit•,ol, at~ol <'<"<>lo¡:it·.ll 

pr~"""'" cnnlinLLily nf <Uppl)·; 

APAIC 19" 11 

1 ., 
' 

l¡ 
¡ 



• 

' 

t 
1 

... 

', . ,, 

,,.,.Jo,.,¡.,,_ .... ,¡,¡,_,,.~··-¡, ......... ¡_,,.,.,,, 
,,,..¡ l1l.>r '"""'"· :ooul ,, ¡¡,...,-_ ,1,..,.,,,¡ 
,,.,,, •. ~..,,., ·"'" ,,._,k ... -,"''· y,., 
tlww "'f) r.,n., woll ,¡""'""'"' IIO<· 
'""'"' ~~ .\ounio.·.m hu•itU">• in il1<• 
]981k. 

• 1 •~ otlw r 1 "' > hlc m ;, ti~, 1 ah 1 ""'!!lo 
!loo.· lu¡;ic uf ¡Mortfo>lio ill<"<>r¡ '"'"" 

ill<[><'<.~-:1 bk, il Í< nnt n<-<.<>>san'lr. "-'b 

nnt. •Jicr ..:IL ti!(' '"''""' of hum•n 
e"'"'' i> no! <'>¡J<•<:i.tl 1~- logit-al, and 
empiri<:~l out~O,nco ~unlradkt 
tht'<H<'Iioll prrdiction> "111, cmhar· 

'~"in¡: fret¡u<'ncy. For in<lane~. 
ronlr:IT)' tn purtfolio th<;ory, many 

<1MI>¡>ani<'> r~m.<i" ""'''"><fu) hy ~•­
du•wln¡( .>lar ¡m><ln<·t. al'd <"<>nfining 

th""'"'''"'' h><'""'· flic Pen, l'rnct~r 
& Comhlc, iml Phili]l MoniS'''"'"' 
rcad!ly In mi~.· 

A third problem .:,;th pm1fnlio ., .... 
theor'}' is that its top-<L"o.'ll appr<>a<·h 

\ ~~n <lampen !he etiÍhn;Í:t\ln of 
1 <>j><'mling managers,._alfrt·ling th~ir 

l
. initialh·~ and aruity.·Tt>xa; ]nslm· 
_ menli Ji,ll..-lctim lo this proh!em. Tl's ~ 

ma"-'gero rt"portedly c:ontinu.-d lo 

'• use expúi~nce--<'Urv<> ¡)ric!ng long 

. - aftrr.:ch2IIgml': <ir<:ums~anC<'s had 
~ru1¡¡l,red:il ;,..pplic.:thle. ·n,~y l.ept" 

V ,,...d.,dii!!Cpnces·on '"'"'""'durtors 
-during p~ri<KI• cf. "'Jláclty shortage>, 

lhcreb¡ dq>ril ing lht rompan¡· nf 
milliun• ,,¡- dnlla.-. of prufih. 

• l.a•llr. •·•en if pmtfolin man~~e-
,- mt•nl ,..,.¡,,.,¡ ~• inlt•mled. il wnnld 

~,;,],. tl<·d'i"n makN< In eh~"'" nnl\' 
.o~mnng ~··ail.<hlt• optinn>-lht• oncs 

on tlw )(ntl. 11""· Swi" "">Ido emn­
¡i.lni•·• mi•"-•J d~t• iinoaJ < nf Ti m~x .. 
"hich ~~ lir>l app,.~lo·d 1<> different 
markct ;egmcnts via new do~nnel• 
.,,.] much lower priee•. ·Timcx, in 

tutn. tni•>t:d tht> inmads made by 
rligital "a!<-J,,, 

l'urtfnlio maMgem<>nl by itoelf ;, 
1 .. ., apptopriate in th<> ·1980s than 11 

'" ~• <lunng !hio last decade The bot-

• ·tt IMNAGn.f:Ñl-;_E'¡,-EW 
~-. ~ ........... ~--" ~ 

• 

. ~-- .. 
lb 

''"" ¡,,.,.¡,_, ¡.,., n,.,. n ... k.·1 ..,,¡,., ¡,., 
ni '''"l'no.olo· '""'''"· ,,,.,¡ 11,.. ¡¡.,,.. 

'!'·"' ni '"''·"""''"''"! lo." •lllttOik. 

11'1 .. -.. '"'"''"'''"' ,,_,¡," ,,. 
',,,¡,¡.,,,.,¡,,,,.." '".,,.u"''"" 
,,,.. '""'1"''""""" ..... 1 ... 1.,,.,,.,.' 

~------· ------·---
figur& 2 

Prohlab tllly vs Cotupctlli•e Ad~anlagl 

High -·---------

"' 

Cowl_-c----,-------------------------------------~,J 
De!iclent High 

Indo. ol advanlage 

. Figu~ 3 
Prorrlabllit~ ~~ E.rternal Rlska 

High r--------------------------::>1 

) ' 

' .• , ' 
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Low E>ccssiye 
lnrie• ol ,;,¡, -----------~• 



-depo•ol<] l~r~l·· '''' '1"·"1<'~' 
tio~"'~i~l ·~·ull< (ROil. tht• tll't.mt 
¡oroJ>peN of >lars mm!) ield tocnrn•n• 
' . ~.llitie>. ~lor.,.,wr, portlo!ia m.>n-

.;o:.-m~nt d,,.,, not <:m~r man) ""-ion 
:..!o.ll 4,-e part;cularly import.<nt in lo­
.;,.,.·, busine .. emimnmcnt. 

' ' The anSIII'~r: e1180ll'ed mcd111 

Does this me~n that purtfulin 
maoug.,...ent is 110 lon~er applical>le? 

So. lt i> a hclpft•) _tool wl\t'n med "' 
ro<><.;:rt .. -,rh uth<'r·,_ ,f"or e•arnple, 
m:ui-:ii;ement t'Orl>ult~nts llaye.J;¡¡]] 
l!>Co>fPoro•tcd use ·u ._, a point of de­
~rt¿Te for stmtegic ¡>]anning. In eun­

tr~>t;;i ~kK;n>e)" & Cotnpany <'elc· 
<!Jic,·portfiolia anal~•i• lo th~ end nf 

1 ~ - -
tloe >!ratPgic planning prnce"-' . 

'

' Hayes/Hill attempts to-imprO>e 1 ,._. 
the fuc.ll predkti<><>\ of purtfolio 

t"'- <o>·-
lh<!<H"' and to introduce the dimen­
•i<-1 ;. ri>l by !)_,frig'íh~ 'm~ilitx! de-

""'· , in Fi~nr<•;1 2.'3."ind•~ 
jThe ha"" \lirn•:,;;¡¡,·;,íin f'igm~ 2 i< 

th., <"mp.tn)'; mde,, flf arl\'antage•­
il> 1mrnpetit¡', . ., sup<monty ·,h-a-vis . .._,,._ . . ' 

od;;,r oornP"n>es on an rndu;try. Tluo 
ge~<"rnl mt'a<:or<-' i< deVeli>pCd liy stOff 

• 4 D 
:rn..lpts or outoide mmult.>nt< wloo 
stndr <tJ<·h facturs a.s cntry ha~ien;, 
prohu<:1 dilláentiation -de,;,.,d,-by 
cmiomers, internal stre;gii,,';';,.ts, 
ri sh7 0:00 iii'irulge me nt eftech vene " . -

Wh.,n requests lOr re50urce allu­
C"41ion, ~'" ..,..¡y...,d -and plotted on 
Figu!"-2.,e.och·appc•an as a cif'l'le 
.,.]~o .. ;..diam.-t•:r.i-• pmp<>rtiom,,] lo «·­
"~' ,¡.::0 .,(\.,k•,, Cirt ],., f.olli"l! hduw 
tlw dt;<l!'•• ,] di' 4j>! In 1~- rcjl!ct."l. 
On ti•~ ~-ft :'i'l" ,oltbt' dmrt art• pn•· 
j<'tts fur -" ¡,;.1, tk• f.ruo tu·l' ~" L.._,.. 
,, .... ;:, f11( ip<"' ~- • Tt,., .. , al t!.. . '"'' '•. ft 
'"""\'"' l¡;gl, 1-f,r..-IMit ,,¡¡,., '"' ,,,_ 
'"" "~kl; -._ .. "'"' .1" -ti t1 "' ~ a,J.-~n ~~~· ~~ 
ti~··· '<>!><:..!. !.'"1)' obl firon< '"~kili)! 
h•r ll')' ,"J>j~)J~IIIIIit·;.:._l),'('j,¡,,, 

. ' . .. ·-.,._ " "'-' .,.,. .. -= ~ -

" 

--~-~ 

fl;urt 4 
CompJny Grnwlb YS Marke\ Growth 

Hlgh ,~.-~-

.' 

CowY-~~~~~~~-

Cow 

make" gi<·c prdúellt·•• !<o pr<>jt·t ts in 
t!w upp~r right comer. Pr.•ft•rrt•d 
pmpo5ah aru_then >llbjet·t•:d to risk 
analpi•. 

E•en though a '""'P'"'Y lnll)' [,., 

well•ituate<l lo und~rt.>kc rutcnti.l)l¡· 

profitable pruj,.,t•. thc.c '~"'"'"' 
md)' harhor <nore e•terlldl ,;,\; than 
d.-ci<ion makPr. aru "-illln¡: tu tnlt•r­
"'"· Tiocre~>n:, ill Fi¡:""' ~- ,.,tf, 

't'~'"'""" "' <<>],,tilo!)' nf ol~"'"'"l. 
<lon¡:t•r< tu l~o•alth .mol '"f.•t¡. inh•r· 
rupHnn• ;., <upplr. ~.1.,. prnhl··•"'· 
1'-'Ch•>nlu¡:k-dl .,¡,,¡, . .(,.,,,.,., dnd "' 

fn,th, 4rt' mmhitot·<l int<1 d ri1k ,..,¡, ''· 
Det·Í•Í«II on.ol,•r. J<i"' pr..f, . ., • .,,,. t<> 
pru[>U5..1h in tlu• np¡wr ¡,.ft t"<>rll•·r. 
Prupu<al1 al•>H• 1111• d;J¡:<>n;,l< "" 

High 

Figure' 2 .md 3 mo•'e to a fin.rJ di,pby 

'"' Fognr<• ~ 
nw fino! d!drt quantifie> how 

much dwuld ¡,.. in,e<tctl in eaclo of 
the cuntendin¡: project<. On Figure 
·1, a dia~oni!l al igm rnn ¡¡rov. th ratesc 
(1) thc cumpany's production and 
mdrleting c-dpa<:<l) dnd (21 market (or 
dt•maml) ~""1lo. nn~ rdng~ of rdt .... 
1\ ·'1'1""l'ri.oh· r.,. ¡¡,,. mon¡Mn~· dnd 
ilKI .. ,tl'). it '"''ltl Íll(;¡,~¡,. "''~dtil<' 

,.,,,.,_¡c.,.. 1"'"1"'"'' "'"·'11) "'~"'"' 
"" t].,. db¡:o .. ~ol in ti K· !""''' 1.-ft ,.~-­
tinll ,,f l'u.:n"' ~: •tdr' an.•l<>c."lt~l nn 

ll~o• ri~lot. D•·¡K'lU!iut: "" whdlwr 

"'·"'·'>:'"""'"'·~~k; tu ¡:.lin, lu>ld. Ur 

ro•li "' 1" i•!o m.>r~d ,1urc, ''·", dJ>jK':<r 
"''1"~ ti• el y al m e. on, or bdow thi• 

"""'l , .. , " 

1 

1 

1 

1 



,l;~¡.:<>u.tL [f an•· 'I'""'H"""'~r\., >tor· 
"' ,.d thP prior anal)""'· th~y ,¡,,,.[rl 
appt·ar far abo'" the <li~gou.tl line. 
Thc pluh <how h<m· mt>t·h rml '"·'P•"'· 
ity Í>nt>tedcd. n,;, is tlt<•n lmrl<lated 
into dt>lb ... 

TltP lmt \ICp itwulws <"Ontp,uiu¡: 
thc rt"t"Olnnwmhtions <nggt•>l<•d Ly 
Fi~ure ·1 "tth availal.tlc iutemal and 
c>l<•m.J fuuds. Typit-all), tb~ \llm nf 
re<tur<l< for en'<'t•ds thc mnnn ovail­
ahlr for invc<lmt•nt. Wh~h pr<>jrcl< 
dK>11Id takr priori!}·? And "·hi<·h 
>htould k rdq;«IPdí' \\1,i)~ an ROl 
"''P""'"h would dici<~IP apptH1iunin¡: 
the tot.>l cash in urdcr of pr<>Atah,lity, 
portfolio mana¡:emrnl >UI(¡:e>U 
merely maintainin¡: the eows, ~,.[in· 
vc<ling hea,·ilr in th<" •lar prt>ducl5 
(induding potential •tars still 11nd~r 
developmcnt). Any residue could be 
ohanneled k> que•tionmarh (<H' 
Fi¡¡ure 4). The pn>>peet• of dog< arn 
analrz<'rl separatelr. PrPmmablr. 
th~ company will divest, harvr5t, or 
simplr L"Onhnuc thc r!ogs, ronAnin¡¡; 
their support lo c><cnt!ak 

Thís method m·ermrnes thrce of 
the fnnr major ohj~dinn< tn tl•r •nlP 
"'" nf th~ purtfolio mal rh. Fir>t, th~ 
P""-t·rlure is nnt <imph>IK". Art}" rrl<·· 
v~nl factor that !lte pmtfol1o llt~tm 
omits ~an lx· inmrpnrat~d int<> tlw 
in<le>. nf ad\",nl•l(~ '" inrle> of ,;,l. 
s~c-ond, tht• prc>c~dur<' •uh.titul<•• 
c•plk-it ROl '"timates fur the argu. 
~hk ~"·.U pn·dictiom that <l~m from 
portfr>lio <:af<>¡:orintM>n. 

Third, the pi"O<...,dure t-onihincs 
t"('Yl!rali:u...J. and d~c..,ntr.oli>.ed ap­
pmarh.,.. lt hegins "ith portfolio 
analr•i< (at hc..dquarters), suh~t• 
PI,¡:;L\e proj<•Cis to ROl est1m•tes 1<>­
~ether with ~d,·anlage and ,;,~ 

plaeem~nts (•1 the firm'• busine>S 
nml<). and ench with aii'><'Jiions ac• 

«>nlin~ lo < orpnrale <trale~y (hack al 

u WNA.GEMENT AEVIEW 

2u 

1 " '·" l. t "·" 1<. "1. "llt ; ' .tlh 'ltl .• ,.... ' ' . " 
ll:<li"'' ,.],..-¡,,, 111 ....... l .. bh·, "llh 
iiiii''(IIH"Il( jK>II'Il!Í.tl. 0!1 l"l"ll\l.ll.,,., 
thcir an.oly<i< .,,.,.,,.¡;,.~ tu ,.],•l.lnl 

"t"'r.ttin~ f.tt lllr>, '" .,¡ "·lll"tli"'' tht' 

r,,,¡ oh·i•ion "" """'""" alh·.llinn. 
tf n11oly,c< [,., Fi!l""'' 2 ami 3 ·'"' 
«mdnt\"1 ,d.,•:od ol F1gon· 1, """''· 
no! io" nf cami,J.oto·, is ,¡,, l<•gat~<l al, o. 

Tlte rentiOP ol managers 

~lauag<'m~nt mm! w~•gh the"' 
lx.·n~fit, a~in>l thc reaclinm uf tht­
n~c·nti'~• l'lll<''fllcd with Ulukntl· 
ill¡t pm)l'<:t•. s._,,~. wo•k<>m•' partid· 
potion and prt'<.·hion, hut olh~" Bnd 

thc plethor:o of anal~·"" ""ti chart, 
too burdemnme. Form;,l planning 
repelo man)" act;on-orient...J e•ecu· 
th·e<. In fact, •ome e>e("Uth·es are apt 
to P'"'"ert plannin¡; tuol< and at­

rhitic• by c•pl01ting them lo juslú;•, 
after thc fart, ho" and why a deci>ion 
wa< madc. 

Th!. dangt•r f<l<es a dilc·mma !t " 
im¡~Jrtanl to retmd and 1nom1or th~ 
·""""Piiom ami «mclu<iono from 
whieh !1"' iudin•' ami olht"r d~ter­
miualll\ of dtart pll>ilinn '"''P dt•· 
rin-ol. l1 thi' ;, nnt Jont•. ¡¡,,. eom­

t wn )' may t "" 11 "' t 1 ,., ""'"~' \1 i t hou 1 
, q>tl.ttl n¡: f o r ' · 1 11 i '"" nwn t al t ha" ¡!n . 
Alw. th<• •II·~·.IIJOu oy-tetn t<oolJ fdll 
"~"'" ,r r .• l ,.. d,,,,. "' pnhl i,.,,¡ ,,,.,¡,¡. 
<.'mt~n> End thetr WJ_,. inln tlu• dt•c·i­
oion <-nlcria 

R.aliu;c:ally, ho•H'l"Pr. few man· 
ageno ha'" thP time or palien<:<' lo 
re•·ie" form~r input< aud a"e" them 
"''"''~ively for acml)"· Thi; "'Orl 
is uou.>.ll!• deleg•ted lo a staff gr<>up 
"hme vcry· pre..-n<." alfects !he """rk 
di mate and plarming methods SomP 
~><'Culi'~' •«· 100re comfort.blc"ith 
d~c·i<iun. tl1at art> logically justifi­
•hlr n.an with nptium r~pre,entln~ 

,, ....... .,. .. . 
~ 1!•'• • 

·~··""~'' '"""'' ¡,., ,¡,.,¡,,¡,t.'"'"' 
.~ ... '"'" lll.<li•'" " '""'"'¡. ,¡ ,,,¡ ""1 
,.,,,¡_,¡,¡, . 't1li< ¡, ¡),.• "'·"'"' lll.lt , ..... 
,.,[t_,.,¡, \lo·)<,,.,.,,./>.("""'!'·'"' """ 
t""t¡;,);n ,,,,,]).,¡, oml) di 11.,. •·nd nf 

lll<"ir pJ.,.tnin).\ l'"" ,.,, ·" " ,., '' t .. hora. 
ti11• lonl. 

The oper3tlng envlronment 

\{( JI , pnrt fnl io '" ,;tly "' . '" " 1 o 1 ht• r 
•lr.oh-¡.:<c plammt~ lt•>l> t·oulinul' tu 
ltdp m.lll\" <'><"<lliÍ\·<'> tn,oko• lh~ir 

<"oHnp.mit•• """'"""lnl. hu! ~'"" 
•tudi<·< do not !<'nlly P""'" '" <[¡,. 

!'"""'' tho· tonl' <'noluriu¡: ,.n;,.,~·. 
Ct·rt•inl¡, 1he ,., ¡,¡,.,..,. l"r •r·ek· 

in~ ,¡,¡f,..,.m pbnnio¡: •l't"""·lu·';, 
mn1pcltin~. Fru1n a pn•iliun ni" mlur. 
national :m•t•nunt·ltcC tlurin~ the 
\R'\0>, .-l.mt•riean indu,try· lt." fallpn 

hehind in '""")" fnrei¡:n ~t>d """~ 
d<>m~<tic m•rkeh. 1u wh.tt ntcnt 
h•w formal ,.,;lht"\' of •lr.•tr·git 
planning 1nruo·n<.•·d tlti, ,1,.,.[¡,,;¡ h i• 

impm.ihle tn ;u\Swer thi' '!'"'<tinn. 
Com¡•anir\ lr.•p¡wtl in a rnlric· 

(Í\ p anJ lllgh ])" \"lllll¡><'IÍIÍ\ t' t'n\"IWO• • 
m~nt, pn•h.thly )"""'" ],.,. m•o·J for 
"'l'J.¡,¡¡,.,tt<-o: pl.uulil<g lt·<lllliqut•• 
t lun r,.,. "'' .,;1 ¡, it) lu ,.,.,,.,.¡.:;,,~ 1 ,.,.¡,. 
llnlll¡_:l· . .\o"u.md, ,.,,.¡1, glll.tlinll. 1\ul 

¡,,.,. c·.m ~~·-flun¡.: '""'t'"'"'"' ,.;¡¡, 
ti"'" ~uul • of t•mplo ') ,.,., .n .,¡ 1' ·"' '·tt·· 
"'"" Íll lnlliou' ol .!olla" ,.,,.1.,•" 
'""'l"tlt·n,,~l ,¡,.,.,.,..,.,,1,,1;.,,, ¡.,,. 
mal HOI aualpe,, a!ld outim.u:inali'<' 
,Himim" r lhon? 

P~rl,aps \OfliC t"lllJ~"lOÍ<'\ tlo,,¡ 
sh:ort" a hrilli:ont hi•tul"}-illdmlill¡: 
>Oint· of ,l.m~ric-~·, l•t).\<"'1 tn;ouu[l~· 

turi11g and m<·r<ch;u,.\hiu¡: nrpni· 
7-ll<cns-h:o<e •i1nply out~"'"" lhe 
ht11nan c-•p..<':tl)" fitr ••udmi n¡;h- o•H(·,~ 

IJ\e man.og~nt~nl in tht• ]lf<''t'lll e[¡. 
m.ote, 11ith <>r 11itlmut ftornta\ pl•!l-
nin¡: tnnl< • 
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STRATEGIC .PLANNING: ... 
'"·\···- .. _ .. _.,. 1 ' .·. ' ,. • 

• 
' lAPPING. THE · 

ENGII\~EER'S 1-{i\!OW-HOW 

" 

• 
Nol satisficd with tradilional plarming techniques, a 

growing number ol com¡::anics ilre turning-to L' 

strategic planning. This ncw approach rcl.ies heavdy· 
on input from the eng1neering function lo allocate thc - ' . company's resources and cr.art its luture growth. 

. 1 

MARK O. ZIMMEAMAN 
S:all E<HOt 

J 
THE incr«a~ingly compl~• 

business en•·¡roriment or th<· 
1970. has forced many indus­
trial firms to r~•tnocture their 
interna] operation;;_ One rBuh 
ha$ bePn -the l'tne!genct' of 
strategic plannmi: whkh brings 
t.ogether ii.¡}ut from all tn3jOr 
OJl"rat:ng Eenions of the Mm­
¡Jany. Becausc o~Uw nature of 
the procel<!l, it relies heavily on 

' " ' '~----'---~------e----'-_:_---'--;--:! 
" 

Eaton's Nonstop 

PlannlnQ_ Process 1 

Ea1on Corp. deponco en olrologoc plonnong le koep O>or 
600 eorporOio booldong blocko (ooltod producl-morkol 
oegmonta, ok•n le Olrolog , o buol nen un llo) o n 1-' ; g ol. E o e h 
bloC"·Ioko .. gmonl """"'"'"'"' own rovonuoo opo•oll;,g 

: ceSio_ inV11$1m~nlt. ond olrologoc-ocloen plono Clo .. ly 
• relolod HgmoniO belcng lod.,ioicno wnich, in lurn, roporl 

10 mo,er gnlup-s "-l•loieno ond grouPO proporo prohl Md 
Sltologoc piOno en o ccnlonuong bOSiO. l.lcnlnly plont "" 
oncorporalo<lln 1 e o rolling Jo roco 01 1 "-1 i o O<;-Oiolllud o oc n 
O..oomber oOihe ytlr-ohood lc,.cOOI(Cr ''"" plan). Bylho 
limot o corporole pioO\ undorgoeo •11 Mol iop-oldo '"''""· 
stro!Ogoc plons ler lloe lub~<~quofl1 yoor In oomo di.ooocno 

oro boing ''"""'"" 

1 
Prod,"l Mi«<r 

' s'""'"""l· 

' r 
¡, 

' 
' ' ' i 
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engtneering e.~pertise to ~'""'"' 
a com pa n y' s o •·e r all co m peti twe 
po$i\ion io.nd utili>e its re­
suun:es more efTectively_ 

More Status, Clollt 
lor !he Engineer 

The importance of the cngi· 
neer become< more evident "" 
eompanie~ key in on individual 
product lines. For example, 
input from the engmeer is es-­
sentia\ to analyze the 5trengths 
and weo~kncs;cs of product• sold 
by a wmpany and its rom:>ct­
iton. [n turn, information 
about products nearingcomplc· 
tion of engineering develop­
ment hu a large bcaring on 
company plans for the futo1re. 
Also, the engineer is tapped in­
creasingly to work alongside­
or lead-corporate contem­
porarJes in mappmg out 
6\tategies enabling the firm to 
maximize the use of resour""" 
across a multitude of objecti> es. 

The strategic plannin¡¡ nro-

t- ''"'loo k at "'"'""loo 
2- S.conO lOO• ot O•Oiot O'·'" 

'- Sot "'"''' rloo 

22 
ce;;; drn"" on many slull< and 
attribut~s pus~es;t•J by th~ typ· 
ical eng1neer. The n~ture of hi; 
wnrk rcquires him t.<> nn~]y;'e 

forec~sts, trae<• ~rends, projed 
tcchnical development;, and 
cmnmit himsclf to ahvrt and · 
long-term programa. These 
qualif.cations pro,·idc a oound 
b¡¡•is for pnrtidpation in the 
atrat~gic p IHnn ing prucc>s, par­
ticularly wday as nrms ~ee 
more clearly the inadequacies 
of tradifoonal business foreca.t­
ing ond linanctal plannin¡:. 

The strategic plannin¡: pro­
rPs.• exposes the ~ngineer (ami 
othcrs) toa \"ariety of sophisti­
cated analytical tools and in· 
volve• h im in many farets of the 
business. Thc tnvalunble upe­
rience gained in •trategic plan­
nin¡¡ grently enhances his p<>­
tentinl for movins up the corpo· 
rnte ladder. !n f"ct, sorne of the 
nati01,:S enginecrs a lready h~ t·e 
usccl tlw n"signments to propcl 
themsnlvt•s into tnp spob 
within their companit•S-

' ... , 

•- Suooo<t «"'""'"' '"' o•o•·• plon 
'-- """'"" ""'"'"'''"""""plan> •o ~colO'"'"""""" 
O - Re,.ow Q•OuO "'''"'1•< o<ao ~•00 ""'"'''" '""'""" ''' 
1- Goouo ""'"w' wo1h "'"'"'"" '"'"'"''"' 
•- E"''"''"' oomm""" ''"'w ot 00100,.., plon 
'- ... "1-Q''"'"' '""''""""" ,,,,,.,"' '"'"""'" ""' 

10- Bo•"' or """'"'" , .... w ot '"'"""" "''" , , - "''"''"'"'' .......... ,.,~~ •. ,.,.,., .. ,. '""" 

Kecping Business 
Unils on Target 

Strateg« planning ,,..,,.¡,¡,," 
the di~cipline ~ni methudulo~y 
to .nake .1 sophisticated a•~•'••· 
ment of ~ comp~ny's capabili­
ties relative to those of its com­
petitwn. lt helps the company to 

develop plans thnt enable it to 
otrcngthen it,; p<.>>iti<tn in prom· 
isin¡; marke\3_ Equally impor· 
tant. otrntegic phnning m.ty bor 
uoetl to identify th.- nc·~d tu 
ab.1ndon market~ in which the 
potential do<'-'< not justify """' 
tinued efTort. 

A critico! fina tbk in imple­
menting str~tegic p lanni ng i~ lo 
break down ~ company into 
meoournble buoine<s unit• thnt 
ha1•e independent and unique 
markets. Thcs~ units, called 
product-market segmenta or 
strntegic hu~il'.ess u ni ts (SR U si, 
are the ba<ÍC entiti•'" fnr wh ich a 
,ocompn~J dcv~lop" a huHines~ 
re,·iew, strategic plan, nnd 
uperating plan. 

A brcakclown by pro..! u eL lin~s 
is esscntml when a rompany ut­
temp~e to determine why it is 
strong in sorne market" and 
we~k in othc,-,¡, Prodnct seg­
mentatiun also help• to annl}"te 
why a competitor's product 
dominatcs the market or is pro· 
duced at lawer cost. Beyond 
thesc considerations, an SBU i; 
eralu~ted in 1he c<mtext of com· 
pany objectives in order to 
reconcile the ur.it'.< role in th•• 
overall framcwork of a C<ttnpa· 
ny's long-term goal; 3nJ "hjcc­
tives_ 

Thc stmtq(lC ~lanning pro· 
cess forcus a ('Oill~:Jny to a• kit· 
self tough quP;tiuns .,,.¡, u . .: 
Whe!'c' ar~ v.<• to<lay? Wlt:d are 

the compuny'• n'"""'"''-<, mar· 
kd pooiliun, an<l plano for 
g-rowth? Whal do wc wunt to ¡,,. 
tom•tri-ow? Who•. actiono are 
needed to make us more <'011!• 
peutivt• in 'ncciftc marklll~? 
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Huw do we g~t 10 l\-herc we 11 ant 
to be in six munth.•, ¡;, . ., ycars, 
<JT c~en by th~ }'<>ar 2000? 

The precise answe,., to these 
queHi<m• dep~nd on an as•css­
ment of u in,. m~jor ~trntq;ic in­
flut•n;es on hu~in~'S opcratinn. 
Tlw>e inl1u~nces cnn•i•t nf in­
v<•stment intensity, pmdueLiv­
ity, markl't pnoition, ¡;nmth of 
mnrket ""n·ed, quality of prod­
uct andlor service, "'""' aüon 
dif~ercntial, •ertical \nt•gra­
tion, cost-pu•h factun¡, and cur· 
rent leve\ of otrategy elforts. 

Strategic planning thua 
entai!s many dimcnsions which 
set it apart from ronvcntional 
planning activities. For exam­
ple, traditional forecasts and 
plans produce growth plons 
r'o5ely keyed to increases in 

>pulalion or of the Gross Na­
. •onal Product. But these 
·macro" rneasures no longcr ac­
<urately reflect, nor ran !bey be 
used lo de,·elo¡; eff<'Cti,·e plans 
ofaction for. an "''er-cbanging 
rnarketplace. 

Consequently, strategic 
planning entails far mo.-., than 
extrapolation of historical 
trérldS~-Throuih strategic plan­
niñg, a comparo}' can analyze 
arÍd Haluate !he total 
en\·ironrnen\ >n "hirh it 
operates;-today ~nd in the fu­
ture. Tltii·p;:;;;,'ess indudcs an 
assessrnent of externa] busine~s 
facto,., ini.d interna! operating 
strengtha and -.·eaknesses-in 
m3rketing strate¡¡y, pric1ng, 
design, quaHty. manufacturin~t; 
capac¡ty, and effieiency as we!l' 
as ~ustom.:-r and suppber rela­
tiunships. 

The' proce"" ~]so ~ntails a 
rarerul analy•lS ol market 
¡,h al-~ and an '"-al uation of com­
petitor streÍlgths and weak· 
nesses. This ar.alysis nutlincs 
a pi-oducú expected hfe cyclc, 
capital expendJture trends, 
t~chnologiml trends, C<·onornic 
n•nditicms, ava>bbility ofrnan· 
¡ww~r.-and e,·~n social and po-

lt!i<·;tl !'"'"~'"''" 
On~ <•>.pert in .<tmtP¡:i<' plall­

n'ong simpl'oftL·~ tlu• !'""'''~ hy 
di;tinguishin¡¡ L>ct"<'cn th~ 
"pu 11" of P\l<•rnu 1 foox·<·> "nd t h<• 
"¡ou.,h" c¡f iutcrnal ,,.¡jnn.•. Tlw 
pul! •idt• n·prc•<•nts ,,,.¡,]. 
politicnl. ¡¡ncl <'<'<>toumir fn•·tur; 
in thn P>l<•rnnl euvirun"wnt 
"'''' whi,·h a >ompany hn" H<> 
cuntm] Thc )<ll'h si<!Q <·n<"<<rn­
pa.-..,c< intt•ntinn;<] artÍ<>nS that 
can be c!Teet<•d to mnke a curn­
pany wo,·e countcr 10, ur fn>.ter 
than, tbc pul! r .. rtors alonc 

• 

wuu]J "u·um¡•li,h. lh <Ul<!t•o·­
stnn<l:ng ;ond mani¡ndutin¡: 
th<'-'<' n,-,.c. nf d'""l':''• " t'o<ln· 

)"'".1' t·uu pi"'"""'¡¡,,. t.'P" '"'d 
"xt<-nt .,r di l'f.·"'"' ,. tllt'y m a k.-, 
in hu,inc•s• npe!.oliun~. 

Tln· ""1 r.,. "" 1_· , i• , ,.,.,]¡ i ng 
f rum r.t rnl ,.g it• ph" ni<>¡: ,.,,.f.]<•s 
'' '"""]""'Y 1<> lwt 1 ,., "nJ,.r,t" nd 
,¡, !t>lt·t·nnl .<tn<d<!l<' :•nd <·>· 
¡,..,,¡ t•nviHHIInt•nt. 'fhis 
kn><wh·<i¡:~ h~lps th~ wm¡oan~· 
to ~N more pr~<iw ubJPrlÍ''''" 
ami "rhie•·e a unity of<iir<-etion· 
bawd un its sliiL<•rnt•nt <>f mi,_ 

lntugrated Organizatlon 
Structure Aids Planning 
An lnto.Ooclq"'l orgonl:ollonat "'ucluro mo•nLo•n> on ongco~g mwlooo 
bolwtton ong.noer.ng ond Othor buoln.,!lunctocno on eo"'"""'"' oucn ao 
Eaton. GE. GM. oM Lnternot•onat HorvoOL••, rn,, "''""'"'" tocll•totoo tne 
•t•otog•c pi•" ""Q procoss b' constaott, mesnlng. cr ont.-.¡••hng. oll octo .. t<e• 
"''"'" f 11 oi<O ptrm<ls bHng•ng "CO<'rt" tOgolt-er Lo tunchon 00 
"plor ·term OHOiegooo ond ol ohort·torm operOL>ng plons In mony 
CO>e· 1 o ., • .,~g•c buo•n"; ""'' oloo no,e ''"" oeopon.,brt•L•e• to 
'"'"' .... o~·n '""'' ;.nct.onol OP«•OII•os. contormong Lo t~o 
two-bo.,. ""'' t-eoenl '" mal"• monogomont. 
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sion <Jbjectiw,;, list of alt~rna­
til·es for reachmg objectives, 
outline of basic program, d~­
scription of strategic pro¡¡ram•, 
and an e1·aluatiun of program 
,-jability. 

Plugglng lnto 
Sophistlcation 

Growing number,; of com­
panies are e~pected ro follow 
indu;try leader,; in applyin¡¡ 
strategic planning to product-• 
such as aircraft engines. elec­
tric motor;;, engine •·al ves, farm 
tracto!"ll. lift trucks. and truck 
a~les. The acknowl~dgcd 

pionccr of strategic planning, 
General !o:lectric, has ovH 40 
strategic busincso untts that 
range in size fromsmall t" lar~ e 
entities. The prirnary product 
areas of lnt.ernationul Harvc~t­
er are co•ered by about "iK 
SBUa. Anolher mllltinational 
firm. Eaton Corp .. presently 
boasts ovcr 600 produd-rn~rkd 
segmenta (or SBU•I. 

The cngin~ering function be· 
comes much more visibl~ an<l 
infl~~ntia! as it "'-eshc.> with 
o:her business functions in a 
~lrategic bu•ine•• unit, reparts 
lnternational Harveater. The 
rompany re~ently used o rom­
bination of rnatrix !DIInogement 
and stratcgic planning tn coor· 
dinate engineering, manufac­
turing. mnrke ti ng, finane<", and 
project managemcnt of a pro­
gram that moved a new trnctnr 
frorn cunccp~ to con•nnwr in l"l 
to 18 mnnlhs le"' tinw than 
would hav.- been pn'"iblt• with 
<or,,·,·nlioll't! manngemcnt 
lu.:~nu¡U<""· A m;~lrix arrunge­
""·r.l ;, .,_,,.d ~; lH tu b, in¡: 
""doc•·>' \<J¡¡dhe• on 11 nwnlhly 
ba"i' ln fun<tilln "" ""plauner""" 
of lnu~-teron "tr;~le¡¡il's nnd uf 
>hnrt-trrrn <l¡wrnlin¡:: d~tails. 

Companie3 n•IJli>in¡: \he p<l· 
lentwl payoiT from a thorough 
strategic analysis can tap out· 
side expertisc lo launrh th~ir 

2·1 
SBU AgenC:as Leave Nothing to Chance 
O•,.doO agonO" 'or m,.""""' of "''''~'' ""''"~" ""'l$ tSBU;¡ l"€ h'q"'y 
conlldenl,.l bc<-'"'o ;hey eon•o,n prol,les ol rU>'he1 '""' '""""""' ot 
pre .. nt ond luWr• ><OdHol$, and Olher elosdt gu,¡"'''" d<la NonclhO'•" ;• 
"'"''" IOp•c.>l oui"<MS lor SBU moet,n]s 1"'"' '" SMwn ho>rc• os lh•• '"'''" e•! 
conlonto ol a del'"'"'" roporq grve some ,de' " Le> !h.- on•,¡dU\ .1 1d d•l>' h nf 
OObJ~CI• co,orod Oy slralog'c plonnero Pr<pd'a''"'' lor '"'"' Lhly owo-oJ.>; 
meet,ngo o! an SBU <n one company 'N'-'""' "P lo ;()<l •~ ~clO man h""'' ~1 
Sloflol!on. Pori'<'P"''"O plannor> •lso may ~""~ <loll •'•P•''" lo "'"'"' '"'' '· ,- '" 
'mprO<nOIU ~ei-IO~'Ihero; and COO>~r<J a''"'"' 1 d>dy ,. tol1•phMO 
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stratcgi~ plannin¡¡ efforts. 
~!anag.,ment con>Ulting firrns 
.•uch "" Boston Cnn<ulting 
Group, Arthur D. Little, and 
'-'cKiMey can be retained lo 
formulole th~ fir.t strategic 
plan for a cornpany_ 

Anotbcr oour~e of help is the 
Strategic Planninl' Jnstitute. 
est.ablished by Hanard Bu5i­
ness &bool along the lines of 
researeh pioneerc-d by General 
Electric. Thc 1 n-tit•nc ha- id<'n· 
ti ficd 37 ha•k f a<lor; thnt atT~ct 
profltabili ty of a bu<i '" ·---, cum­
p;]ed 11 <lnt,l ba,.• f¡ua¡ informa­
tiun ""PI' 1 i <'d hy liOO ~um~ani<'-•, 
and dc,·cl<!pcd a "tamlard .<el of 
pr<>tit-pn•dictin~ <•quati,.ns for 
u"" hy partici¡mti"~ fim'-'· 

Cumpanic" event,ally lw· 
<<~me sufflriently adept at 
strotc~ic planllin~ tha\ thcy 
con drcumv.,nt lhü data base 
and plug in data gcncrated by 
"'"' of their own busin~"'es. 
T!H.• prcsently is bcing don~ 
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with a systern known a• l'n•llt 
lmpnr:l of l>larkd Strule¡::ie" 
(Pl~\Sl. whi~h c~n h~ us~d lo 
Cl'aluate th~ im¡tact of prof­
itability (return-on-inv~st­

ment) on o·ariables ouch as 
rnarket shore and R&D sp<•nd­
mg The l'I~!S •ystpm nl<n can 
be u,;ed for ot:ler comhinations 
af factor,;. 

Rer:ruiting ;peci;,li>t~ repon 
a otrrmg rlem<1n<i for prof~•sion. 
ah of ,-nt·ic•t! b<1ckground.< llh<> 
enn prul'ide a bu.<in~ss with dt•· 
sircd ~kilb in Hlr"t<·~k plnn­
ni n~- S,m ,. fi ""'' .u ~ <'1 t•n u; in~ 
thc plnn11in¡¡ fun.·ti<no "" " 
mt•all< nf .,u,-,,,.¡,n~ oud ¡,¡,.,. 
tify1ng irnlivi<lual~ tlu·y cun 
f(ll>OUI for \lljl lll;\rlllf,'''lli<"Ul 

[""l' In th" fut11rc. A< a rul~, 
>trale~lc pl'"'"'''~ ¡,.,,.¡ lu ¡,, 
h<•tter <"rluc;tl~d 01ul ¡,,,,¡,., 
thlnkN_, th~n th~ (ln.ont·iul 
p]anoer, i"n>m wh'"" th., 
.<tratCJ:lc plannin¡¡ funl'tiun 
CIOh•ed. "'Y r~CT\11\PTS. , .. , 
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UNDEHSTANDING THE 
FOFICES OF STRATEGIC Ai'JD 
NATURAL COMPETITIOi\l 
Bruce Henderson 

How c"n today's bus•ness cxecul'"" ensure th<~l hts company ourrasts rno 
com petaoon? Darwin and the theory of natural selecl•on may orovide 
sorno! surprising an~wers 

Str:uegic competition leads ro time comprc"ion. 
Co !I!Íve shins a> a rcsuh of •traregy can take 
pla, ,na fe,.· \hon ~ear>. 'fhe sarn, cütiUiion b: 
natur~l ~-ompetilion might rcquire gcn~r~tiom. 

.St r~tcgic <·omf><:ti!ion ¡, d relati' el y ne" phen o m­
em1n in bu>ine". h may \O.ell ha' e thc sarnc tmpact 
U ¡><m busines> producli•ity that the industrial re,·­
olution had u pon individu.il ¡::roductivity. 

The ba>ic dements of strategic compelilion are: 

• The ahili!y lo understand compclitin interaction 
1> a o;omplete dynamic sys1cm 1ha1 include.1 the" 
interaclion of comfl"lll<lrs, CU.110mer., money, 
¡>c<>plc. and reM>urce<. 

• Thc abilily lo uo;,:: rhi' unde"tanding lo pr~dicl 
th,· C<•n,cqucn~c' of a given imervenuon in that 
~Y'k'n ~nd hnw th,11 intero·cntion wii! re.,ult '" 
ncw paucrn' nf st~bk d y na m ic cq ui li hriu m 

•1• ']he ;ov;¡i]"hilil)' of uncorpmincd re,ourc"c' 1h~1 

<.'an be d,dic·,.¡ed lo diiTcrcut u.>c> •nd i'"'P'"'" 
m thc prc,~nl even though thc <kdintiJ<>n ¡_, 
pcrlll~Ocll 1 ,, ,,] the b.:nefi¡, "ill he dcferr<·cl. 

• lhc ahili1y ¡., preclictlhe ri>k and return \Ooith 
i •ulflclcnl .KCIJracy and confidcn<·e lo ju,tify thc 
\ com llllltriC!II of >U eh fC\UUfCC'-

o 

!luee o. ""''''"" 1S Cha~rman, Boston Ccnsullong Group, 
">C- Copyr o'-fU ~ 1 980. ll>e Bcslon C.:.nsull•nq Goo"P. '""" 
lcston. ~u~. Rcp.,ntcQ ~V D"'""&><otl. 

• The ,.._i!Jingn~'' 1<' ,<klihcrale!J au lO make thc 
comn,nmen¡. 

Thi' de"><.·ripl~<>ll <ll _,,~¡cgy >nund> like the b'"'c 
rcquircmenl' fur m~~ing ~".1 urdin~ry in•·cstment. 
lt "that. llut it ¡_, far more. Str~l~gy is all encom· 
p~ssing in its commilm~nl. Str~tegy by detiniuon 
involvcs the >Ommitmcrn ancl dedica1ion of lhe 
whole firm. Fai!urc ofany wmpetitor ro rcac1 and 
then deploy and commit Íl\ own resources again>l 
the strategic compet il Íc)n <>f anothcr cnm pet 1t or can 
resuh in a c<:mpktc in•c"ion of .he compctitive 
relatlünship' ancl ~ m,ojor >hifl in the equtlihrium 
betwccn lh<'m. Th.u ;, why -'tr~tc¡:;ic compctilion 
lead, IC> ti me ~.·uru prc"i <' 11. :>1.1111ral mrnpcl il it>n h.!> 
nonc or the'" (h;lf.t<'lcri,tic,, 

How Economic Compctition 
Par¿¡llels Biolo!)ical CompetHion 

N~lur~l <.ontp(liiÍon ¡, thc b~úc form of competi· 
tion het"'cen li1ing ur¡;.tni'"" or o'gani,.ation_< l'or 
their nece<'-lfl' lifc ''''"""'"'· Succcss in this com· 
petition lcaú,"to gr<I\Ooth in the poputation of the 
"'Ínncr. Thi< grn"th prugres-i,·dy prccmpts the 
requircd re>nurcc' frum other eompetÍI<>'-'. Thi' 
rc,UII< in a pro._c~> of IIJ!Vr~l '-'!le<.tion ,..¡,;,¡,"a' 
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" THE J0UflNAL OF BUSINESS STRATEGY 

first identified and de.cri~d puhlidy in L'~<l ll)­
Darwin and Wallacc. 

Thesc ideas ,.-ere not nc"'· eHn then. 1\utl> Bar­
"'" and Wallacc repond that .\l,,hhu> pi<eture of 
thc pre~'urc ofhuman populati<>n u¡wn "'"''''""~"' 
provi<!ed tllc key ciernen! Jcading U> thc ioka <1f 
c~olution by natuml selection in the Mrnulc fnr 
life. · 

Yct the par~llcls h<:twcen hi"logic,d ¡·nmpctitinn 
aud ccunnmic competition '""' alrc~d) '"''" no­
ticcd hcfurc Ma!thu-. ,.·ho. "" thc fi"l p.•¡;r of hi' 
"E"<! Y on thc ['rindplc ol l'opui,IIÍon:· \;lid."[¡ ¡, 
nbscrvc<.l by Dr. [lknj.,min] f'rankli" that thcrc ¡_, 
nn hound to the pwlitic nature uf pl;ont:. and ani­
mals but what i,; made by thcir crowding .md with 
ea eh other\ mcans of ""b'i<tence." 

In a sy~>~em of natural compctition .. the cne~iM­
ence ofoompetitors Í> dependen! opon the e~i>lence 
uf difTerences bel'\'Un them. The~e diiTcrencc> mu•t 
be of sufficienl value and magnitude tu pro,·ide 
each with a unique and sigmfkant advantage over 
all competitors in sorne suh!cCtion of the en\ iron­
mcnl in which th<'f can precmpt the requi,-.,d re· 
sources. 

Thi> principie -..as demonstrated in bi<>IOg) by 
Gausc. Small anim¡¡[< that cuuld exi<t indeJinitelf 
in a honle with a gi,en >ufJicii:nt anwunt of food • 
could not coexi•t v.·ith another \Ímilar 'f>CÓes Thi< 
law uf mutual cxclusion ¡, nnw kn<1v.n '" (Oau<e"' 
Pnnciplc. 

N·dtui:Ol e<'mpctition re,ull\ in hmh 'trat,1 ,,¡ mn>­
petitnn and a hierarchy nf com petition. W i thin each 
stratum, the compelition i> fnr rc><>UtCe' that are 
needcthn common. Out cach <tratum ¡, i"elf the 
resourcc fnr the next higher Jcvd in 1he hicrarchy. 
This hierarchy is thc equivatcm nf 1he cculogical 
food chain 

Over long period.< of time. natuml competition 
crea tes ~cry complex ropulalion• "'Ílh ~ "id• spec­
lrum of chara~teristics. But for !his compk•il) 10 
develop. 1hcre mus! be a variety of re'>(>Ureo< and 
cn•·ironmental oonditions that can be traded off 
agains! cach other so that each mmpetitive group 
can become uniq.,dy superior by spcciali7atlon tn 
•ome <eg~ent. - · 

e 

Key Differences Between Strategic 
and Natural Competition 

.Strategic competition includes natural compe1ition 
and more: Suatcgic competition is 1he Jnte¡¡rdtmn 
nf l<ogic. tamc theory. ') <te m dyn• mies, 'en,iti•·it) 
andly,i<. the lav.·s of chance. and cu hu ral e•·oluti<>n 
" i!h thc p.¡tHer~> of natural compeüüon, 

Strdtegic cnm¡wtiti,>n i' n<•l '"' ,.tlnll, '" 
;uh,titute for n.1t11r:tl compcliti"n. h ¡, lhe <.. .>er· 
ate prcdicrion an..! m:~n •• gcmonl t>f ¡¡,.. b i¡;hcr mdcr' 
of the <<>n 1 '"lling •·arj;¡ hlc• 

Slratc¡;ic· n>mp.:t i1 inn "1"' int "'p. >r:ol ,., 1 .tnurd­
ian e• olution '" a <k¡wttdcm ',, r i.1 hlc ,,r D.o "' i lli:m 
c\'nlutiun_ D.1 r" ini.tn cv<>llltit>n hv "" 1 u,.,¡ ,cJccti<•ll 
functi"n' :!1 all k\ eh .,r ,·nmpl•-"•il) dlld dc•·ol<>p· 
menL lt Jcpcnd, \1~<1!\ 1hc inn.olv ''-'l'"hi!Jtic·, ,,¡- thc 
cnonpditor \\ hit·h ;~~e inhc•rc·m lll '"'-"'""¡'" 1'' llCf­

atinn\. l;,,n.;ordi·,,rt <'l<•llliÍPil dc•¡•<•lll' "1"'" ac·· 
yuircd _,kilh .no<l ,,t>Jlitic> "hich "·'" ""1) be pcr· 
pttllalcd hy ,., olt ur:d 1' ,, i ni<>¡: a 1 "1 r• ''''"re,, 

("ulturc.\ eiw •·haug,· <:qú<.Jiy i! >t<hj,·rted lll "'"'"' 
cnvimnmcni>LI '""'·' llu1 the iuh<·rcnt ;,hililit·' •·an­
not ch~ngc exccpt ,]nwl_Y thr.,u¡;lln.•tt•ral wleuinn 
and elimination frnm un~ gcncrali<'n 10 thc ncxL 
Funhermor~. innate ~hilitic' ccl 1h limit' on hnv. 
far cultur~l evolution can go •nd he dfc.:li<'e. 

Strategic competition ¡, th~ commitrnent ,,f rc­
.<nurces for lhe achie' ement of Jnng ·ter m ohj~c¡i,-c, 
with full comprehcmion and unde"tandin!' ,,flh~ 
total characteristic., of thc compctiti\ e ,_.-qem. 

Expectiency vs. Deliber<Jtcncss' 

Natural n•mp,'t~tinn ¡, wildly nr<:Jicon in it' ,,.,,_ 
rncnt-L<• ·m• n':'c" 1 i ntera< 1 iPIL. 11<>\\ "' cr. 11 ' ' i" bn. 
<:ntly C\lrcmcly """"'TI,LIÍ\C in ¡¡, < h,Lil)!c '" c·h,n­

<LCtni\1Íl l><·haviM. By ''"""'"1. >tr.rlcfll' c'""'l><'lo­
tion is delihcratc, c·.¡rclull) ''"l"idcrcd. '"'d 11¡0111< 
rea\oncd in"' wnHltilnL<''H', ]>LLI tia· ('"""Y"~n"-' 
mav v.dl he r,rdical c·hangc in ~ rdati,d; ,¡,.,rt 
nme. 

Evotutionary vs. Revolutionary 

;<;a¡ural competition ;, C'"lulion.tr;: 'tral~~ic· c.•nt­
petiti<'n i> revolutionary. 

Satura] competition i~ rcall; [,;w."'~ in"~mcn­
tal trial and ermr. S:-nall chanfC> th.ll -eem 11' ~' 
beneficia[ are gradual]) adPplc'd :m<.J rn,Lint~ineJ 

Other <mall chart~e> aro lfl«l anJ ad<k<.J. lt ·,_ 
learning hy trial and crrnr ~<ilh••LII •ht• nrcd h•r 
ci1her wmm11mcnl "' h•Ic,ight. 11" lh<· rtd.Lj'l·""'n 
at the tune to lhe "~"¡[tal tl11nt'' ,rrc "1 Lh<· ""''' 11 
is the ha>Í~ pattern ·,,J ""'ILLIÍ:>n. 11 i~ ll~"""'"n 
natura 1 'decti<•n. lt f un.-ti""' "' •·n i f (< •m r<'ll· 
puro chan(.r ur pure ,.,p,•dicncy. ¡=,, lhc'e _, 
re a~""'· it ¡, ine\'ilahi~ ' er~· '"""'"·mi' e aod f r.Ld­
ual .<nd it prnduce• ncarl~ imp.-rccruhle ,·h.,~~< 

ncar lerm "'~ardk" of the """'~'l u en,·~• Ion!' 1• "". 
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1" 'Str:negic wmrclilh•u h~ il.• ·~•) """'"'i11>1c"" 
.,., .ccb 10 ma~e a ver~ l.~rgc ch.m:,:,· in c<>rnp~lill'c 

' 

' 

rclation·hir• 11.< re,,•lulio•ll.tr~ ,h.tra~1cr i< '""•k•· 
• ated onl y b< ¡w,o fun.Jam cnul inluhoo ¡,,,, Sir·'" f.Í< 

f.1ilure can:~:" """cpiu~ in Í1• ,.¡,.,,;..,!'""'"'"' ·" 
s¡rate~ic <m<·c~•. Ami ··h:u.""lo•ri•ti.-.oll\· .u\ .olc11 . . . 
ddcÍl'ic h.1; "' majur <-om¡><:IÍIÍ< e a•h .om .. ¡;c '" cr th•· 
"~tut>ker. Sirategic •ucc~" usual! y Jcrcnd< up<m lhe 
~uloun:. perc~ptiun"l. auitudc •. anJ chMad<:rl'lÍC 
•.t....hJ < ior of ~·!peü:or< ~nJ 1heir mutual "'"·arene" 
,,f each other. 

Strategic success usually 
depends upon !he culture, 
percept~orfs·, a_ttitudes, and 
characteristic behavior of 
competitors and their mutual 
awareness of each other. 

·•" _ ·t_hi: ¡·~ ~·h)f'i ~ge!}p~l.m~·, a'!d in m il_iwy ,, ''' lcgy 
'• a< "·el! as.ín.bu,ines.< straleg\" thc pallcrn nf w111· 

' · .1 • pet itioñ comili nS: .loi..i\ · p<:rÍ<J<h of nJtmal """' pc1 i · 
' ' ·' mm puñctÜai~"l! j b} .:!~l'!.i"i;-·ely s_udden a nJ '!'"Í"' 

' '' 1"! 'hilh in rela!ion:.hip• as n re,ult of<tratcgv.lt t> thc 
• ''agc.c•Jd._PE~t.!_~€,'"ª-r::~·:ir:'!n~:reac~, 'eve'n thou¡;h 

'
1 f • com1 pcl~iu_n ~u es, J~r!!lg peace .• ~c 

Current"Búsii-IEiSs'Behavior:--·-- .. _ ----- ·~ . 
Betí.v!!~t'!_~'..T~5J·Extremes 

~ - .. -..::."--=· . 
''" Curielitl/normd! moJern bu,inC"-t>ehu•i<>r.•ecm' 

tu ran t.eí,¡·een "thc. e,.;írCme, of the...: _¡ ... -., mod•'· 
··," ·. 1 loWe-ver:'á ;hift lu~r;.¡ \triiie¡iic co>m¡l.:tit inn ...:~m• 
" .:,¡¡,:~~ 1he ~ulai ¡r;;nd. The ,uccc"ful "'" .. r,tr:>· 
'· •, • \~kk cuoii pet"ni"~.b}- tb ~ """'"S?'~"¡' e J"or~c.t "' ~n• · 

1 rwlih>r c3n no~\ e thc >ame fnrc"¡;ln aOHI JcJoc.otwo 
• FJ • uf f~•<>Url C~ ¡¡,.; p[~;,;'{UÍ~ÍlC f<>f 'UI\-Í< al uf Ol t,c" 
' ~¡Jt.l.,nuo:tll v thc · ,;,:,Mcry (,f <tr ~tegic cni'lpcl it ir>n wi!l 
''·"•IMJ•io ré<¡u'ir~r!lcnf'f;ii' :i.t~¡>ting lO th~t kinJ nf ~ti· 
• ··~i,";inmcnt ín "hich mo\t ofthe changc ;, th<" rc.ult 

o( •tratc¡;ic <nnoñlil oñcn [,;: ~ • 
· la o ur .,¡ CO!flpelit ion_ ~~o_u~d he r•>f'<'Cicd. 11 i< 1 he 

• .ce'-' th~t pro<Juo;-ed the infinitc anJ c\<¡ui,ilc 
.l coin"plcxity. vari•t y; and interaclion of all thc fnrm' 

·_,,f.lifc on planCI·Eiin_!l:"This wa1 accompli,hcJ hy 
purc chJnce witb no plan:fore•it;ht, or ubjc<"IÍw' 

rh~ ''·'''i"¡; 1''''''' "·" ,r,, ,-,1,;,,,r,.m ,.r ,,,.,,k 
d"'""'·:ol ''"'!' 11·'"'"'"'-" ¡,,,, nulh""' ,•: -'~·"' 
,,¡ ""·"1' inlin•''"'""·.r, r. ... ,;.,·, .,.,,¡ .~ol.<¡''-"""" 

•• • 

looking al lite Survival Factors 

:-:a1ur~l C<•n•pclill"n "'"'' be n·mpktdy unJcr· 
<1<>0<.1. lt ¡, the Ji>und.rti""· h ;, the ""-'ten• dnJ 
p.lllcrn uf int~•~cunn upnn ,.h:ch .,;- fnrm c>f 
'"~teg1c competiu•>n mu,¡ build ami modit'._ l.in· 
Jer>tanJing of natur~l ,-ornp~tili•>n i> rcquo ! in 
onler to prcdict lhe dfut unth<J:><: rclatioml ._'a> 
the re,ull of inlcncntion in th~ fi~Jbac~ I""P' of 
thJl W>lcm. 

DiÚeren,·cs bct"cen competit.>r' ¡, the prcrequi· 
site for •un·i•ál in n~tur.tl wmpetition. Tho•e dif· 
ference• 11M)" no>! be ob>inu•. But compctit<>l> "ho 
m~~e their li•in¡; in C\aclly thc 'ame way in the 
>ame pince •t ¡he >ame time are h•ghly unlikdy tn 
rcm~in in a >tuhlc c<¡uilihrium_ H"wc>er. an) dif· 
fNcncc< may give nnc n>mpctit<>r or the <Jlh~r an 
adv.on~>ge ovcr .Jll nthcr. in """e p&rt ul the c<>m· 
mun ,·,•mpclitive enviroumwnt. The valuc of lh.JI 

Jiffcrc•~<:e bcc<'"'C' u mc.t>errc ofthe •urvival pro\· 
pe•·" "' wcll a• thc f<<lurc pw•.peri1y uf th.•t com· 
pctit"r. , 

·¡ hcrc '"" nc.~rly .. n inlln>t~ ntn11b<:r .,r ·mbi· 

.. ' 
• 

•• 
-~· 

• 
··~ 

' 
..•. 

natiuns of con•pcliti\e fact.•" '" an ~""' mcnt -. " ·~t~,.. that h~< ,, l,trg~ numhc( ,,f v~riahlc' lt sh< J n«t •~ , ' .r,~f' 
be '"'P'i'ing th:tl the <>uriJ is fillcJ wilh ·' VJSI , 1, 
varicty ofc"mpetitnr>. all difkrcn•, which 'eern lo 
e.\Í>I in u moving but_,¡~bk equilibnum Tite range 
ufs11c. bcha•ior, and chMJderi.,lic• i' not acciden· 
tal: <lis inevitable. !ti; al'" ,¡able even th.,ugh ever 
changing in detail. Thu,c diiTerence' are -thc a priori 
rc<pmemem for thc 'u" i"tl uf •ach anJ e ver y une 
of them in thcir pani.:ul~r <uh,e<'lion of the envi· 
runmcm. Thal h n.tl\!r:>l wmpctiti<ln "' it al"":' 
ha-' bccn. 

iowmd a ~lcw Tl;-::ury of 
~¡?incs~ Cor.lp.-:.tition 

.~tlaiC¡\i,· C••nq><:till<'n i• no>l """- Th,· ckmcnh ,,¡ 
it h.11e !><:en •~·"~nu.-J .rnd u•~J in ,.,trf.rrc ,in<:e 
1hc human racc hccam<: .<hlc "<> cnmhinc imdli· 
gencc. imaginati<'n, a<:mmubt~J rt•<lurcc•. and Jc· 
lih.:r . .tclv coorJin:llcd h<;h.l\·i,.¡. Thc ,jj,tillcJ "i•· 
dmn <1f~1an) ccnturi~, h.t, bccn e•prc"cd in man~ 
ma•in". •uch a' ""Concontr~le 'lrtngth aga·rn,l 
\<.C.t~nc"." 

• 



But tiH"t milil~r;· ,,,,1tc~' h." be'-'" !."-""·.! ,,, 
tlle battle j¡,.,[f o~ th.e ":.;, 1.Hhcr th.tn "" tia· 
C<juilihrium of the relation,hif> th.ot U>ll\Hlttcd 
thHlugh both pcace and war. Geop<>lit<C\ ¡, thl> 
brgcr fJC"pcctivc of the conttnued ,-nmpetititm of 
thi' d)namic cquilihrium O\'CT time. Yct thcrc ;, 
\till a ver y lirnited genera lt heory ,, ho ut ~ ""f'< >lit ical 
t!ynamic C<juilibrium. · 

-------- ------~ 

Competitors who make their 
living in exactly the same way tn 
thc same place at the same time 
are highly unlikely to remain in a 
stable equilibrium. 

The general theory of bu~ine" competiti<>n is 
almo•a ~enainly in it~ infanc~. But thi elc•mcr.t' I>Í 
a general theory that integrate~ all of thc element' 
5.eem to be de\'elopiilg. The int~~ration it~elf ;, the 
critica! de•·clopment. 

Classlc Theories Too Simple and Sterile 

The da"i" ccnnomic theurie, of hu,inc» < l>fllf'CI ¡. 
tion '"""' to be w "mpli,lic ;•nJ 'ierilc th~l 1hcy 
are oh,tade; w progre;>. and under.tanJ<ng rathcr 
than comrihution'- They '<ern to he h,,,ed on 'iew, 
of c·ornpcll1wn a; a ,¡.,uc· e<juohhmnn in " 'WtÍ( 
t<·onorny rather 111an a d)"'"''"' ó-jULlihriulll. Thc~ 
are ba,eJ '-ln theoreti(.a] conccpt> nf c·m1 hch"'i"' 
that ha' e ncver been ob;e"e<1 111 realily anJ that 
Jiretll)' contradict oh"""·able and guantifí•hle ,,.. 
idcnce. Thcy mak~ a-.urnptiom ahout contpctiti\e 
behavior that are neither oh'e"·ahle nor u;cful in 
prcdicting cornpelilive behavior. The frarne of rete 
erence of "perfffi competition"" ¡, a theNctic·~l 
c·onc·ept that has never e•i,ted and pmhahly wuld 
nnt e,;q_ Unfonunately. the} ha«' heen u<cd w 
<k\ch>p puhlic pnii<:y that ;, C<juall~ unf<·a]i,ti~. 

The Critica! Hypothe'ses 

f Jo, dop>ncnt of thc general¡ hc<H\' "f ht"Ínc" <'<lfll· 
pc1i1iun "'i\1 pc·rrnit 1he pr<"lhction ol the ,·on-.c· 

•l L· .. , •• 

•] LL< 'Ll< < ., '•1 , L ll.\ k llhl ••1 I>Oblll<'" ' '"" 1 '<'1 IL L<l 11 1 L ' .\Ll 
he· ¡)o,- h.,,~ ,•1 ¡.,,¡¡, '""'q;i, "'"'I'•'IILL••ll ,01' ,. 
,\IILLdÍ<C puhhc· ¡>«liC} Th~ gc'tit'l.d pnhlic· ,¡,¡ 
hcncl"n '"' h.>th n•nnb. The d~'d"l''""nt ,,¡:o~,-,. 
er •1 t hcory nf hohlne" compruti«n 11 ill Tc'<jll ;¡r thr 
tc'ling and re.i,ion of many intc·rl,,.·l.in¡; h~­

pothe'e'. 
\\'e wuodJ no"- ~:r•>thc,i~e oh.,1: 

• ElfcctÍ<C c'LILllf'~liti<>n will f< -tth in :o mng\" ,,¡ 
"'"' nf ú>lll pc·tilof' fwm 'cr~ l.tTge tn 'cf~ ,m,oll. 
Tlti' '1""'1""" of,¡,., "'lll•c '1:ohlc """'time 

• Compcon"" "h" '""¡"' :.n<l 1'""1'"' '"ll "'"" 
unio¡uc ,,d"""·'SC' "'"' •ny .lL>d .di othcr «'Llt· 
pc1ÍL<•" in 'flCCifíC comhin,lli""' .,¡ Lime, pi'«'C, 
produc·t,, ;olld cn_,¡ome". 

• F"' :ony ¡;"en cumpetitor, thcrc wil\ he Jitfcrcm 
'""'f'"Lit<lf' wh" w11l proviolc thc c<>n,tr~in1'1''' 
<t\UH<>i c<crv cornhinatitm of relevan! fan""­
Thcrelorc. 1he fT<)ntier> or honndaric' ¡¡f "'mret· 
Íti<e pMi1y will he con,llmtly chan¡;ong '" ·'") 
one of 1 he n•¡,; petitol" change<. ad:o ph. grn11 '· ''' 
redcpln~'· . 

• Perpetua\ nmflict w11l ni'1 alt•ng tho<~ fwntior' 
"herc '"mpc•ime abilit) "al pJrity. 

• \'er\' hllk wnflict will·~,;;¡ "he«" LIH'T( i•, 1.-,, 
>upériorily that is ,¡,jh\e_ 1hc·mili1H~ ,.,,_,:,·~: 
<•fthe h;mkfmnt i< u,eful in ,;,ualiJin~ 

• Bu,ines' cnr.rpt"tition ;, an inh~rentl/ ,.,,,1i1plc· 
fwnl with a dirr~r~nt '-'lllf"'lÍhlf ,,, ,.,,..h f:,•nt 

• An: reJepl<>~mem of re,ource, ,.,u •h·"'l:''- ,¡,.. 
h:dance ol- u<mpcmi<e p.Jfity ,m ~1 k<'\ ;,,., 
fr.•nt,, lf <•ne ;, 'Lrcngthened. othcr•" oll he .. ,_,\.. 
eneJ. 

• Whcnncr a fwm nr 1nne üf <·c>mpc1ÍU\<' 1'-""~ 
hcc·«n'c' '1~hlc '" 'tatic. thcn --¡,,,,,,~.,,,¡," ,_.,.,. 
pcutioll "ill oJc,d«p. Such "'h""'~'''~¡," '''"'i''' 
!Üo«tl c'i>h "hen 1he defcot<e "'"·"' '"" ·" J 

¡,,,,.¡, :o~d rile offcn'" alway' '"1' ,,, ~ ,¡,,,,. Th,, 
¡, ,, mutual TCC<>gniuon ol- mutLL.dl: ¡•rc·.li.t.thk 
hchavior 

• Thc lc"er 1he nurnher nf con¡p~IÍ1ÍH I.HÍ.t!•lc, 
!hao are ,·ri1ical. the fewer the mnnhcr l>l ,.,,,. 

pe1i1<1". lf ••nly nne facwr ¡, c·rnical. 1hr" "" 
more than 1wo or tl-.ree wm¡•otioor' ·"" hk.-1.• t.< 
n<e\Í\t. Onll nr::e wi\1 <u" 11e if the :11ail.•hlc 
1narke1 >hrirÍJ..s. Thi< i< the "rule ,,¡ rhr<"<' .Htd 
four." 

• The nwre 'ariableé that •·an he inlp•m~nt. oh,· 
largc·r 1 he nurn h:r nr cornpc·til< •r-• th:tt " ill '"'"'"t. 
hut the >maller thér ah,nhue ,;,e. 

• rhe more ,-~ri:ohle oh e e m i r.•nrncn1, 1 he f,·" cr 1hr 
nutnher of '"" iving ,-,•mpetit<>l>. 1 n thi~ :. the 
,,hilit) 1<> c<'pe "ith thc grcJ1er ,·han~ ,\ tlw 
cn'"'"'"''"nt !->~'""""' thc <>lcrri.lin~ ,<nd ,·,•n· 
tn•llin~ l.t<l<>r. 



STRATEGIC ANO NATUflAL COMf'liiiiON 1 '> 

The new entry or the <kvel<lpment of ~ ncw 
compctitor Jcpend• u pon thc ~ bilit y of th~t com. 
petilor to develop aml identi IY a clear supe riori l)' 
compared with al! other e~isting competitors in 
sorne sub>ection ofthe total markeL Sequence of 
cntry is importan!. 

These and other hypothe~s are direct deri> ath e' 
from the observable facts and gencrally a•xepted 
thcorie• of evolution in the biological and ec<>logic:d 
>ense. They are the puttern of natural wmpetiti<>l1. 

The earlicr wurk of the B<>>l<>n Con"' lting (J m u p 
·anemptcd 10 Jevelnp a gencr:·\ theor) of compelÍ· 
tion based on: 

• Ob>er.ablc pattcrns nf coot hehH·ior; 
• Consideration> of the dyn~mic' uf su>lamahle 

growlh and capitJl use; 
• Tlie rok of the capital markets in pcrm111ing 

these effects to be lcvcraged or discounted: and 
•. The rdation>hip between these in a systern of 

com¡ietition. 

We recognized early the inappropriateness of 
accounting theories dc,·eloped for other purposcs ;ts 
• model of economic behavinr. We then deve!npcJ 

é concepts that can b~ summarized a' "'Cash in 
and out is allthat count,,"' 

Frorn this 'lar\. th~ concept• of the experienCe 
curve, the grovoth 'hare traJe-off. anJ the product 
ponfolio were <lcvc!opcd. The>;e .,.ere funher ex· 
tended by analysi> of share<l expcri~nce. bu,inc>~ 
riü verso' financia! ri'k trade-offs, lhe C0.\1 of 
proliferation, and cultural and behavioral extrapo­
lation for oompctitors. 

Many ofthese ideas are now commonly accepled 
a>>Unlption' and part of the business language. 

This conceptual framework ofbusine"-1 competi· 
lion is far from complete. The knowledge and in­
sight Ínlo compctitive system< are expanding at an 
expuncntial rate. The growth is para!leling the ex· 
pansion of our knowledge and insight into thc 
ph)·sical science.< in the last century. 

Linking Science and Economics: 
The Path lo Understanding 
Competition 

Thc polential for de~clopiu:; " general thcmy 'of 
•mpcliticm fwm >Ociuhiolog)" ha' hcen >ulmanti;ll 

sine~ !larv.·in ·_, Th~ Origin •if Spec'll"'. lluv. e1 e r _ IÚr 
ncarly 100 year>. biologic:ol wmpctil""' <~nd e<"<'· 
nnmic competition fllllnwcJ different pdth< and 
liulc 01 no C.'Change of idea' occurred betv.ecn 
them. This happened cvcn though philosophe" 
such as Ü>wald Spengler pe•~e;>ed Dar,., in\ con­
trihution 10 be ""the applic:ui<.m of econnmic' to 
hiulogy.·· 

0•-cr .<e.enty )'C·"' :ogn ,\lfred ).\a"haiL in hj, 
l'rindp/e_r of l::conomin. <lh,NvcJ th:u ""ec·<ln<>mÍC"' 
h." nu near ki"'hi¡> "itlt .trl)' ph)'i,·al "''""'""· !t ¡, 
a hran~h ofhinlngy hr ... ull)' Ínlc:p•ctcd"' 

M<>r~ r~cently. lli"hleil"cr "I""""J th.tt: 

lh< trad;LI•m.t '"" "' '""'l'·"""""'·ll"cJ ''"'"""""" 
cha•ac<eu"J O) nL~.Jol, Lh.w ¡,,¡ 1"'''"1.11< ,.,;,-n.LI '><11· 

'"'''"' tl<h» "" Qn lh< r·"' "' •nJ~>JJu,LI' "Llh P"kron«' ¡.,, &OO<h •M -"''""'· ~nJ lhJ ~nempl lo <<pl.lin lh<-c 
'"'"'""""' among >U<h LnJL'IJu~\, lh., '"'' th< l"'"' ,,¡ 
ma~kco cocban~<> uncle• • lh<J legd •)>l<m .,¡ r"'r<"' 
•nd f«< <MI!~<~-

Onlv • ><1) llmLI«< portl<ln of human bch.-;or ~n 1>< 
adei¡uately «pr<><nl<d by ouch '""""'"" In r<e<nl ""'" 
eoonom;.;:s ha, bcgun lo b1eok thr<>"~h •he'' -.<:11-lmp<•"J 
l>alfi<"-

fu>m on< po;oo of "'" "' ohe ,,,;,.,,. ""-"! "¡""''' 
Jewl<d lo lhe >IUd) <>1 manl.1nd '"~"" •••ge<h« '""''""" 
but a '"W"""'" ..,,- Lh< o~ ti '"'"'"r._,;ng li<IJ ,,- .,.,_,.,¡.,~;.' 

f'nr .,.-hatc•er •c~·on. cmnorni~' ha> hecn ,¡cnlc 
in it' abihty In mnc-eptu:tli;e wm[><:Lition. Thc ~on· 
ccpt' nf perfect competition nr of 1.-<haped ~nd U­
sh~pcd marginal cosl curve' are of quc,tionablc 
validily. Nor are they nh'c"·ablc phenomcna in thc 
hroad seme_ 

To under>tanJ comp.:tition and its hnmeo,ta,i<. 
wc rnu>t be able to intcgrJtc its entire S)'Stem The 
'l uanl ifícation of S<lCÍohi<>l"gy ha' dcmomt rated 1 he 
powcr of anal) si> when comp~tilion "•icwcd a> a 
dynamic, e~cr-changing sy<tcm. 

!f compet•tinn is full)' undcmo<>d as a s~·<tem. 
the benefits in rationali7ation Jf public polic: "'ith 
rcspcct 10 antilru,t. rcgulation. ~nJ internationJI 
uade can be fJr-reJching. 

1 belie,-c lhat in,ight into stratcgio: .:ompctiriun 
has tbc promi.e of a <¡uantum incrc.•w in our 
prnducli'll)' anJ our ah1lity 1<> h<>th c''"l"'l and 
expand thc potcnti.\1 nfmLr <>wn lu<Urc_ 

'! ""''''"'"· J'"'"""' "' '"" ""'' ''""""'" '• , . ., '" '''" "" W,l~m ...... mi•O.J<>(l. f ~ l7 

' " 
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INTRODUCCION 

El objetivo de este documento es mostrar la importancia que las actlvi-

dedes de \nformac\6n Industrial tienen, para que la funci6n de Gesti6n 

Tecno\6g!ca se efectú .. , m!s adelante, IncluSo existen algunos ejemplos 

y prácHCil$ que intentan mostrarles de manera más pragmática las 

' 
experiencias que en """'xico tenemos sobre como manejar las fuentes 

Informativas eñ apoyo de algunos problemas de adm\nistract6n de la 

tecnotog(a. 

Antes de pasar adelante es necesario acordar algunos sig~ificados y 

conceptos que pueden ahorrar malos entendidos: 

Gestt6n Tecno16gica.- Es la funci6n dentro d« la empre::;a encaminada 

a administrar eñcaz y ef\c!entemente la tecno\og{a ya que j.Jnto con las 

actividudes de Finanzas, 1\Aercadotecn\e y Personal es determinante en 

el desarrollo o estancamiento de las empresas, 

Tecnolog(a,- Es el conj .. mto de conocimientos y habilidades que apli-

cados en forma slsteml!.tlca a la producci6n, permiten generar bienes 

y servicios. Es saber c6mo se hacen las cosas a_diferencla de ciencia 

que es por-qu6 suceden \a.s cosas. 

lnformact6n,- La poslc\6n competitiva de las empresas depende en 

gran par-te de \a lnformaci6n de que 6sta disponga y de su habilidad para 

convertirla en productos y servicias que el mercada necesita, solo 

.. 

•• 
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mediante la aplicac\6n sisternll.tica de los conocimientos que la informa-

cl6n transfiel"'e, podr~ crearse un clima favorable a la lnf"'I\fac\6n y a 

la creatividad para desarrollar una tecnología propia. Cada ve<: es 

más aceptado el hecho de que asf como una empresa roqulere para 
• 

operar de recursos financiaros, maquinaria y equipo, g..nte, etc., 

tamblli.n requiere de conocimientos t!ll1to de mercado para producfr lo 

-:¡ue la gente necesita, como tecnol6g\cos para producirlos con las 

características m6s ventajosas de calidad tanto para los usuarios corno 

para la erTipresa misma, y estos conocimientos vienen implícitos en 

la informaci61l tecno\6gica. 

PROBLEMA TIC A DE LA INFORNIAC!ON -

Una enorme cantidad de conocimientos tecno\6gicos (inforrnaci6n) existe 

en 8\ rn..mdo y su acumulaci6n crece mfis dfa a día. De alguna manera 

los países en des&rt"'t\o deben ser capaces de localizar, sdeccionar, 

eva\1.1ar y adaptar rwtos conocimientos; para ser aplicados con fines 

productivos. 

Par11 tener una tdea mejor de esta problemática revisemos alQIJnos aspec-

tos referentes a la axplosi6n de \a lnforrr~aci6n. 
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1 
Desarrollo Hist6rico: 

En los siglos pasados especialmente del siglo XVIII hacia atrás tos 

conocimientos existentes sobre Ciencia y Tecnologfa, debido a su 

';'eó.lctclo riJmero podian ser adquiridos con cierta facilidad por una 

persona dedicada at estudio. Esto propici6 que en el Renacimiento 

algunos-fueran considerados como gentes, Leonardo Da Vine\ por 

ejemplo dominaba las artes y las ciencias naturales y logró acumu-

lar la mayor parte de conoetmlentos de su !ípoca. 

En la actualidad ésto ya no es pOsible pues a medida que la tu;nani-

dad profundiz6 en los distintos campos de la ciencia, se generaron 

ruevos conceptos y conocimientos, que sirvieror> de ba.de a otros 

posteriores o nuevos, 

Esto ha C'.ldo como resultado que en nuestra época sea imposible 

• 
adquir_lr y aprender todos los conocimientos tan solo de una discipli-

na o rama de la ciencia. 

\ 

La creatividad del hombre, la lnvestigaci6n, las necasidades de la 

industria, etc., han hecho que los conocimientos se multipliquen 



• 

'· ·¡ e ... 
Con una velocidad tal, que resulto dlffcll Incluso, no solo su asimila-

ct6n, tambt~n su organtzaci6n, toca\lzaci6n y recuper¡oc\6n. 

La Explos\6n de la lnformaci6n. 

?~er'O cuitl ha sido el desarrollo de la tnformaci6n Cientfñco-Tecnol6gtca 

en la historia de la t-umanidad? 

Los siguientes datos nos permiten apredarlo: 

En 1665 se pubHc61!1 primer revista de carácter científico, (en 

Francia primero denominada Journa\ des Scavans) posterl:or<nente 

llamada ..Journa\ des Savants. En el mismo año en Jr.;:¡laterra se 

public6\a primer revista de Ph\losophical Transacttons, En 1682, 

Alemania public6 Acta Eruditorum, . ' 
• 

En 1800 había aproximadamente 100 revistas de tnvcstigaci6n en el 

mundo. 

En 1900 el número se.habfa elevado a 10,000 con la adici6n de una -
revista de resúmenes. 

~la actUalidad la tasa de crecimiento del número de publ.icaciones 

per\6dicas de carácter Científico y Técnico se duplica cada 10 años, 

.. 

... 
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Actualmente se publican más do 100,000 rcvi!'tn'> técnicas. 

5, 

Se f'ubllcan al año carca de 4 x 106 artfculos de cür:'lcter Cicnt{rico 

Tecno\6glco. 

En el mundo entero se registran mfu. de :'00,000 patentes diferentes 
• 

al año, 

-. . ,. 

" • < 

En el mundo existen mM de 500,000 personas dedicadas a ia inves- '·:~ 

tlgact6n. 

Chemtcal Abstr'acts, obra dedicada a la \oca\lzaci6n y organización 

• 
de \Os documentos en esa !irea de la ciencia •'eseñ6 en 1977, 500,000 ·~;. .. ' 

1 j ' .. , 

artículos .sobre investigaci6n, reportes técnicos, patentes, confe-

renc\a.s y otros documentos de aproximadamente 14,000 revistas, 

E.s importante para los países en desarroHo estimular a la industria 

hacia la apHeaci6n de \a lnformaci6n Técnica. 

Los catálogos industf'iale.s que constituyen una fuente de información 

importante e irdispc.nsable para el ingeniero y el tl1ocnlco representan 

el doble del volumen de las pubHcaciones científicas y son difíciles 

. de aprovechar de manera racional. 



37 

LA EXPLOSION DE INFORMACION 

{CONTAMINACION DE LA lNFORMACION) 

6. 

G EN LOS C.AIIAPOS C!EÑTIFICOS Y TECNOLOG!COS EL CRECI­

MIENTO DE LA INFOR!V>ACION SE DUPLICA CADA 10 AflOs • 

• 100,000 REVISTAS: 4 M. ARTICULO S TECNJCOS, 

• 2,000 FUENTES SECUNDARIAS. 

• 80,000 LiBROS C Y 'T/ Ai'JO (20% DEL TOTAL), 

• 20, 000 REF'ORTES TEGNICOS /AÑO (120 M, PAGINAS), 

• MUCHA INFORr>AACION / pOCO TIEMPO, 

• EJECUTIVOS DEDICAN 4 H/ DIA A LEClOJRA. 
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GENERACION DE LA INFORMAC!ON 

La informaci6n se gener'!l en las actividades de investigación y experl-

mentaciónque se realiza ya sea en laboratorios públicos o pr-ivados de 

todos los pafsQs desarrotlad05 ya sea mediante investigación básica, 

Investigación aplicada o desarrot\o exper-Imental; respecto a .-...estros • 

países, y en especial refiriéndome a /1.1\éxico podría comentar, que el 

proceso de lndustdallzaci6n se ha Hevado a cabo en gran parte con 

tecnología Importada pero que cada vez es may-or el número de empresas 

Industriales que están realizando lnvestlgac\6n y DesArrollo en sus 

campos Industriales • 

• 

Sin nir-sCm Interés de ab.Jndar más respecto a tos tan discutidos porcen-

tajes de investigaci6n, es consenso generalmente aceptado que para 

países en desarrollo lo mejor es: 

APROVECHAR EL NIVEL DE CONOCIMIENTOS TEC,\IOLOGICOS 

DISPONIBLES Y NO TRATAR DE DESCUBRIR LO QUE YA SE 

DESCUBRJO. 

Nos es mb ficn apoyar a las industrias, sobre todo a las pequeñas y 

medianas en una pr<>gresi6n de actividades que van: 

' ' 



• 

Seleccionar Tecnologías 

Adaptar Tecnologías 

/Voodificar Tecnologías 

Crear Tecnologías 

3 ~~ e. 

A nivel macro, se debe dar preferencia a las actividades de Investi­

gacl6n y experimentaci6n que ac,-~\eren la lntroducci6n de productos 

y procesos ya existentes y probudos en otros países, que sean compu­

tibles con nuestro patr6n de desarrollo o que se puedan adaptar o 

modificar sin muchos problemas. 

. . . .. 
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9. 

ESTRUCTURACION DE LA lNFORMACION 

• 

Los t~cnlcos, ingenieros y empresarios, son totalmente dependientes 

de su habilidad paré. adquirir y manejar \a Información técnica dispo­

' nlble, como marco de referencia para los conceptos que manejaremos 

posteriormente, la ftgur"a No. 1 muestra, los canales y fuentes da 

Información Involucrados en la satisfacción de les necesidades de infor-

mac\6n por parte de la industria. 

Es interesante mostrar en esta figura el progreso de un artfculo de 

tnformac16n a travful de una variedad de medios de comunicación, desde 

que se descubre hasta que se acepta dentro del acervo de conocimientos 

registrados. 

Los canales rn6.s usados pare la CO<Tiunicac\6n son indicados con 1 fneas 

m§.s gruesas mientras que las punteadas representan canales con menor 

probabilidad de OCUrr'\r. 

En el eje ho.-tzontal se muest.-a h1 disponibilidad de la Información a la 

corn .. mldad y en el eje verl:ica\ se representa el tiempo .-etativo .-eque.-ido 

pa.-a apa.-ece.- y dlfundl.-se desde que se descub.-e hasta que se lmp.-ime 

o difunda en cada medio de comunlcaci6n. 
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Algunos aspectos Interesantes de esta flguri!O son los siguitontus, 
• 

COmunlcacl6n lnterperson.al. 

La comunicacl6n lnterpersonal e.s qulz6 uno de los canales más 

Importantes de información para los ingenieros y técnicos, y se 

refiere a la dlscus16n con los colegas y tiene 1<1: ventaja de que 

es lnformac\6n que se adqu\Gre rapidamente con pequeño esfuerzo 

y es selectiva, tiene la posibilidad del diálogo para evitar malos 

entendidos y oo inf'ormac\6n que neva implícita la experiencia 

personal del colega, 

En un estudio de ingenieros en un ambiente industrial fu!i demos-

.trado quE' ciertos Individuos son reconocidos como buenas fuentes 

de lnformact6n y se confÍa en ellos como "gate keepers", ya que 

• cierran el puente entre los colegas dentro de una empresa y los 

·' 
canales formales e informales del exterior. 



Literatura Primaria. 

.~· El primer registro de nueva informaci6n est!i en la forma de un 

reporte de invesUge~ci6n, t~rmlno que cubre cualquier cosa desde un 

cuaderno de laboratorio o bitacora de registros diarios, hasta docu-

mentes m!s formales que han sido producidos CO!TIO resultado de una 

obligac16n contractual a cambiO de fondos pllra investigilci6n. 

' . 
conferencias. 

Ya sea a nive1 nacional o internacional proveen un enlace ildicional 

entre Canc'llles de cornunlcaci6n formales e informales. 

, 

Patentes. 

El sisternll. de patentes garant\:za por def'l.nic\6n que se trata de ro.Jevos 

descubdmientos, y en el cuerpo de la especificaci6n generalmente 

engloba y comunica Importante lnformaci6n. 

Tests o Disertaciones, 

se p.¡eden considerar co!TIO uru. forma especial izada de reporte y 

contienen Información bastante completa. 

Revistas (Journals). 

Han sido el principal medio para la revelact6n del nuevo conocimiento 



de_ los últimos 300 años, y al mismo tiempo son considerados como 
' 

el reglsti"O fundamental de ciencia y tecnología. 

Ltteratu/"'a Secundaria • 

• 
Existen apro;.:i/1'\lldamente 2,000 revistas y servicios de Indicas y 

Resúmenes, \OS cuales proveen la clave pera accesar la literatura 

prlm~.-la, este tipO de obras, dado el crecimiento vertiginoso de 

revtst~, tienden a especializarse, existiendo obras en tos campos 

de la ing~ie_r(a como el Engineering Index, en el campo de la química 

como el Chemtcal Abstracts, en el campo de tu industria eHmentaria; 

corno el Food Sclenee anc1 TeciTJo\ogy Abstracts, etc., tambliln existen 

bases eornputartzadas para casi cada una de estas fuentes. Con estas 

fuentes se recuperan los docurncntus. 

Exist~ tambliln otras fuentes secundarias que nos permiten recuperar 

inform~l6n directamente como, monografÍas, manuales, handbooks, 

enciclopedias; libros de texto, normas, etc • 
• 

Revistas de Servicios de Alerta. 

Pueden tornar la forma de reproo¡:lucci6n y difusi6n de las tablas de 
' . ' 

contenido de fuentes primarias como pOr ejemplo.Current Conts. 



Fuentes Terciarias. 

Este tipo de gufas de informaci6n 1"10$ permiten tener una panodimi.ca 

de las fUentes primarias y secundarlas de algún campo determinado o 

• sector tndustMal, y pueden sei"'Vir de primer punto de referencia pare 

iniciar el planteamiento de un pr"'yecto. 

Barreras a la comunlcac\6n. 

El sistema tiene Imperfecciones o pr"'blemas dentro de los que destacan: 

El volumen tan extraordinario de informacl6n con el consiguiente 

problema no solo de aprovechar esta informaci6n, aún solo de 

clasificarlo. 

Existe d.lpllcaci6n de la !nformacl6n ya que los individuos son ecredi-

tados dBJ)endiendo ~~ númer"' de publicaciones que han reali;;o;ado, 

Exista tambtirl \nfot"rT''aCI6n contradictoria y desde luego err6nea, 

por eao es muy tmpor"'':ante criticar y evaluar-la lnformaci6n, ' 
Las barreras del idioma, el 80% de la lnformacl6n está en ingl6s. 

La falta de conocimiento de \11.5 fuentes y de como usadas efectiva-



UTlLIZACION DE INFOR.VtAC!ON EN LA EMPRESA PARA RESOLVER 

SUS PROBLEMAS 

La inforrnac\6n es un Insumo básico para que la industr-ia pueda tomar 

decisiones en la soluct6n de problemas de dist\nt" Índole como: 

- Que tipo de maquinaria y equipo es el que me conviene odquirir, 

Como debo distrlb..Jir mi planta (luy-=out) y manejar mis materiales. 

Que nuevas Uneas de productos debo introducir y como debo diversifi-

carlas actuales. 

- Como puedo Incrementar mi productividad. 

- Como aprovechar oportunidades de mercado. 

- Como resolver problemas técnicos. 

Podríamos continuar con una tlsta muy larga de problemas y necesidades 

de lnformaci6n que tiene la industria, siendo más Útil el establecer un 

modelo que nos purmitB identificar el tipo de problema o necesidad, \o 

cual hacemos a contln....acl6n. 
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Ar'lálisis de las nec:csidudcs de tnforn>.o..:i6n P'"'" In Lornn do 
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De este modelo es importante destacar los siguientes aspectos princi----- - . 

• paJes ••• ~ . ·-. - -

El eje horizontal es el de recurrencia, es decir mientras más veces 

se presenta la nac:esidad de informaci6n de\;:¡ empresa, más a la 

'· 



... '- -- -· .•. 
• ,6, 

derecha debe situarse, 

-El eje Verl:tcat·Se:;.-efte.-e·.inmpacto o trasCendenCia que tlerie esa 

necesidad para la empresa. 

Existen 4 alternativas o cuadrantes que son: 

<::-·"-··~r'>~.;..·.·-- . 
es-~cóinent:lable crear dentro de la empresa un sistema de informa-

ci.6n, este.tipO de necesidades son las de tipo estratégico para la - ""'"-~ ..... -" ~-·. - --
empresa. 

Alta trascendencia baja recurrencia,- Este tipo de necesidades puede 

~- .. ~ ............. :.,~:~- .. ~~:!E=-· 7.-. 
satiSfacerse de manera adeCuada con estudi'>s esoo¡.ciales ya sea 

c..,- v ... ~ ~--_,]e:..;-_ 
realizados por personal dentro de la empresa o por servicios de 

asesoría y extensionismo tecnol6gico. - ........... .:. --~ ..,_ --· ·-.. - -

- baja trascendencia alta recurrencia.- Son las necesidades de tipo 
-~ ........... y.~--·..... . -· 

tActtco, operativo que se resuelve'n con sistemas de tipo operativo 

- Ce :-.o r-e::,..., -.-.. - ' - • - ;:-. •d]S ~. __ - ,;.,'<.. .. 

baSadas en lnforrnac\6n interna de la empresa, 

;::>;,.;:-rf;unc.<· .. ;-·_=.r •. ·.u- c.- - ' " . 
Las necesidades caracterizadas por baja trascendencia baja recurren-

C,. in.:br-:-::e~t.- """ .. '- t1.-:c·:: ·-
cla $Orl necesidades sin importancia. 

• 

. , 

-· 

' ., . 
• ' . i' 

·r 
' 

; ... 

•• 
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Sistemas de lnfor-mac\6n-Jnnovact6n-Tccnotogfa. 

Los sistemas de \nf0f"'mac\6n pal"'a la empresa es el mecanismo por 

medio del cual la empresa posee la capacidad de monitorear su 

• entor"'"l' y detectar tanto oportunidades como amenazas que le 

puad¡on afeetal", ldenttficando de esta forma conocimientos útiles 

para sus proyec:tos de desarrollo tecno\6glco y creando as( un 

ambiente propicio par.'l que \ti lnnovact6n tecno\6gica se _presente, 

Algunas funciones for'fnll\es que deben cumplir son: 

1,- Sistematizar y organizar el M u jo del COI'1ocimiento del 

exterior a la empresa de tal foNna quo éste sea usado en el 

desarrollo de \.!10 mis me.. 

' 2,- Pr"'ppr'CiOI"'ar \nfor-maci6n tü personal profesional que permi-

ta desarl"ol\ar una capacidad Intelectual que se aplique a la 

creac\Óf'l de productos y a la penetración de mercados. El 

desa,..n:>Uo profesional de los individuos que prestan sus 

servicios en la compai'l(a se real!za mediante la difusi6n 

met6dica y racional del conocimiento contenido en documentos, 

revistas y reportes t&entcos, estudios de Instituciones de 

1 & o, etc., de ao..oor'do a las necesidades de informaci6n de 

la empr-esa y do cada uno de los usuarios del centr"' inf.Jrmatívo, 



-

3,- Colab:Jr-ar en \a so\uc:i6n de problemas de tipo ot•~:f\tlvo y de 

tipo estratégico, 

4,- Analizar tendencias en las diferentes entornos (tccno\6gica, 

económico, etc.) que permita a la Direcc16n y a los responsa­

bles del proceso de innovación tecnológica y organizativa 

detectar a tiempo el advenimiento, el progreso y las conse­

cuencias de cari'ibios en \os entornos que presenten oportunida­

des de negocio o amenazas para la empresa. 

5,- Organizar la capacidad profesional de las colaboradores de 

la compañía da tal forma que sea utilizada en el aná!Csis y 

evaluación de información que permita contar con un clima de 

Innovación a todas los niveles. 

6,- Organizar el uso de la información generada internament3 

de tal forma que exista una armonía organizativa. 

Los sistemas de información para la innovaci6n son recomendables 

crearse en empresas en las cuales: 

a) Se encuentran ubicadas en una industria en la cual e\ dinamismo 

tecnológico es moderado y atto. 

b) Las necesidades de información son recurrentes e Importantes. 



e) El tamaño de la empresa es mediano y grande. 

d) La Tecnologfa es un recurso competitivo estrat6gt..:o. 

Las principales etapas QUe se deben efectuar en la creación de un 

servicia de inforrnaci6n-innovacl6n-tecnologfa son: 

1,- Apoyo de la alta dirección.- Dlffcltmente tendrli. éxito un 

sistema que no cuente con recursos y ~poyo de los altos 

directivas, 

2.- ldentificaci6n de las áreas estratégicas de negocio,- Permite 

·la ubicación general del sistema tanto en servicios como en 

recursos necesarios, 

3.- ldentificact6n de necesidades de tnformac:i6n de IC's usuarios 

potenciales.- Defintcl6n de expectativas Y requerimientos 

personalizados. 

4.- Deñnici6n de servicios que se pi"Qporcion;;~r!ln a los usuarios, 

1\1\onitoreo 

Disemlnaci6n selectiva de lnforrrn~ci6n. 

Grupos de evaluación. 

' ' 

• 

5,- Identiñcac!6n y selección de las fuentes Informativas documen-

_tales y no documentales que constituiráon el acervo. 

6.- tldquisici6'\catalogaci6n, almacenamiento y recuperaci6n del 

sistema. 

. ,. 
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'- -' ~ ., - ,<,.·_,.- 'f'" ,,._ 

,, ).' -?·Ji'~xt.""·~:~.~::~i_\·r~·:·~,,- . 
7;; .-. Evatu8Ct6ri y reti-oaltmentact6n del 

.-"· ' -------··· 
- . ' ' ' -·-' 

sistema, Como está la 

catldad_(PreeÍst6r1) el tiempO de respuesta y el costo del 
~----~-- '·' ~-·--. 

sistema'. 

Algunos comentar;-ios adicionales a estas etapas son: 

Algunos errores comunes en el establecimiento y operaci6n de --sistemas de lnforrnaci6n dentro de empresas son: 

1,- No def'lnlr claramente las necesidades de los usuarius, 

2;- .. Comprar; sisternas.de.tnformact6n caros y sofisticados cuando 

eqvipos más simples y baratos hubieran sido Igualmente 

útiles. 

3.- Ignorar la necesidad de gente capacitada en blbl\ott•conomra; 

B.- documentaet6n. 

:.~ /' : ~ o• 
4.- Subestiman el problema del idioma . 

.;.....= ¡;¡...,;"..;.- ~ • -- "".-
5.- Gastar rn.Jy poco en el acervo de informaci6n. 

6,- Fallar en el control de las revistas. 
_-¡:) 

·--
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METODOLOGIAS DE BUSQUEDA DE INFORMACION 

' 
Desde el pUnto de vista general, las necesidades de información 

tecnológica para una empresa por parte de sus ingenieros y técnicos 

puede presentarse en tres formas: 

1, lnforrnacl6n para la actualización. Como ya se h<> rT'ICncionado 

antes, dada la explosión del conocimiento es necesario que los 

Ingenieros y técnicos estén alerta de tos nuevos descl!brlmientos 

y avances en sus campo$ de accí6n, el medí o mfls común para 
• 

eSta actuaUzaci6n es el contacto con colegas. d..,ntr..:. o fuera del 

lugar donde trabajan, así como la asistencia a conferencias, y 

desdo. luego la lectura de revistas en sus (:,-,mpos de acción. 

2, lnform,.ci6n para la Operuc!6n.- En las actívid<~des operativas 

diariaS de la industria es muy frecuente la necesidad de datos o 

hechos como la viscosidad de un fluído, o las propiedades f1"slcas 

de un material, generalmente se aplica la regla del menor esfuerzo 

en la adquisición de estos datos, como se muestra en ta s'igulcnte 

l'igura, es decir en la fuante informativa que primero se encuentre 

lo b.Jscado se detendr!l la tGsqueda. 



' 
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Información Exhaustiva.- Este tipo de t:ilsqucda de mformaci6n es In 

encaminada a satisfacer las necesidades de inform,ci6n a nivel 

estrat~gico como la selecci6n entre varias a1ternativas tecnol6gicas 

para fabricar un nuevo producto, bJscar nuevas oporl:uniduoes de 

mercado, conocer las tendencias tecnológicas de un proceso de produc-

d6n, etc, 

Es este tipo de necesidades el objeto principal de las prácticas que 

realizaremos mll.s adelante, 

Se muestra en la figura siguiente una ,;ecuencia o mctodologfa recomen-

dable para recuperar información, de la cual algunos aspectos relevantes 

son los siguientes: 

Etapas: 

• 
1 - 2 • Las dos primeras etapas son muy importantes en cualquier 

túsqueda pues si no se enti'ende perfectamente In que se está b..Jscnndo 

no se encontrará informaci6n debemos definir; \imituciones técnicas, 

capacidades, fu6ntes de informaci6n utilizables (patentes-, reportes, 

normas, artículos técnicos, etc.) retrospccci6n o per(odc de bÚsqueda, 

fcif"'ma en que se esperan los resultados; documentos bibliografía etc." 

....... _...,.. 
~ ... , .. 

' ''""" ' 

... 
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3, Esta etnpa es vfl.\ldro :.;o\<> cu"''"n ¡,, p,.,.,;.,,~, "" ¡¡,,,,,. ¡.,., '''"'"';¡--

mientas necesarios, un cuyo caso debe r-ccurrirse ,, tu,•nte:> sccun-

daMas de tipo informativo. 

4. Se refiere a \u p\aneaci6n de las fuentes que s~ utHi.z;oorán para 

obtener la información de munera mil.s f'ácil Y rápida, listando las 

fuentes en et orden en que serfm usadas. Las fuentes terciarias son 

- - - . 
de Inestimable valor en la definlci6n de las fuentes que se utHizarán, 

sobre todo cuando no so conoce bion el c.:~mpo de bÚsqueda, es prcfe-. . 
rible usar primero las fuentes secundarias cspociulizadas, es 

.. 
necesario definir en esta etapa lo!< d!!Scriptor_es o p;:>,\abras clave 

usardo catálogos de palabras clave o the.saurus. 

5, Con objeto de probar la estrategia de bÚsqueda, es recomendable 
;:.., -· 

realizar un sondeo para pr-obar si está correctamente planteada la 
- ·- . 

túsqueda en caso positivo se debto empr-ender la bÚsqueda principal de 

• 
información, 

6. -El éxito en la bÚsqueda de información depende de varias caructe-

rfsttcas; exp'ilriencia, creutlvidad, pcrseveranclil., entrenamiento, de 

parte del investigador. 

7, Una vez identificado tOs documentos, es n"cesario recuperarlos. 

para lo cual se debe liCUd!r a servicios como el BLL en lngl,terra, 

Inform,tion Unl\nnl•_d o North Carolina en Est¡,dos Unidos de América. • 
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LA NECESIOJIO DE INFORMACION PARA LA Gt::STION TECNOLOGICA 

La figura No. 5 rn.Jestf"ll. un mcdelo para conceptu<olizar las distintas 

opciones para desarrollo de la tecnología en una empresa, as( como las 

implicaciones y relaciones con la inform<~.ci6n tecnológica, 

Como se PJede obsei"V.ar la opCi6n de compra (la:do Izquierdo) en cual-

quiera de sus formas Asistencia Técni~a, lvlaquinarla y Equi;">O, Patentes, 

Entrenamiento mediante relaciones contractuales crea une dependencia 

peligrosa para la emp-esa, as( como una rápida irnplementaci6n. 

En el extremo opuesto se encuentra la opci6n activa o creativa que conduce 

a la innovaci6n, mediante la túsqueda, experimentación y ~plotaci6n 

comercial, desarrollando tecnología propia. 

De manera Intermedia se tienen las opciones que conducen a la asimi\aci6n 

' variando en grados de pasividad, actividad. i>dOpci6n, adaptaci6n y desa-

rrol\o, 

La utilizacl6n de una u otr<> de estas altern<>tivas depende de numcr·osos 

factores entre loS que cabe destacar; la naturaleza del producto, gr¡:¡dn 

de sofistieael6n teenot6g\ea del proceso de producct6n, tiempo disponible 

para su lrnplementaci6n, etc. 

• 

' 
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' ,G. 
"8 ,, 

.... ,. --
Pero inc:ttscutiblemente de la furrn~~ corno ~;e <Hin,¡,,,,¡,.,,¡., to'cnnl<>\1r.-

d8·la empr-esa el conocimiento y exporitmdn que"'-' cncu.,n\r.ln 

'¡mplfcltas en la ln.formaci6n tecnol6gica son Insustituibles en el proce-

so de admlnist.-ar la tecnologfa, 

. Las industrias de países en desa.-.-ollo pr-Incipalmente las medianas y 

pequeñas necesitan de servicios de lnfoNTlact6n que no resultan costea-

bies ni ertclentes si se organizan en cada centro de producci6n o en 

cada empresa. por el alto costo de los recul"'$05 que se requieren. 

·--~-

Estos servicios deben ser generado.-es de un flujo de conocimientos 

' tecnot6gicos hacia\~ empresas, que les permitan identificar áreas • • -
Potiinctales de desa.-rotlo tecnol6gtco a t.-av(.s de oportunidades de . - '· 
' < :-
mercado. tdenttrteact6n de problemas operacionales o desarrollo de 
f =· .-.: ,...:_ .. 
nuevos Productos. -

' 
A continuact6n les COI"l'Ul'licar6 a ustedes las experiencias de desarrollo 

"'y operae\6n de t.r1 Servicio de lnrormaci6n y Asistencia Tecno\6gica. . . 

' 1 " " ¡ - • 
!= 

' -
! -~ ' 

" < 

' -~ • 
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TRABAJOS PRACTICOS 

.. -
OBJETIVO: Sensibili~ar a los participantes en las m"etodolog!as - -- -·-·.-.----<ae- acCe'So-a ··¡a -inforrnaci6n . 

• 

PRESENTACION DE LAS FUENTES: 
~- ::.-.- -::z --"" -;;.-,- ,,., -~ -

Tomando como punto de partida la figura 1 de canales de co-

.:.,mun1caci15n' de:·ta·~infoi:maci6n se pretende presentar de mane­

ra concreta algunas de las más importantes fuentes de la 
;;~ ..... ~;;.o:.:.~~--.:.-=---- .. 

información y posteriormente realizaremos algunos ejerci 

cios. 

. .. 

. - .. -
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FUENTES SECUNDARIAS 

RESUMENES E INDICES 

Existen en la actualidad más de 2000 servici­

os de resumenes e índices cubriendo la cien­

cia y la tecnología,·desde ~i punto de vista 

la utilidad más grande que presentan es el e­

Vitar tener toda la literatura publicada en un 

área específica, ya que estas fuentes precisa­

~ente nos permiten saber en donde se encuentra 

la información que necesitamos .. 

También pueden considerarse herramientas u 

tiles en la actualización profesional y como 

acervos Completos de conocimientos pa~ados. Con 

respecto a este dltimo punto es ~mportante men 

cionar, que la tecnologfa desde mi punto de vi~ 

ta, generalmente se le evalua considerando pri!! 

cipa~ente su obsolecencia pero tomando como 

punto de referencia los países desarrollad_os. 

Especialmente para nuestras pequeñas v medianas 

empresas, este es una parametro no aplicable 

ya que nuestro-patron de desarrollo es difere~ 

te de el de los países industrializados, y v?l 

viendo a nuestros servicios de resumenes, son 

precisamente estos los que nos pueden ofrecer 

las distintas alternativas tecnológicas para 

seleccionar la más adecuada de acuerdo a las 

caracter!sticas de la empresa, el mercado y el 

pa!s. 

A continUAción les presentare a manera de 



1" ' ,, 

ejemplo de estas fuentes, cinco ~crviciOH de 

los que considero m!s aplicables. 

--:. . :::: .... 

::r :.. .., 

Jl. 
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Bnginocrin'.J ln<1ll).. 

Anual l98S·Mensual 1962 Computarizado 1970 

Es el mayor servicio de resumenes in­

·terdi.sc.fpliario ·del mundo de la literatura de 

ingeniería, en 1974 aparecieron 85000 resume 

nes y, anotaciones extractadas de más de 2 ,000 

revistas.repqrtes; conferencias, simposios, 

libros, estándares. 

¡!:. • -. . - ' 
:.· . Practicamente cubre todos los campos 

de la~tecnolciq!a y los ·resumenes son arregl~ 

dos alfab4ticamente por encabezados, de ac~r 

do.:a una lista-de 121 000 termines aproxim~ 

damente-: denominada SHE {Subject Headings for 

Bngineering). 

";": .;.:.. - ' 
-::... -. ..... ~: La aplicaci6n de la inf,ormaci6n con te 

nida en esta fuente tiene aplicación prácti­

camente, en, todo tipo de industrias y en espe­

~ialt·para•la realización de funciones .de In­

genieria', Investigación y Desarrollo, Tcnden 

cia~:Tecnol6gicas, Planeaci6n. 

z.c:: :_ .• ·.- ..... ":: it- --- •• -~ 

-.:<:!' • ~ Aparece~mensualmente y puede ser con­

sultado en· forma camputarizada desde 1970. 

--·---~· "" --- -
Metal a.· Abstracts· 

~1968 . 

< • ·----· - . --- .... -::---'--

~~- Es publicado por la American Society 

for Metals cubriendo aproximadamente 1000 

revistas en;los siguientes temas relacionados 

.L'. 
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.. 

... 

coh la transformaci6n de los metales: Ha­

quinado formado, forja fundición, soldadu-

ras. selecci6n de metales. 

tarse por computadora, 
Puede consul-

33. 



Chemical Abstracts. 

1907 

-. !)~· • 

' 

Resumens bibliogr~ficos de artlcu­

los seleccionados de aproximadamente 14000 

revistas cte.it!ficos y Técnica procedentes 

de más de 150 países y publicadas en más 

de 50 idiomas; resumenes de patentes regis 

~radas en 26 pa!ses resumenes de nuevos 

libros, disertaciones, con{erencias e in 

formes t~cnicos sobre temas de o relaciona 

dos con la química especificamcnte·Bioqui­

mica, Qutmica Org~nica, Química Macromo­

lecular, Química aplicada e ingeniería quí 

mica. 

Applied Scicnce & Technology Index 

1959-

Es la, continuaci6n de el Industrial 

Arts Index.y es publicado mensualmente con 

recopilaciones anuales. La manera de con­

sultarlo es por encabezados alfabéticos con 

referencias cruzadas, es decir un artículo 

se puede encontrar buscando bajo distintas 

palabras clave, cubre solo revistas en In­

glls. 



~' 
' 

'" 
' ' 

. ¡ ' 

l'Ood :Science and Tecnnology Abstr;u::ts 

1969-
' ' 

Resumenes bibliográficos de art!cu 

los :seleccionados de aproximadamente 2000 

revistas .cient!ficas y técnicas preceden-

· tes ·de :más de ·so pa!ses ·Y más de 43 idio­

mas¡ .x-esumenes de ·patentes registrados en 

.m4s·de .20:países cubre aspectos como, ·Ma­

•quinaria·y equipo para -el "procesamiento, 

conaervaci6n, estándares, aspectos-cconó­

.micoa·y·estad!sticos en,el área de~Ingcni~ 

·r1a· de :ali.JDentos. 

_ . ..., ' . 
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Patentes 
• 

Se estima que a nivel mundial exis 

te un volumen de 17 millones de patentes 

de las cuales 4 millones todayia estan vi 

gentes. 

Algunas de las ventajas que tiene 

el uso de patentes como fuentes de infor­

mación son la siguientes: _ ·-

La información técnica-obtenida de 

loa patentes es muy completa dado que es 

necesario incluir suficiente infonr.aci6n 

para evitar rechazos por ~insuficiente re 

velación•. 

-. Estan limitadas por definición a 

contener solo nuevos desarrollos·, datos e 

ideas. 

En la sección correspondiente a es­

pecificación discuten las dificultades a­

sociadas con investigaciones previas, téc­

nicas productivas y ofrecen métodos espe­

c!ficos de solución esto en ocasiones no 

se publica en revistas y libros. 

Noi'll!almentc revelan· las innovacio­

nes tecnol6gicas antes que otras fuentes 

de información, 

El sistema de clasificación por su 



fi !:l 

' consistencia pe~ite rec~Perarlns con fa-

cilidad y rapidez una vez que se conoce la 

clase objeto de la busqueda, la recupcra­

ci6n de informaci6n de patentes puede rea­

li~arse por cualquiera de los tres siste­

mas siguientes: 

Sistemas Oficiales Nacionales, esto es, si 

se efectuan busquedas utilizando la infor­

maci6n generada por gobiernos en materia 

de-patentes, como por ejemplo, la Oficina 

de Patentes de EUA. 

Sistemas Oficiales Internacionales, esto 

es, si se efeetuan busquedas utili~ando la 

informaci6n generada por organismos inter­

nacionales en materia de patentes como por 

ejemplo la Oficina Mundial de la Protecci-

6n Intelectual (OMPI) 

sistemas Privados, esto es, si se efectuan 

busquedas, utilizando la informaci6n gene­

rada por organismos internacionales en ma­

teria de patentes, como por ejemplo. Der­

went Publications LTd (Inglaterra), IFi 

Plenum (Estados Unidos), 

(Estados Unidos). 

chemiCal Abstracta 

' 

Ademas es posible enfocar-la meto­

dología de· la recuperaci6n de informaci6n 

de acuerdo a si se hace manual o por medi­

os computarizados. 

37. 
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' • " A cont~nuac16n se mucstriln alqunaf: de las 

fuentes de acceso a las patentes. 

Sistema Oficial de E.O.A. 

En la actualidad tienen un volumen 

supe~io a los 4 millones. 

Es importante mencionar la <;¡rar. im-
., portancia de este acceso, ya que algunos 

ti~aciones presentan esta fuente como el 

m!s completo a nivel mundial por el inte­

rés que el mercado industrial de los EUA. 

tiene para otros paises lo cual motiva el 

registro de sus patentes en esta fuente. 

.-

Para la recuperaci6n es importante: 

considerar la existencia de 3 elementos: 

., 
,1.- El Boletin de Clasificaci6n.(Official 

Gazette) 

2.- El Indice de 

r· • . , 
Clasificaci6n 

3.- Manual de Clasificación 

Estructura.- El sistema consiste de 355 cla 

ses y mAs ~e lOO 000 subclases. 

Para el acceso es necesario consul­

tar primero el Indice de clasificación, y 

afinar la clase e~ caso de que sea necesa-

38. 
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rio en el manual de Clasitic~ci6n otros 

accesos. existentes es por lista· de paten­

tes. 

, 

, 

''· 
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World Patente Index 

Está fuente de información contie­

ne los resúmenes de patentes en los cam -

pos mec!nico, el~ctrico y general, otorga­

dos por los principales patscs industria­

lizados desde 1974 entre los que destacan 

UniÓn Soviettca, Reino Unido, Alemania Ori 

ental, Alemania Occidental, JapÓn, Francia. 

Este banco está computarizado y la 

manera de recuperar la información se pue­
de e~ectuar por: 

·~ 
Coropañ!ll 

Patente 
' Clasificaci6n Nacional 

Clasificacl6n Internacional 

Claims Gems. 

: . - ': 
ESte banco cubre patente en EUA. 

desde 1975 a la fecha y s6lo registra pa-
' . . 
tenteS sobre Mecánica y El~ctricidad, las 

patentes pueden ser localizadas: 

.· 

"·-e ..... 

por tema 

por nombre de la compañ!a 

por patentante 

por clase y Subclase. 



IMPADOC. 

Es un banco de patentes muy impor­

tante, propiedad del gobierno Austriaco 

que tiene un registro de 8 ó 9 millones de 

patentes a nivel mundial. 

Su misi6n es registrar y ordenar 

loa datos de bibliogr&ficos de las paten­

tes para que puedan ser aprovechada la in 

formaci6n de patentes. 

. . 

. ' . • 

.,, . 
• 
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ESTANDARES • 

:Es·· una importante fuente. de infor-' 

~ci6n tecnológica, que permiten en mu -

chos casos identificar áreas en donde me­

joran la confiabilidad, calidad, seguri­

dad do los productos o de la maquinaria o 

equipo utilizado en las empresas, ya que 

definen requerimientos m!nimos, métodos 
de prueba y mdtodos de uso. Encontramos 

estandares de dos tipos; 

a) Internacionales.- Las dos organi­

zaciones m!s importantes son: The 

International Organization for -

Standarization (ISO) y the Inter­

national Electrotechnical Comissi 

on (IEC) , aun cuando existen otros 

que agrupan algunos pa1ses como 

!Uropean Committe for Standariza­

tion CEN. 

b) Nacionales.- La mayoria de los pa! 

aea y sobre todo los industrializa 

dos tienen una gran cantidad de 

normas que son un valioso apoyo 

informativo • 

42. 
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CATALOCOS 

La 1nformaci6n de catálogos es de un 

volumen dos veces mayor que el de los ar­

t!culos de revistas técnicas. Las empre­

sas generan este tipo de informaci6n para 

facilitar la comercializ~ci6n de ~us pro­

ductol, pero constituyen indudablemente un 

elemento informativo de enorme utilidad. 

Los catálogos pueden conseguirse cs­

ex-ibiendo directamente a las empresas fa­

bricantes o distribuidoras en otros paises, 

actividad para la cual es indispensable 

contar con·Oirectorios industriales In ter 

nacionales como loa Kampass que nos per­

~iten determinér la empresa, ~irecci6n y 

tamaño aproximado por ndmero de Obreros o 

volumen de-ventas, 

Existen también servicios que se de­

dican a vender colecciones de catálogos 

industriales como Information Handling 

Service {de EUA.) o Bcrliner (tambien de 

E.U.A.). 

43. 
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SERVICIO DE DOCUMENTACION 

Para la recuperación de los documen­

tos una ~e~ conocida su utilidad, existen 

ser.;,icio;."que·se dedican a ·tener coleccio . -
nes completas de revistas·, o a conseguiE_ 

loS en otras bibliotecas de los servicios 

que considero más importantes por su con-. -·· __ , . 
fia~ilidad está el British Lending Libra-
.·-~ ,..,... -~ -- . ~ 
ry quien en base ·a un sistema de cupones 
;?"'•- _._,., -~e- ••• ~ 
puede consegutr·practicament~ cualquier 

art!culo patente o conferencia, sin em­

b;~~rqo ~existeñ ót"roS servicios· en~E.U.A. co 

mo Info~attOn tinlimited y North Carolina. 
- - -. 

Considerando la intervención ~e-estos 
'-l- --~- . . . • 

servicios para"la recuperaCión Qc documen-·- ·---tos, es importante destacar oue las activ~ 

dades de~i'nr0i;;iaci6n tecnológicas en una 

empresa ~O~d~ben ;nciminarsc al almacena­

je de do~u~;nt;;;-sino al di~eño de ser­

vicios que permitan estar alerta de las 
1 ·-- . -

amenazas Y Oportunidades tecnológicas para 

la empre"Sa·y a·ia recupinac16n de la infor­, .. 
mac16n verdaderamente atil y aplicable. 

- <::..f • -

". 



' .-

...... .­• • 

7B 

APOYO A LAS ACTIVIDADES DE GESTION TECNOLOGICA 

EN MEXICO. 

EXPERIENCIAS DE INFOTEC 

' ' 
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II.-

INTROOUCCION. 

El objetivo de este documento es mostrar las ex­

periencias, el desarrollo histórico y las tendcn 

cias que tiene INFOTEC como servicios de informa 

ciOn, asistencia t~cnica y extensionismo tecnol6 

gico (SIATE) en el apoyo de la Gestión Tecnológ~ 

en de las eropre.sas, tanto a nivel conceptual y 

filosó~ico como a nivel práctico y operativo. 

Para este fin es necesario abordar aspectos sobre 

au concepción general, objetivos básicos, y sobre 

todo ejemplos. prácticos que muestran claramente 

el tipo de apoyo y potencial que un mecanismo de 

esta índole presenta a la creación de una tecno­

logía propia y a la innovación tecnológica. 

DESCRIPC!ON GENERAL. 

INFOTEC es una organización de servicios tecnoló 

gicos principalmente para la industri<t mediana y 

_pequeña del pa!s , que realiza actividades de di 

fusíón de ínforrnación, asistencia técnica y exten 

sionismo tecnológico. 

Se inició como un experimento dentro del CONSEJO 

NACIONAL DE CIENCIA Y TECNOLOGIA (CONACYT) a prin­

cipios de 197_2 con el fin principal de difundir 

la información científica y técnica a la industria 

satisfaciendo la correspondiente necesidad que en 

ella existía. Debido a la promoci6n y operación, 

paulatinamente esa necesidad se fue transformando 

en demanda, hasta el punto en que INFOTEC requirió 

' . 
47. 
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su autonomía para el mejor desarrollo de ·:sus fun­

ciones, y en 1975 se separo físicamente de CONA­

CYT. 

• 
Para su operación recibe un subsidio de parte del 

Gobierno Federal que es administrado en fidelcq­

miso por NAFlNSA, y aportaciones de organizaci6nes 

internacionales dent~ de los qu~ destacan OEA y 

ONU • 

' no persigue fines de lucro, sin em 

bargo , .. los :serviéÚ¡.$ y apoyos que proporciona a la -- -- . 
indust~ia.se cobran, báSicamente p~ra recuperar· 

F:.ll·=- - • • · - _ • 
los recursos utilizadoa·en el servicio . .... --,-- , ... _ ~ 

s~· ~ .... ---
FILO~?IA·Y OPERACION DE INFOTEC. 

MlSION: Contribuir 
<; cr.;;.-:: "' • - -
-·-industrial del pa!s 

el desarrollo te<.::1o16g.~co e 

a través de facilitar y pro-

mover el uso del conocimiento-eñ~la·:pioducci6n d"' 

bienes y servicios. 

FIN: Favorecer la creación de una capacidad tec-:_. 

nol6gica propia y de innovación en las empresas. 

Algunos de los propósitos básicos perseguidos son: 

o Resolver problemas técnicos y operacionales. 
0 Incrementar .. prodlictividad. 
0 Mejorar procesos y productos existentes. 

o Desarrollar nuevos procesos y productos. 

o Aprovechar oportunidades de mercado . 

En un contexto más amplio, el papel de INFOTEC 

como ~canismo de apoyo a la comunicación entre 

el sector industri~l y la Infraestructura Cien-
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tif1co Tecono16gica se muestra en el siguiente 
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SERVICIOS ACTUALES DE INFOTEC 

Los servicios de INFOTEC pueden ser agrupados en 

cuatro categor!as. 

Servicio~ de Información 

Servicios Técnicos compartidos 

Servicios de capacitación 

Servicios de Asistencia Técnica 

Han sido diseñados para satisfacer, desde las m~s 

sencillas necesidades de informaci6n técnica, hasta 

los ~!s COmpletos casos de asistencia tecnológica 

para la industria con un enfoque multidisciplinario 

y flexible a continuaci6n se muestran sus principa­

les caracter!sticas. 

Servicios de Información: 

Boletfnes de Noticias Técnicas.- Se puhlican un 

conjunto de boletfnes técnicos que constituyen 

~(l. 

un medio para mantener informados y al mismo tiempo 

incrementar los conocimientos de los profesionales. 

Servicio Express de Información.- Consiste en el 

~ervicio de consulta a bancos computarizados de 

informaci6n que permiten localizar y obtener infor­

maci6n confiable en un m!nimo de tiempo. 

Divulgación de información del National Technical 

Info1:111ation Service (U.S.l\.), se ponen al alcance 

de la industria los resultados de las investigacio­

nes del Gobierno de los Estados Unidos que consisten 

en más de un mill6n de reportes en ~ultiples campos 

de la ciencia y la tecnología. 

' 
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Servicios Editoriales.- Consiste en la publicación 

de aquellos libros que se consideran de intP.r!!ós 

para la industria.· 

Servicio de DOcumentación.- Mediante este servicio 

la industria puede obtener practicarocnte cualquier 

documento publicado en el mundo. 

Servicios Técnicos Compartidos 

Programa de Información Tecnológica.- En este ser­

vicio se integran una combinación de servicios de 

iilforinai:i6n y asistencia técnica bas.:lndose en los 

servicios mas us.lldo's en la mayoría de las empresas. 

Servicios de Capacitación 

SI. 

Este programa est.S. formado por un conjunto de cursos 

y semin3rios encaminados a dotar a los individuos 

que- manejan los conocimientos tecnolf><Jicos, de los 

conceptos métodos y técnicas que les faciliten ad­

ministrar la tecnolog!a. -

ServiciOs de- Asistencia Técnica 

ESte,servi.cio constituye un instrlllllento multidisci­

plinario de poyo técnico, que operando temporalmente 

coillo una extensión de la empresa, le proporciona 

servicios de ingenier!a-y.-consultor!a en general; 

adaptandose a·sus necesidades particulares, para lo 

cual-:-previ.amente se presenta una propuesta que espe-. . 
cifica•el alcance, duración y costo del trabajo en 

cuestión. 

. - .. 
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r. Desde-'el!punto:"de"-vista de neccsidMies de infonnpci6n 

para la administración de la tecnología dentro de 

las empresas,:~deben;·,visualizarse 3 n1veles cada uno 

teniendo diferentes, necesidades. En INFOTEC estamos 

conscientes de est~ aituaci6n y nuestra gama de ser­

vicios para·satisfftcerlos; podríamos presentarlos así • 

..,. : . 
1.- Estrateg!arTecnol6<]ic!l.- A este nivel se establece 

los planea a largo· plazo de S. a 10, se definen obje­

ti~o!l., polfttcall, etc. Los tipos de trabajo que 

bemoso.creali :JadolJ!.On_; !': · •· 

-~Pronósticos~ y. Tendencias- Tecnol6gicas 

~~~on~ulto~!a?en;el1desarrollo de sistemas de 

~-creati'Vidad:.en, la~empresa·. -~ .-_:¡_ ~ -· -- -· 

~- 'Asesorl& .en::::-lll:organizaci6n y administr¡:¡ci6n de 

:t.ela:,::funci6n".de_,Invcstigaci6n y Desarrollo 

- Cursos de innovación tecnológica. 

;;-:.. "'An.1.lisi s;,. de .. Vulne rabi li dad. 

- Exploración de oportunidades de negocios. 

- "Roll!~ir= :!t! • ~iri:: 

• 

2.- T:icti_ca.·.'l'ecnol6qica:,-..:Nivel en el cual se desarrollan 

loa1 planes;.a~:corto pla:.o. 

Los tipo de servicios son los siguientes: 

-•Asesotía,en.contratos, de negociación de tecnologia. 

-·_Estudios :de ,_JIIercado .. de productos industriales 

-rAn.lilisisude.patentabilidad e Infringimiento de 

patentes. 

- iE9.tUdios :de .;factibi·lidad Técnico Econ6mico.-· . ~ 

- Jldentit:icaci6n~.de..:;prov.e:e..dure,s .al t;ernati vos de • 

<.'recnología."::,i;..,_ ~ ·. 

'Ges -00-1 Go::-1-,..--:-r::: :..· . . . -·-
J.- Operaciones~Tecnol6g-icas .. ;: .• ~. ,. 

~ !:t c:;.e,--.e;!;:,: l' !.¡~. :o:-::::-·_' 

Diseño e Ingenier1a de productos 

Proveedores de maquinar! y equipo. 

. .. 

'" . 

' 
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Especi!icactooes de materias y producto ter-
" 

minado 

Procesos alternativos de fabricación 

Distribución de planta (Lay Out) 

Manejo de Mdteriales. 

Planeaci6n y control de la producci6n. 

I.aboratorios de pruebas y ani!llisis. 

Cursos para formas Gate Keep~rs. 

,, 1 • 

• 

• 
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TENDENCIAS DE LOS SERVICIOS DE tNI•'On;c 

11 lo largo de su desarrollo, INFO'fEC ha prese~ 

tado una clara tendencia, como era de esperar­

se, a reali?ar trabajos más completos, con ma­

yor valor agregado, y por lo tanto más intere­

santes. 

Con un enfoque más orientado hacia la solución 

del problem11 que tiene el cliente, nos hemos 

ido separando del enfoque documentalista hacia 

el análisis, evaluación y en muchas ocasiones 

aplicación de la información para resolver la 

problemática industrial, proceso que en m6lti­

ples ocasiones ha requerido de apoyo institu­

cional externo a INFOTEC, habiendo trabajado 

con consultores independientes especialistas en 

campos como; metalurgia, electrónica, empaque, 

abogados de patentes, etc., e instituciones tan 

to nacionales como internacionales como el Ins­

tituto de Ingenierfa de la Universidad Nacional 

Aut6noma de México, Standford Research Innti~ 

tute y Production Engineering Research Associa­

tion. 

Lo anterior no quiere decir que ya no se rea­

licen trabajos de tipo documental, btl.squedas 

bibliográficas, recuperaci6n de documentos, etc. 

sino que estos se elaboran para empresas que tie 

nen la capacidad técnica, como el tiempo para 

analizar e i~plementar dicha inforrnaci6n. 

En Otras palabras la versatilidad de INFOTEC p~ 

ra atender las demandas de la industria ha ere-

. . 
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cido, ::.·---
"" comentario final que confirma la directriz 

~que he~os· tomado con respecto al cobro de ser 

Vicios·,-=e"; [¡un- el industrial debe estar cons­

ciente de que los servicios que se le propor-
!.~1--·· . - . 

cionan tener la posiblidad de ser autofinancia 
l -~- ~- -..... ,... ' . 

bles, meta que estoy seguro que habremos de 
"tt~- :::-.:r_-_ -.. , . -· -
• conseguir dentro de dos anos a partir de esta 
::~f;~h~:"71:::....; •;:" 

?['r.•_ ~- ~- _ _, 'i :-:--

C;¡o.--c,• ~--; .... --. " •· 
CASOS PRACTICOS 

, ,. .......... .,- -
·1.- EmPresa fabricante de cilindros hidr~ulicos. :.:r. ---, f:r: .. . 

··-PrOblema: 
-~-~c •. ·.- , 

En general producto deficl~nte, ?articular 
--"'\' .· .. - --~ .. -~--- : 
---.· ···tneñte ñO cwnpl!a con estandares (nonnas) 

~-,l.z.¡,;·¡;._ ---~--= ~ .,..--. -- -. . . 
al no mantener concentr~cidad ~nterna, pr~ 

1!.- -~-~--
vacando fugas fuera de límites tolerables. -.-. ·-
Tiabajo de Ingeniería de INF01'E:C: 

a_¡--Ide.nÚficaci6n de información t~cnica 

--· 

b) 
!.- ~r-.=c.J..:.::.,;:'$ 

cubriendo los siguientes aspectos: 

-;.-proceSos alternativos de fabricación 

(3 en este caso) 

-;.;t~erias pi-imas 

toleranciaS de fabricación --- -. ·e-s"¡}esoi de" cro!l'lado en el vástago 

y m~todos 

de prueba 

En base al proceso más adecuado se usó --- '--iñfo-ciriaCión ·para diseñar una berrarnien-

-.. ~. 
• .. 

S S. 

• • • 
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ta especial que al mismo tiempo que corta, 

genera su propio soporte. La misma herra­

mienta sirve para inyectar un flu!do que de 

saloje la rebaba {viruta) que se produce en 

el corte . 

e) En base a información sobre soldadura se i­

dentificó y adquirió un equipo para soldar 

por arco sumergido que elimina las imperfe~ 

·cienes de la-soldadura manual. Este equipo 

~~.se combinó en la operación can un torno para 

~lograr una velocidad de depósito en la sol­

._·: dadura que dl! como resultado uniformidad en 

~:todas 'las pie2as fabricadas. 

d): En base a información de máquinas y equipos 

•. usados .por la industria de motores de combu~ 

~ ti6n interna, se disefiojadapt6 un ~~uipo p~ 

<;.~ra. rectifici!.do/pulido final los cilindros 

.:;;.:::;hidráulicos.· 

e)..:A__dquisiciOn de equipos para medir el ucabado 

~de la superficie (profil6metro) y en base a 

:..:: estándares· se establecieron los rangos accE_ 

A-::·tables de calidad. 

f)_Se ~onstruyO un banco de pruebas para medir 
' ~_-los productos de la empresa contra los están 

dares y contra productos de la competencia. 

Resultados a corto plazo: 

a) Ahorro de $80,000.00 (U.S.I en la compra de 

~ una mAquina para rectificado/pulirlo final. 

tnv~rsi6n que no se justificaba para el bajo 

~-volumen de.producci6n•de~la empresa. 

bl .. Se.estandari:taron las dimensiones de los ci­

~lindros a fin de ofrecer productos de fabri-

caciOn bajo especificaciones y evitar dise-
r:: ,··-: • -

..._ ... _,....,.., 
' -; '. ' ., 

' ..... ' 
~: ~Jt 

/" ' • • ' .. . .. 
··-~·~-~ 
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ñar cilindros para cada aplicación. 

e) Al cumplir con especificaciones, los cilin 

dros de la empresa fueron aceptados por fa 

bricantes de maquinaria de ~precisión"; a:n 

pli&ndose considerablemente el mercado/ve~ 

tas (en el primer año la empresa logr6 ven­

tas de aproximadamente 300% a las que tenia 

antes de modificar sus procesos) . 

' 
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APOYO A LA INNOVACION TECNOLOGICA 

Uno de los aspectos m&s débiles de los paises en de­

sarrollo es la falta de capacidad y do experiencia tan­

to a nivel macroecon6mico como a nivel microecon6mico 

para el manejo y administración de la tecnología o ges­

ti6n tecnol6gica. Las experiencias mfas ñentro de 

INFOTEC muestran que la mayorfa de las empresas tienen 

problemas en la incorporación del elemento tecnológico 

dentro de su planeaci6n a largo plazo, en sus planes a 

un año a si como en sus operaciones diarias. La incor­

poración exitosa del aspecto tecnológico depende funda­

mentalmente de un ambiente propicio y positivo a la inno­

vación. INFOTEC na venido desarrollando escencialmente 

servicios de consultOría orientados a re,olver esta pro­

blem:ítica, ~nicialmepte con sistemas de infonnaci_6n que 

sistematizan el flujo de conocimientos dentro de la e~ 

presa, creando un departamento de información, que debe­

r~ evolucionar a ser el departamento de planeación tecno-

16gica que servirá posteriormente como nacleo del siste­

ma. 

Este enfoque requiere un proceso participativo dentro 

de la empresa a través del cual el personal de la empresa 

sea capaz de entender y usar la informaci6n tanto econó­

mica como t~c~ica, y administrativa; formar grupos estra­

L~gicos de evaluaci6n de negocios en los cuales se discu­

ta la aplicaci6n de la informaci6n y las necesidades adi­

cionales de la empresa para llegar a resultados prácticos, 

esto constituye un instrumento ideal para llegar a detec­

tar oportunidades y amenazas. 

• .. 

• 

• 
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«•«, and p-;~u~r;:i;;,p;¡,,fr~cnt .. · n,;, ""'""J'!Ínn ¡, far 
from ~orr..a, and it h.,; 1<.-nded lo cau<e •y<tematie nr~kn 
of tbr othoi funcrion' nca'"''}' for offruivr innn•·><ion. 

Thi• o~rV·ariÓn ;, imporrant in thr light of uur con· 
dusion thar uch of thr s.c•·eral mb uquifl'd for rflc<tit·r 
tedlnical innOvarion prescn" uniqur challen¡;co and must 
be filled wirh'Vrry'd¡fferent rfPes of p<:<>PI<, <>rh !}'¡>C' to 
b< ll'uuited, '!lana~, an<lsupported diffcrrn1ly, offcrrd 
diflrrtnr seto of incentives, and suporvi...d with cliffctmt 
1)'¡>« of mcá<Ur-.O iñd Control.. Mmt t~chnical organÍ/.3· 
tinm ,.,..m not !O h3Vr grasprd thi, concrpt, witl1 thr re· 
sult that all'iCcliñiOI prople tend "' be rc'-ruitcd, hirod, 
'"l"'r•ist<l, ,.,{,niroi<d, naJUated;and onOO:uragtd a< if 
thár principal-roles wcre tbosc cJ creativo •cicmisr<. Flut 
only a ,.,.,. onh·.s,:ProPk in fact "•.,;• ~~~. 1'"""""1 and 
1~chnical qo•~lica1iom for scionrific invonti•·rncss; a 
>rurive <cion~<t or ongin~r i• a St'<'ci•ll>ird who n...ds lo 
be >Íng!.,d our and culrivaud ar.cl managcd in a <¡>ccial 
wa~. 1--k is."probably'a mon& ÍMovativc, tcchnically 
wrll-rducatod individual who cnjoys working on ad· 
•·•n.rrd prohléms,' ofrc;, as a "lo~r." 1n an industriallab­
oratory, h.c is li~cly to },e among tht minoriry Gf ocirntÍSIS 
and rngjnttl"$ with doctorares, but Mucation itulf is by 
nn mean< thC'Cii!~l-i<>ilfó"r oOarivily • 

0.. mtr~cncurJ< a <pecial ~on, too- cr<ativo in 
his o••;n "·ay, bÚt his is an aggn:s.;vc.form uf <r<a<ivity 
•rp«•priaiC fol sciUng añ idea or i' prñduCr." Tht' ~nm: 
prm....r• driv~.:...O:~Y. be_l"!_& ntiunal, morc" cmo'rional 
•h;>.n tho"" o! tlic cr.ati,.., .acntist¡ he is cornmittffi tn 
•chi.-.c, anJ lc<•'&,n¿¡,m<d ~I>Oulhow todo«>. He"is :u; 

likdy to pick,up >nd.succcssfully cbompion •otn<Onc 
dsc't original idCa i5 lO ¡';,i';;h-.:On~cthin g of his uwn nca­
tion. Such an Cn!r<prcn"ur ma)' "·el! havc a brood rangc 
of inotrc<t> and acti•itiM; and he mu•t bt rocruitt<l. hircd, 

.. , 
'• • 

' .. ·,.·.· .: ... 
l' 

•· 

' . 
~· ~ . 

'·•·''" , .... • . 
i. .. : ... . 

~ .. . 
•• 
• • • 
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mana¡:cd, and ""nnbt..l \<f} doff..,cntl¡ fmm thr """Y a 
ucati>e ...,.icnti" ¡, tr<.Oed in thc <>r¡;an,._.otiun. 

Thc rmin1 man.1¡;cr i' ~ ,nll .!.ffcrcnt lind ol p<"rM>O 
- an or¡;anizcd inJI'idual, •cmitin tu 1h•· n«·d• of the 
•e•·cral dlffercm l'"'plc he'< rrying tu cot>U!matc. andan 
dfecri;·c plannn;' ; t,, iatt <r i' <'¡>C'<.ially imptJnant tfl<>ng 
lcad time, c~p<nsi>c material•, and rnajor suppon ar< in­
vol•ed in de;cloping tho ideas th;n hc's tnoving forv.•anl 
in thc organúation. 

The sp<>mor m.1y in f.ct hr n '"'"" t•,pcrienn·d, nlder 
¡>tojc .. l lllanagcr or fMmct ''"'""l'r<"ncur who nuw has 
matured ¡o ha•c a '"ilcr touch thatt "hcn ho WM first in 
the ut¡:dnization; a> a <et\Íur p<ot><>n hr can coach and 
hdp subordmates in the organiution and >ptak on their 
hehalf to top management, allowing thing• to m<>~ for­
ward in an dfccti•e, org;~.ni,...:J f.-hinn .. \tan)' org=~­
tions rorall~ i¡;n<ote thc '1""'"" m~. ~el nur <tudrcs of irl­
dusu'ial re<.<"arth and de><lopmcnt suggest rhat many 
projecu would "'" ha.·e bccn snccc"ful ""'"ir not for 
thr subtle and ofr.cn \!OrcctJ&flÍU"d assi<Uncc of >uch 
.enóor peopk ae1ing in rhe role uf <pon.ar<. lndc<d, or· 
ganiz.ations are mn•t <U«<"<Sful "hcn <hirf cn¡;inccrs or 
laborotory dirccwr> tah on rhi< >ptJn•ur role as pan of 
thcir narural bcha.·ior. 

: ,. 

• ; ·f i• . 
• 

l'inally, thcrc i' rhe information t;•tc·htpcr, thr com­
munic~ti'e in Ji ,·idual '-'" ho, in fa<t, is the <" cption to !h~ 
truti"rñthat cnginror> do not rcad- rspr<ially that thcy Jo'"": 
do not read technical jo o rnab. 1f y ou" re 1 onk irlg for a How , ; ; 

· of technica\¡nformation in a tMearch and dovdopmrnt ., 
urganiz.1tion to cnh.mct new prod<>ct dnrlopn><n! or 
procc" imprnwtnctl!, you h.!\t 10 l<>nk to th<Se t;atc· 

' ... 
leeper<. , ,,., .. 

Bu¡ t~o« v. ho do •<><·' r<h .,ml de,·cl<>pmont nttd mu- -',.: ; · 
lct inforrMtion "' "el! ~' tr,·hnical inlormation. \l,"'hat 'dO- ~~ ~-;: 



., ·'·.~-- ·-- " ,. • :.>•,,. . .. • 
f· .:cu.;;.{~~ ~mio want? Wh~t ~fe coml"'tito~ pro• id· 

·;_•- \ 'irig?.l--lo~ nUght regulatory shi{a impao: th~ lirm ·, prn· 
é' :tnt Oi .;ont~lnplai«< produ<"ts or p<o.;ess.s? For ans"e~ 

' • ' • rl 
to <¡u~rions >ll<k •• tk<sc re«arch and dc•clupm,·nt 
¡><oplc,nt<d peoplc 1 call thc Mmar~et ga<e·k<cp<r>," <n• 

¡j~eei-s or sdcnli~ts. or ponibly marketing p=plr "ith 
_ •. tcchnical background who focus on 'morkc<-<cbtd in­

,>r '="" bm;i,;ón and communirate tffccti"vdy lo thti'r «c~nk·al 
:;-~~~a,~: Such a P".....," i-eads trade íoUmal<, 1alk• to 
~ e_:,~~ ¡.,c. ro_ tradc thow"o, arid ¡, .msi!in lo com~ti­
(" 'ti"' info.-marion. Wirhout !Um, many r~anh and de· 

V.loPincnt pwjecu and b.bo,.,¡rorie-; bccomr misdircctcd 
with rnpcct "' mad.rt trends ond ne<<l<. 

-n.., sisJ!ilicant point hc<e it tk4t thr Slaffing necdrd tn 
"~-; c:ouW cffective innourion in a tedmica\ organiutinn ¡, 
. ,; ···~ fu bro._der tkan rhc 1)' pi.:al r<:>eorch and Jc,dnpmcnt Ji. 
·., ···-tuWr"has .,.ually assumed; our >tudi.- in<-bc.<tc that 
" ;,: " rruony iMffCCiive t«-hnical org.:rniution> ha•• faikJ ro be 
• innovarivc oolely becausc onc or rnore nf th~•• fi•e quite 

d.iffercnt critica! fun.._-.ion• hao becn abocnt. (for rh~ moor 
rrcm/ appli~.>rion o{ our ,..,.,. .. .,.,enr techniqu~> lo re· 
se~rch .md d:o-,klpmmf •t4fing isJue>, rMden m.>y ¡n¡h 

lo ••~ Ric:hmd G. Rhoade$ ~mpub/Uh~d mCJSt.,.'s th,;siJ 
.,.. "A o,,.pariJon o{ l..>bo.atory P~tt{or .. ~ma by .\lt.!nJ 
,o{ Critica/ Funcúons A...,fysU," S/oan School o{ Man. 

,1 

• 

"femml, }une, 1977.) < 

Thc Social Aspcm ofTechnn!<>gy 
The •tructure of an org~nintion also affccts the sueco" 

, of iu crcari•c dforu. The nccd, of Cnllr>e. is for an in~tr· 
rélati"onship which cnhJnco< rhc Row of th~ right kinJ of 
informarion intO an.J tkrough thc rcdtnical organi>ati•>n, 
auuro its •pptopriatc u .. thc<c, ond ~ncnuragcs thc !lo" 
of rt:>ult< of <echnica! p«>l<~tm from tkc <e>e.,ck Jnd Jo. 

'wlopmcnt group ro the oth<r N<" of thc org.10ir>tion 

wlle!c rbey """ be maJe to """'"· 
No «•e:trch and &vdopmcnr organiLJtion proJuco, .t 

profit. At h<:>t OU<h org.tniHtimi< can pr•,Juc< rh,· 
~echnical base< t~at wilt pwnit ~~~ fitm'; matketui¡: ,tuol 
nunufucturing activitic< tu produce thc profit. Thu< rhc 
K:>rch for efkcttvc, profitablc inno•arion mtt>t cmhr.<e 
tbc: int<rfa<e relarionskips tkat bring informJcion inm <e· 
.. :uch and devclopmcnr and mo•·c its «•uhs fo,.,·arJ to 
od>ct part> of tbc 6rm. 

My colleague Professor Thomn J. AUen i< rcspon><blc 
fot sorne of thr best .. uJic< in thc coun«r on thc fa«<><> 
th>t affee< techni<:al in&lfmarion Ao"'· in an org;>niuti<>n. 
(Se~ "Comm~t>ricafloll5 ¡, tht Re<~arch ~"d Dev<'ltlpmoJ/ 
l.~b,r.Jtory,'" !ry Th'""" J. Al/•"· T~chnn\o~) Re,iew, 
Ü<l••~<'r,'.'-J"~'"'her, 1%7; a~<J "Desig<¡ {or Cmmm<oÚ· 
caticm ¡., the R~s=•• ¡, a>td D•~elnpmenl L~h'.~""mJ•," by 
Ti>,......._,, J. Mlm d>~d Alon R. f .. s(eld, Tr<:knulogy R<:· 
vit"', .\!.:)'. 1976.) He h3< found, fo< example, t~>t Tf yo u 
....~ratc , .... 0 rcchnica\ p«>plc by óO or 70 r ..... you"vc 
wpprc<,.d the lihbhooJ of techniul communi.;3tion b)' 
two-thirJ<; >ep.rate th<n• by 3nother 70 ¡...,, a .. J )<>U'•< 

cssenti311y e\imin3tcd 90 1''" ""n< of th: poss•hility of 
te<:hni<al commu!lication bet'>l em th<m; furthemwre, he 
linds no differerJ<C in rile Tmpedim~m to .;ommunic·ation 
bernt•'o 1,~110 mib .1oJ _;,~llll fc<t. 
He~,. .!l><> f•>unJ th.lt thc "":i3l rel•toothhip, b,·'"""" 

' 

• 

T~e e•P'"'' .. al a <:~1el o•ooul"'e un most •nlluence any n•w 
tec¡-.,ol<>gy -ba"'d p<oduct ""'olopn>Qn[ P'"'l'~m on t~e ooog<am O 
eoly stages- dur<"!J po-eln"""'Y study. design. •na de,.lopmont. 
&1 current ••••a•d• suggn.,s to 1~e autt>o< l~at cti>OI "'"""''"" 
olhoo<~ actuat!y devore Only '""""1 amounl$ af t~eor ''""' oJ"<l 
a1tent100 fo these oarfy Sfa;o• <1 suo:h ""w-pm<luct p<<>grams 
ln.,ead. tl>ey t¡-pocally Mvo ••gnohcanl onvotvem~nl ~y llu<Jng 
p-o<luo:tion on;! man<ot<>g - "~"" -.-, toO late le do anyth.,g that 
can"'"""'""" tno outo:ome · taY> Protessor Rot>e<ts (T,.. 
llustratJ•e ~gure """'"' ~om '""''ed wt><k by FO$to• ao>d Glu<k 01 
Mc!O;in""y and Co ) 

technical pro¡ltc "'" critic.dly rdat<d to !he <«hnic.tl 1<· 
latiom~ips bet .... eLn th<· '·""'' P<-"pl<. l he per>Oil wit~ 
whom you go HJ lun,h or dTtwcr ¡, a\so th< person with 
who>m yon'll t.1lk '~'"" nc"- '"hnico\ id~l>; tho "'""'"' 
uf techoi<>l pnohlono·"<l••n~ ido· a- ...-itkin thc firm «><«• 
late ><<ongl~ ""~· th< "''"'"~' of informatiuo about thc 
Sunday afrerno•)n f<>o,!ull ¡;.tm<-

Profes><>< Alkn'• >ppru.t<h cmph~,iu< thc ;od.tl a,. 
peus af man~gn>g ~ tcchr<i.:al org>niotinn, -'" Jrca rh.u' 
tcchni<:ll m•n•ge" kt ve "><\Jo m <onoiJer«l. 1 f t<c'hno ln~y 
i> tu be u,cful '" P"'.t"" itnpro•cmcm, n~w pn~\n'-"• 
and """ bu,in,·"· "" """' t~h ·' hro.tclcr, mnre "uhm.tl 
Y!tW o[ what 10 Í>ct ,.~,.., pb,·e in rhc cre.Ition ,ttul en­
hancemcnt of tcchni~~l utfurtnotion Aow<_ • 

Anothcr ,;.,. of inforntJtion fin" re L!tcd to intto"Jtion 
rosult5 from th~ "'"l.. of l'rufe••or Eric "'"' Htpp<l o[ 
M.I.T., ""ho h.h Jc..orob.:J and Jnal~ ,,.,¡ a ,..,;., of po,;¡. 
blc pan~m> for tnnm•tiOM. He .._-ondud.-. th>t "'"'" 
dotninatcd innu•JtÍO"- that i'l. innu•·orion inspire<! Jnd 
often creatcd b)' l C<l<tnmer r•ther th~n a •upplier - i• 
far mure pr<»l<r<t tfun "" h.tve a,;umod; >nd he pr<>· 
po>e> that bnt~ t<•,htti".d Jml mJrl..ettng org>ni1.ttinn,. 
oh<ould ,>díu" ¡hcir ,u.ncg<c' [{) <óplf;liro "" tho u<et 
domination of m<l•'h inm>v,,tion. (S~e '"U>cr< ~s ln­

""""tors."lry hu A~"" llipp~~ page 10.) 

Choosing -'<mung l Sl'cctrum of Ventu« Str.tt<gi,., 
Thus for 1 hl•'< emph""'"J i»ue> reiJt<J tu inform:ttion 
flow in inno•Jtmn - "her~ rh< ide» rnlh- c-ome frorr 
onJ ho" the: re.!ch th.tt ,riucal p<>int "-ithi;, rhelirm in 
which rh<> "'ll k tho>ughtful\~ con<idoreJ. ~ow we 
cometo.¡ ,nll rn<><c .;ru<"iJI i<>tte· if <he inf<>rrnltion 
comes inr" thc tirnt .ttt-1 if the firm h'< the te,hnicJI 
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Áu~o.lwo> ~'1' o< '"·'1'"" ,,,u '""! ~'"'1 S"!'"'u" 
JOj ('J~U ~•p O! pu;wuoro f"'"!""·" lu-"u>ll•u«u 1ng 

. .,.,,"""'l 
""'u OlU! 'iluwo'il lOJ <.p<oJJJ~ S!'{' dr"' o¡ .\pn1 Un 
W.dwro ><{! <¡>op><ll<ti'J" pul ><¡1 >-.¡ 'l<IO .U;u p>P>j 
.)J ~!WUIO) l.\lln:JlXl >t¡l 'PJOOll ))l)l><l 0 ('Jio:>'i Álq> 

pu~ '.(u~dWOJ ><¡1 ¡o ;o,n¡wwo~ HI!Il>>~> ll(l 01 s¡~.OO 
-OJd "'"!"''! -'"" IO)~w n¡ll)> p;>H<><JJd dnOJll s;i-\¡•u• 
S>fl!UTUJoddo '!'!' 'sr<o.\ ""' ¡nu >q¡ llu!'"O ">Aow 
p¡noqs uug >q¡ 'f'"i'" 010! ••••• ''"'"!'"'ll"'l"Llll!!!odu!d 
'pu• SJ)l!Unl.Joddo !0'\J~W ¡o <>llu•J p•oH¡ Áp<Us 01 dno.f.i 
•!sÁ¡•u• """!unuoJdo u• ¡o P"!'""" ¡u.>w>S•u•w "" 
pue •,,,.,u!snq ·"'u pu• sunpoltl ·"·'u ~"!"''Do¡ p>n¡w 
·WOJ \[!1< •~-\\ Wl'J >q> '"U ''I'"""IJ• ¡u,mH.!o¡;•op P"• 
q:"JO><;.ll JJnlUJA [•W>¡u¡ S!'\1 UO LIIO ""P U¡ JW!L <•-" l! 

1!<\1 p>prlpwn ¡u.>Ul>'i!"u>U1 <Jr.>.l o.y )" pu > Jt¡l l~ "S 

"P'I!"J 'l'!'l·" ¡o t¡lO<J 
'<l,npwd """ "·"' •~·" '1"''" ><¡1 ~-'"·'!"" Sl'{! "! <pun¡ 
~'"'odl"' ¡o uO\u<w o~s '"~J, ""~ ·''1' I'"!'·'J ••~(·><g 
• S><Q ·=•~ut>mj l>t¡m <,.\utdwol ><¡1 01 ~'\'"1"' '''I'~W 
>t¡l Ul p;>t~f3J1U!·P'~·"-'"J >q p¡n"" '1'!'1."': ·""'J·MOU'! 
pu~ g!iJ>dOJd <¡eo>¡ew I"!'..>J< U<> IU>I">d>p .(¡aeoq 

•w•"-'' 1Jnp<>1d ·""" do¡> "'P "' •~-" t•<>:f.o".dru.ull ·"'" ''!' 
pu• '•¡eu»eW ¡o ppg >l(l U! sr ... <<.>U>'~t¡¡•dc•uud •,w•;¡ 
>'{l. ·sr•r! ¡eotmp>l ·'"" do¡oA>p 'o o dnru!l .úo,.,oq~1 
¡rp><l< • -""!l"'!u•\Lo ¡uowdop.»p pue '1''"''"1 >Jru 
·u>.• l"'ll""! ue Á<:¡ p;,e¡d>J sr .... 'I'"'"Jd~ t••!do> OJniU>A 
><.¡> OS •..:iss>uJSm¡ Nl'>U >nO!J!'l"'" 'proJ<¡ ¡o llu!<pune¡ 
><{1 uo Slq~""! pue UO!lOU>JO)U! ""!'l,.pe l!U'P!AOJd 

'"" '"·" .. -<~ll¡ouq;.>i un ·""f'"!·" .. '"l' ~>pn¡oum '"""' 
->S•uetU >\ji '<>!mdtum ti U! P·'"'·"'! WJ~ ~'!' 'l"'l" "! 
Ole>,( 1no¡ "'JV ·;>!'lunu•...JJo ,,,.,u '""un P"" Clu¡ou 
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·\j'Ol ·""' JU ~l 110'-"' ><.¡1 UO <>.1!>'-'J"<><J p.l!-'e.\ >plAnlJ 01 
p>u:l)"'P ,'.clo¡out¡>>l uo MopU!"" p>Ur.> lU>W>:leuew 
>'11 .l>~od • -OWI~ .Oio¡out¡,l-!(<1!'1 ¡o "'~'Id dn·JniS 
''1> "! l!Ufi"U.<U! JO !p!UJdJ~ ¡r~¡d~> >.mJ~3., o f"'·'"'!IOJ 
'! OJuA •no¡ ·~ >q• 10.:1 "0961 "! uo~n!u•S•o .Cl>or11• 
""''"'·' "!u.!~~ ""!'"'od"" ·~¡op'uom•q-!)¡nw '!'U 

·su-.q n:>U!"''l ·"'" p•o•q do¡o. 
->p 01 S<f!.{J1 un~ SI !Rd ><¡1 J>AO =IO!Jod:<~ •,A<~d 
·Wm ouo .,.,, ow ·~ 'woq¡ Suow• Su¡'!OOtp ¡o • ..-,rud 

· ''1' pu• ""·'!l•w>~¡• ><>ql ¡o >mJ!U >t¡l H>¡> •>t•w o L 
"P<MOlU ><¡ 01 OJ! WtlposJ M><J :>t¡l 

qott¡M. OIU! <lO>¡J!W >ql jO -=>!1<!1~).)Uetp 0<¡1 pUE 'JJ>¡JOtU 
>ljl OIU! plO."-'OJ !:pnptud OAOW 01 >¡<j!I!~A! .,~l!IUs:ll 
>ljl '¡(2ol~ll' ¡•Jouo! !,UIJ~ >ql '»••• o¡qe¡)EAr >\ji uoSu! 
-puoJop ''l'"'"Jde >IO)ldOJdd• ''1' wru~< "'1' "!'!""' 
lll<)lj P>jX )SOW UllY t¡>•> '.tl>liTUJoddo U>A!li ¡(m 10:1 

"\'llf '~!1 Sl!Urdww ¡o ¡ll¡d.U ¡uow>!•u•w >l!ltU>< 
!~"'""! •·•!<U>l"! ¡o >u~>llU '"'{lO ;11{1 "' Ar"' ;11{111• np) 
'"'tl!'"'l"'~" • ¡o 1wwdo¡>up '·"""~' ,.,.,w,., "! '"''"! 
01 "'"'!"" l""d•• OJ!IIU~A !up¡nupun ¡o ltr.>WlJWWOJ 
M"j Oljl WOlj liu)~UrJ '>py.< !) <IU>dl:lll[OAlJ! >[<:¡_1$!od 
<,Wl\1 0'{1 jO WIU).):>d• "'U "UO!)!AOU\11 ¡e>!llo¡OUtp>l 
A<:¡ p>IU>O>Jd -UOJO U>U!snq """" pu! sl>npo•d 
11\.>U-'""!IJtliUJodJo )11\lUH 01 puod<Ol 01 'l.IOJJ' 1)0'-tl 
U! 'UO)).)JJ!p IU>l>JJ!P Al>.\ AU!W "! p>AOW >Ht¡<WI)j 

,.·ll'l!l!>~rn< >lruu>A .• f"'ll"' 
-<:15 >tp 01 >J"t{ UO) .. n>l.\"1 .(w I)W.q H!'f' 1 pUE 'h[lU1~ 
.ún l'l~J•UI >q> 01 ~:~nd¡no ¡uomdo¡>A>p pue lf'Jorn; 

-01 ,uo¡ 01 "'""""' uo~••!u•:l•Q •=•¡d>o>>¡nuJ ><ji OIU! 
P'•·"-'"} ~•olu <ll pu~ p>dup"p >q o¡ '""f><>Jd l~~!Ut¡~>l 
>-'f¡e.<OUU! ><<l\jl ;,no> Ol>llop :><¡ Ol <•ql~'l·" U~tjl 'u"!l 
-•W10JU! '"'!' "iu!•n 10) S>'lno'i:>J J.~t¡IO puo MOt¡··"O" 
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•dop«J Íl.'l prcscnr Uu~rn~l Yen<urc ><ratcgy of <r~ing tu 
d<vclop small busin"'><' b.neJ on off.tbc-shdf a>nrn>«· 
cial exploiutions ro <<>t "" a pilot bHis <he romp>lly'• 
idc3.'1 fnr differcnr markets. AnJ in fact, dmin¡; thc po.t 
K•"enl ye:1rs thi• firm has bcen sorncwhat <Ucccs.•ful in 
•n!Órin¡. frw ncw markct ...... 
.' My point is not <o cmplu.<izc thiola" apparont 5ue<css, 
Wbkh may, in fact, won rum inro a fai\urc. My point i< 
urN:r ro cmphasizc bow mudo work and rime are ne<n· 
~ry to erute a i>asis for mc:~ninsful divc"ilicarion, and 
how m.ony difftronr :~pproachcs are a<allobk from w hich 
to choosc. 

Lookins back ><aH of """ uudi .. of vcnruring, 1 rhink 
wc havcleatned a fcw- aot many- things: 
D Fin.t, long tcrm persisrcnco is w¡uircd for any •ucc·e" 
in vcnturing intc major ncw bu.•inr" ctulcavo". The !S· 
yco< foi\uro rcu>rd that 1 i"-'1 Jcsc-.i¡,.,J is somcwlur on 
<he long siJe but not really an uncommon experience. 
New-~enture dev<lopmenr o! I>I'W produCts and new 
bll<i=>e' is .iot st>metiUn¡ tO ¡n in tu for ayear or IWO or 
th~e or four¡ it' s sometiUng to w hit; h you h.ld bctur ha ve 
a lon¡t-~ commi<ment supi">rted by the bc~d that it 
matti" that you <ueccod. 

e• 
O Second, alrnost <"<ry succ..,.[ul new venturo Str.uegy 
;, ><lmehow dependen< u¡><ln eith<r <:Opying ot cou¡> \ing to 
the •treogths of •maii·<:Omp•ny technical entrepreneur• 
•hip. This is tme whether you're engaged in "venture· 
o;apital inve,tments in new, high-techrto!ogy companie•, 
or in ioint "ve"iitti<"• trying to combine the technical fdca• 
of a •ma\1 n,;.· finn wirh the capiul ba!Z and dimibution 
upabtli.Y O¡ i lirv 6.-m, or uyin¡ to crea te an enviran· 
on<nt in your Own brie firm that mimic; in imponant Ji­
m~nsions die creative, aggres>ÍH, enuepreneuri.tl milieu 
o( the small;'high-rechnology-bO>ed enterprise. All •he•e 
"'~regiO$ emrb•i•.• tite virrues of the •m31l, high· 
t<chnOtOgy fitm; ir'' intrigWn~ tu me that lar!;<' corp<HJ· 
tir;n, tr0nli: «} entt:r :OttoV Jtivc ncw bu"""""' are sill\ply 
doing thOir. bc-;t to imit.ate what the sma!l <:Omponi.- ha ve 
been doing for many yur.;. Th.i• sU\l&'>" to me,¡,., brge 
cc,;panies want.ing to venrW"e into new prO~octs and ncw 
buSin~•'ar~~· ;- and ~ven tho .. =king .ñerely m im· 
pro~• ~,Usting ploduce and processe;- might de~ber· 
ate\~ iñd ~¿r"f- 'P<'<ifical\y look "' n~· enttrpri .. forma· 
tion .tnd "gro .... th-anJ at tk enuep<eneu..-,; who achieve it. 
OUi stÜdies demoti"'~'" that dte kinds of [><'orle who 
b•~"la.--gc, high-technology fimts ¡o form succe.,ful new 
Cornp,;nie> ore th~ •~me kinJ, o[ pc-ople whc>, whcn thc·y 
·"'Y¡,:· thi: largo finn, are the key entreprencu" bc~ind 
1';;.,._. ventor~ Jevd>pnl<nt there. In other worJ,, th"e 
"s.oms to b<: l p ortkulor kind of pcrSon w~o is goittg tn lfY 

•10 Jb ;,;, enuep,..neurial thing - wbethcr on his own 
·~(" wíth a fcw hundrcd thou•:md doll•" !mm a N"'' 
• '(oik ~cnWre <api<Allirm or insido the buwd• of a nl~l"' 
< <~'1':'~ ftion invc>tlng <<ver;¡\ million do\hn in anen'P" 
~.ro)a~n~h """' bu;ino''--"'· 
,. O· Tlüi<( no gencrolit.lri<>n.< ~re P''"il::k oo th~ ;uhie•t "f 
";.;hic~ <trJt<U fnr neW·•·cnture deH•lopmcnt rc.tll.> 

1 W<;,¡.¿;:.Wh<n wc loo k at t he fcw m ojnr cnrporJti•;n; "h" 
ha•~" ,i,,c.,,fu\ly m•>•·cJ bo\Jlv inm """ hu•in<"«c' 
thi<>Ug!l'innoWO'O'C «chnnln~;·, :,.,.. fin.! th.>t <.te~ orte\ 

• s;rlle~<~ ¡,,>U""" ore •·cry diff<rcnt frum thc othct,". 

Fot example<, Mlnnesota !<.lining and ).fanubcturlng Ca. 
h"-' for 30 )CarS fullowcd a "<->tcg¡-· of dopenJing upor 
IOI<rn->1 ~enturo ;timulotior with a buutiful org.tniza· 
tional>¡)pruach fui o<e.>ting ~nd exploiring """- ldu•. 1n 
"''cnt yearS Dow Chcmiol Co. h:¡,; taken ~ very diffc«:nt 
approach, utilizing venturc copita\ im·estmcnt and out· 
side techno\ogy anluL;Ítiun "-' a strdt<gy fnr building 
prnfitable new hu,ine;oc.,;. Through the medito m of Exxon 

.f.nterpti•es- astil\ oliffcront <lrarcgy which ·'PI'''""'" 
ha ve saong meril ¿ttJ hig~ pn;sibility of succe;;.- hxon 
is plecing t~thcr venturo apitJI, joinl >en<ur«, and 
in-house rescli<:h and dr:•·c\opment rcsults into the hose 
frx ,ign~'io.,:mt new b~ió!te.> entiri~•-

The>< '"-'tegie< ><e ~xlnlplt< of succe;, tu b<: lo<>ked a< 
urefully, but no imlhidual or con<pMl~- <'dn ü ~~ ro h< 
successful mete\y b; mimicking any une of th••• 
mategie>.l"he approach thAt works fur onc firm nuy nor 
wotk fur •nother, e~ en if both finns do the right kinds of 
thing• abou< .,,ffing .>nd "' unure, beca use thcrc rcmlin; 
thc nced :u devá>p ., fo><m.<ltechn<c:J 1 .,,, te-,¡y "ithin t~e, 
firm_ 

Ho" to Win Profit> h) Pl.tnning Technolo-,¡v 
Our >rudics f<VCJ\ th.Jt mo-t curpor~tions hH·~ iguored 
tc'hnolog;.;.ll '' r -ll~gv "' ~tt drn>c"O t uf o <e r .di ""P"' uc 

sttat<gJ". Fnr '""''" ''-"·"""· ""'-'' tirm, ~no ir thór Jttention 
to finJn,iJ! Jnd n¡_><hlirtg '" '"'!>;,._ Jnd pl.!nnill¡;. igr 
ing tec~nolo!l; .l' .t '"·'1"' Jr<.l Í<lr J<;c"'""'"'• pl.tnn 
ond str.<tcgic dc•c'"l""'"nt. 

T11>o oud""' fur:h,,,,;,¡: ;, t\,;, sni<; ,.¡¡¡ '"''" "" 
thi' """ in m u, h ¡:re'''"' Je\'th -- Gc,,.s,• R. \~ hih·, y,,.,. 
Pre;iJ<m .,¡ """'' C<>rr, whL> ·~•ti gi•·e _,i,l.-ncc ÓJt .lt 
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'•ut """ rompany do.,.. not i¡;rmrc ~~ t~chowlugic.o.l 
rnponc:nt of s<raregy, and m y roll~•suc Abn R. Fu.fdd 

ol Pu¡;h-Robem Assoóates who will d'"'<ribr in much 
greatcr dcuil hOw ~tchnology planning <;omidcr3tÍOM re­
lote ro 5trat.-gy. flut let me '"";opa<< thr<c di''""'""' 
wi<h tloo fuUowtng commcnts. 

No 6rm can divorcc produ<t from thc trchnolngy Cm· 
bodied in that producr. Whcn wo talk ~l>uut thr r<>rnprri­
tivc positions of producr !in<• rv. o ro fi"" yca" hcncc, wc 
""' almost of ncccssiry ralking about the undnlying 
te<hnological hasis of these pmduct ~nu. An '""'mive 
who wanf$ 10 look at his lirrn's dir"'tion in the nen h31f 
dccode must staft by proliling thc compctiti"" product 
rositions of his company and .rudyÍ!lg the product and 
t<d>noloJIY """•gy options a•ailabk to him. 

Wha1 dimcnoions and approarhrs orr tcl<c•·anT 10 
ml>nÍit>rin& lc<:hnical p~rforman<.O) Which key proj«to 
~~~~d 10 l>o monitor~d by lop manJgcmcnt, •nd in wha1 
"'"f'? For cv~ry pmduct subca1<gory of 1h~ ~rm, whor~ 
d.,c>lhr ~rm >Und? lo rht product'slcad~"hip drar? Are 
}'O~ in a pt<><luctit<<:hno!ogy paril)' posi1iun, or • re yo u in 
~ catch·up pO>Íiion with rcspect lo your c0 mpc1hion? 
\Vhcrc W<rC you with r~spcct lo tho"' me .. ures three to 
h~ ycaro ago? \'t'hcre wiU you l>o lhrce to fivc ¡·e><• 
I1CO<.O? 

A' you uy 10 answcr those questions for ..,'eh major 
odU<.l or sub-produn. you may be surpri ... d and di$­
~¡.-.:1 at what io re•·ea~ abuut thc 'le..hnnlogical 

'l"'n$1h• and wulm<'<'~ buih into ynut trthnkol p<><-
lure. You <.m¡;ht TO ha> e a &libcr><r m>le¡;) fur <rch· 
nulu¡:ical dc•·elopment in each pwduct e.>1e¡;ory, and you 
<>pt<.üll¡ n«'<i •uau:gi'-" for 1h""' producto "here you 

' • • 

• 

' 

find ~-Quf'dÍ •omo"h'! flightrnrd as )'OU analyzc )'our 
fuoure pusilion. 

Rnea1ch and dc•ch•pmrnl ;lu>uld not ht done on good 
failh. You shouij do :.;e>rch and dr•olopm<nr for 
strotegically ju,!Jfi<d f('.!SOns, acwrd!ng 10 a dear 
strat•gy thal says wh .. l) <>U are rryoog t<>¡orhine and that 
gi,es ~·ou sorne mea>toring poiniS 31 "'hich you ""tll be 
forccd lo naluate aod further j<tstify whot Í< ~eing done. 
Can you F.nd a"")' 10 tal.c 1he oflen•i•e. launching for· 
ward with nev.- recluwlob')' in a hold "'3)'? Or .,~ you 
going ro be ad.>pti"c and nploilative, <:ount<ring wl>at­
ner rhe competition dU<"•and uyirlg to makc rhe kst of a 
""eak t.-chnical po"•ilion? 

Wha1 ahour rcbled produc1 Jrru- nol 1he one5 
you're preo;ently in hot 1hme rh~l ar~ d"" lo rhe,. famil­
iar aren>¡, ~our prc"'"' po•Bue well Jdined? Do )OU 

ha-·r a straregy for rhe future? Arr )<>U going 10 he ag­
gr.,,¡,e) ff )'oor <:hief «>mpetilior h<>n>hes in lo a rcbted 
arca where h~ hasn"t pr<·•-inusly heen, how will you .--c­
>pund? What abuut """ product, and ncw t<ehnologi.,> 
Do ynu ha"e a lechnical program lhat willsuppon }'Oilr 

posture and strat<gy? Do you ha"e re><:arch and de-
"olopmr•nt reso<Jrce• th,\l "'·'"h the!.C inl_entions? , 

Wha1 aboul major m.•nuf.omtring processes? Do you 
r.hange them because m.mufa<turing p<oplelell you they 
ha•e problem<, or do )OU ha>·e a straregy? Do you want · 
!O ch.>n~ }'Our firrn'• pr<'<l'l! tn>nufactoring prott.<, Qf •• 
do you wam mere!¡· :o rr.pond lo whl!ever tl>e comperi· 
rion does by heping tcl<n on 1he co'51 p<r unit item? 
How Jo <c-nior tochnical .•nJ goncr•l COIJ"ora<e man•g•~ 
inn'51their cime with rnp<<-1 to 1hemajor ncw producu 
and ncw innm•ti'" a.-ri1-irir. uf <he firm? Do )011, in fan, 
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l,s This ConvcrSalion Ncoossnry? 
\:,,.,. ~"' ¡, .,,_,¡ " i~ l "'' b. ,¡,¡, r h.u ,.,...,. ·" , lo .. ,,r , r, , , ~ 'l' 
""'"' ,.,,.lu•' r--·~'""-''~' Un¡~""' "' .. ~ r- '"""' • "" 
,.,, .,;,¡, pwf.-,~,,.,¡ '"""S""· 

Nu! ...... """"Ir ,.,_ 
T '"'· th< ofh~i''"""' uf"-;""'''" !" urlin¡ in b.-i~ «­

xar.h <nrulot<> J;,.,.,ly with ,¡,. "''"' oof th<i< .:om­
' l>lunic.,inn worh con<>j¡ll<S wor~mg in th< s>n'< 6<1J in 

orher ins!(nJtions and rompanin 
;· llut i.>< <ngineo" de•rloping fndu<trial t<ehn<>logy in 

• the rypi.:>l r<S<:trch and de•doptn<nt loborato<}', simi­
larly <xt<mi>< <:ommunieuion with out>ido <oll<>g~><> 
hu a nqati•c rfkcr on perform>n«. In thi> ca.., "h.,', 
,...d.d ;, rll.r unw;u>l =c•r.·h worl.r who <> oho a 
Mbom <Of'J>mun¡cator" - thc gr<g>!i<>U< ''ga«-hr¡><r'' 
who no< onf}o an r<ad. out <o worktr> in th< "'"" fidd in 
oth« Otp<llutiono but <an in«rpr., rh<ir "'<>rk in th< 
c:ont<>t o!hio own oq;>muuon'o ""ÍiJlffi<O<> ano.! n«ds, 
.. !" Thmnal j. All<n uf thc Sloon S<huol of M>n>g<m<m 
nM.I.T. 

On the '""" h•nJ. in<"""'"'P·'"Y comnounic•tiun 
horJiy ~~"''' for <n&inco:'> in r<,hnicol l<tvico work. 

~"'f"""' Allen •rwl hi> collc..gu•• «pi> in thc~< dtffer· 
ent e<"""""¡,,.;.,n nwh anJ otr•~<s'<O rhi< "'')' 
- 1'"''" in b.,i, «Í<nc< are dcfineJ tn univer,,l t<rms, 
, .. ,}bo."ly ope•k• rou¡;hly the '""""' langu•g<: and h. o 1he 
same gnab.. ~o •lm<>>< everyo"" <>n <ocnmunic.>t< dfco· 
ti•dy with al""'" '' oryune <1«. 
- T ochn<>losi••l pru'*rru or< U>ually d<!inc<l in rola,;on 
ro rocpo..re r>«<ll; d.e sar ... O.eper"s •bihry to put <.><h<<>" 
work "' th< uml<."« ofhi> own Ots->niution"s ,.,;gr,.nems 
¡, cruci;l tolú> »><«" •• a cnmmunicator. 
- Techn.-•1 ""'i« problerru .u< u•oully S<> ""<11 defincJ 
•nJ clo>dy couplcJ "' ruganiucion.il so>ls dt.r oumde 
input< • .., unno«;.<aty - anJ m4y <><O ."'Pt<><nt u><b• 
diver>iuns.- }.M. O 

itwolve rhe time of mp managcrnent .r the puiniS of 
levoroge 1hat can affecr tbe future uf thc firm! 

Al the .. ry beginning of 3 """' <echnulugy·ba«<< prod· 
u<:t dtvtlopment activuy, a .. mur m¿nagcr is able 10 

inOucnce rfu. dirc:ction of thc projcct in ~!mo<t any way he 
dtoo<c:o; he can stop ir,cnbrge ir, acedera <e ir, n:d.iroct ir, 
make ir go for one pie e< of rhc m1rht ur •nothor. The top 
m ana~c ,., opporrunity 10 b~ thc h, oiJ i<>nov "'"' or tho ag· 
gre"i•e ob;olet<r of rechnolugy i, ~'"·"""JI rh~t carlie>t 
"agc. A' thc produc"f mo,·« forward imo do><lopmmr, 
pwducrion, and finally marketing, che abiliry of th• 
tXCCUrilC !O influ<ncC rile OUtcOntC &0<""> Jown- CVCILIU• 

all;- ,·cr; d<»e tu >ero. 
Ru1 if yuu louk at huw n1ana¡;c<> typi.wlly >p.:nd thcir 

time, ~o u ~nd a "<<Y difl;,renr pattcrn. S1udies uf,¡,¡, sub· 
jecr ~m tu indicare that chid ••«"Utivc offi«t> ;pend 
trhiol amounr> of th<ir time on the >tud) and design 
srago:s uf major new proje<t<, the "'dircction projcct; of 
rhclirrn. lmtead tfu. f)pical chid cxccutivc ¡, prinLatily· 
ttwu[; cd dLLt mg thc ptuducrion ond m1rkcring StJges of a 
projccr, whcn it"s roo late to dn anything tl1at can 
influen.;c the ourcome. Thc lcs.on from thi, is simple: if 
you wont to aff.ct the furu<e of your firm, yo u need 0<11 
only rhc right kinJ .,¡ ,..ffing in your tochnic.tl organiu· 
rion' 3nd thc righ' ~inJ> uf "''"'U'~' tn enhan~• infor· 
m•ri•m fl"" i" and tr.>n,f<r uur. Y•>u n<~d ~ "urcgie p<»· 

1 

Tne MeO lor oommun"'-'l""' i• not "'"''"''"! ""'""9 
,.,.,~roh o<>tl do•olo~rnenl ..orkoro. '"Y' Tnorno• J AMen<>! 
tilo S .... nSchooloiMaoa<¡ementatM l. T. lhO ... .,-,gaged'~ 
ruoa<dl-ltl eotll""$1 .'> d@velopmer11 attrJ tecM<:..I "'''""" 
- w~I!Hnef~ lrom o.:on>ive p<olessioruol """'""'""'"'"'" 
...~n a:otea')lleS '" ,..,¡., orork et..,where. lhe ave;age 
ong..,nr on~ago><l in <levelopm""' ga•nS nolh019 1.- such 
oommun'=atoon AnJ communication "''"' e<>llea;ueo 
outsi<lo lite org•nLZat•on nas almml no oH.ct on tne 
por!<><m•m• o! ""9•neors in lechnocal sorvice pro¡ects 

tUte "hich disp\ap critic-a 1 puint> fot pay·ing :mention ro 
e<n3in dimcmiom of proJuct and te<hnok>gy, and ~ou 
n""J 10 hav" an alkx::3fion of m~Mgcrial time thJr bring; 
thc be:" t•lent> o{ the mmp•ny m bc:~r on the .. focal 
point> "' thc:.uirica! time. 

for MJi!Ío>o•lloL;t,tion 
In ,.JJonun !o tltt "'''"d V-'1'"'"' m<nti,...,J b) oh<'"'"'",,,¡ <><f><" 
,.o,.J. ~tll f<oll•>" '" '"" "'"'" "' 1 ,,¡,",¡"'.f> R<"""· ~'"r"~" Rub"'' 
'"118'"" "'''"'g' '"oh' r .. ll"'"''""· 
,\ll<n. Hnon." J .• """'""'!'"g ,¡,, fl,,.,. nf '"'"""l"lll'· C•mo,;Jil': 
.11.1.1. ft<>>. 1977. 
fu•fdJ. Ahn R.. "•Cm"..J Functoun" ~<) "' \l•n•¡;jn~ T ""''"'"'" '" 
tO. Ton""';""!': ... ~,~·· P'P'' I"'"'""'.J" lnno•'<iu" Cm•d• 1~76 
(«>P'" ,.,,¡,br., fc<ort> ,¡.., omhor "' l'uP,·R'>!>.tu A•~~""'· 0,.;., S l« 
k. Cuni><,Jg<. Mm. 0!14~'. 
R.o!>.n>. E.J" .,.~ B. ""tmrcrtO<uniOp .,,_¡ T«~n.>lo,¡,,- R<I'J'ch · 
.\!.<"'!,...<"'· \"o!. 11. So. <"(Jo l•, l% ll, pp J '"·-'~6. . 
RoM<~ fJ,.,nJ B. uoJ .>J•n L Frut.m;n. "loum..I Ent"'P""'""'"P' 
Sru"gy fot Gro~t!,."" s...,,,., Q""'"'rly. Sprio¡¡. WO!. pp. ; ¡.;-ij. 

Ed~.>N B. Rob<rn huid> fo"' J'll"'" from M.l T.- in <l<cmcal ..,. 
¡in« Mi {5 6 •nJ S .\1. 19 ;g·,, m•n•IJ'<n<n< (5.~!. 1%•11. md <o:onom· 
~• ¡rh.Ll. 1~•!1; >nJ ¡,., h,, b«n _, "''"'"''uf'"' Sln•o S..hO<.OI [,.u[!)" 
opo:J.Ui<in~ in ''"'"" J)n.>m;<•. '""'P''"""'"~'P· <h< mJO-'il'"'""' of 
"''"''"" ""' .;...,lopm<nt. 1nJ "'"" '"''"'' hdth c.> e< m10>3'"""· 
fur moro th•n ll y<><l Prob><" Rol~ m Í> '" lnunJ., ;nd p<o:><d"" of 
Pu~h·Ro!>.r<> A"o•i""• In~. "'"'"'!:<""'"' '"""'''"'"'~ '"J h< h., 
~or~.J fo, ,¡,, '""""' ol o<>tr>l l<chnol~¡¡y·h•.,J "'" <Ot<r¡ori"' "' ' 
m<ml•r u/,.,,;, ;..,,J, oi J,,.,,ro" Hu• ;rti,!, io b>'<J on Prof<""' 
R.,r-.,,.· n .,_,,¡., '" • ,.0,;--N .. n ~" •n., \lJo•V""ent uf lnt><O"''"" .. 
'f""'k'...! ~~ ti>. \1 ! l .;ln~mi C<nw .,¡ :.;,~ Y.,,. '" n..~mb. '• 
¡9;.;. 
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Users as lnnovators 

Eró:: A. Von Hippef 

, 

Sloan School ol Managemenl 
M.I.T. 

Convcntiunal wisdom hot.i< thJt cuwunef1 anicul.u< 
n..,d, and manuf~C!ure.,; dcvdop pn;xluc<S re>pun,ive to 
thost neeck llut recmt fC'Iearch on rho hi.,orÍ<s of many 
innnvati•·e and succc»ful néw pn..Juct<IU> '""'ltcd in J 

different vi<w: in sorne indus~ri"'• muot <."'Ommcr,i>ll1 
succ-.;.-ful pr<>ducts are dcoelop~d by pmduc< "'""• not 
prod~,., m•nufactureno. 

'Whcn ,¡,; U<er Bccomt• the Oe<ignor 
A• a ¡>rc>Ícw ofwhat is ro follow in thio anide, on .,_,.irn­
plo fr<>lll our r<,e>rch data rr~Jy be helpful. 

' 
The mcthods used in the mid-1950> by semi,o<>Juctor 

mJ~ufJctU"'" m bond wi"'< m o;emic;orulue~or <hip>' 
""'" quite unrdiablc. ThiTe scienti"' ., llcl\ Tdeph<>n< 
laN>r•wric• oddress.ed the problcm ami devdopcd th"­
mO<.'Omprc;sion bonding- a gce•dy impto•·ed m.:thod 
which iMolved hcJring !he S<:miCQno.lll<."lor m~reñ~l anJ 
P«'>ling rho "ire apin;r it. When I<>IS dentOll>HJ!ed rñc 
eifc•1i,cn""' of rhc mc<hod, tho lkll Sy.,em Je,·clopo:J 
,..uipment 10 implemcnt t/u,rmu.:ompre•>ion bonJing in 
pro..luuion - no ea.y 13;k given the p..,á..- contml of 
pmition, prc>•ure, and <emptr . .rure rcqui f<'d. The nt<t huJ 
·,.,. adoprcJ by Wc>ter1t Ele•1tÍ< •tarting in 19Sfó-57. 
Od>er <cmknnJuct<H monufadUr<r> '"''" fo\lnweJ, >11 
f ng 1hc «.:¡uirtd proJuction "-Juipmcnt in•iluu...:. 

10 yc.1r, b1er, cngi'lcer> front Kuliko ""d Soff.1, a 
firm >P<ci .1 IJl in~ in thc Jc<i¡;n a <!d ~uilding of p n>J u<. tior\ 
"-J"ÍP"'""'• b,·~.m "nrking fur Wc"""' [hrri< ort v.ui· 
ou' proJuction-machinc prubkm,, Thc¡ '""'ht<!cJ th:tt 
m.1ohin<r) tntpl<mcnring >e">cral P''"'"" >M<,.·.ni'""-

Your cuslomers way alrca<::y ha~e d<!velop.:¡d your ne><'. 
new products. 

97 

-

indmling thcrtnoc"m~rc»ion bono.ling- could b<c 50id 
~ommcr.:ially, so in \¡r,; 1':119 !~ulih >nd Sulb be<:Amc 
the fir" of sev<rJI fir.~" '" nwmfJctU<e thcrmrxompre•· 
""" bunda; for comm~r<ial oolc. Ku\ih >nd Soffa «· 
1aim;. mJjor shJ"' of rhu nurkct tud•y. 

Doe< 1ho pdttcm in th~ cx,tmpl< «<'"' fJ<nt1i.u! lt 
•hollld be to re.tdcr, "hme bu>inc<> Í> in m,tnofJuuring 
pro<e« cyuipmcnt <>r >cienrific ''"""""''"'· !n stLldic> r>f 
the «>mee< of inno,Jtinn- wc h.wc bt·o:n "'"king un 
thi, ropic at 'v!.I.T. for thc l.1't h.tlf·dco:od~- wc hove 
f<>und th.r 60 ro 80 pcr <em of thc proJLlth <>mplcJ in 
rhu,;.: inJu,rrÍ<> wcrc in>erwd, p<OI'><)pcJ, ;nJ uri\iud 
in thc field by iruoo>·><i'< U>CI'o bdorc thc)' "'<..: uf[,,.,J 
commcrec~\\y b)· cquipmcnr or 1 n"rumctlt m .1nu f.1tturi ng 
firm<. 

Sácnrific lrl>trUrncn<>.: Uscr> ,\\Jke WhJt lhc.> SeeJ 
In the """' of ;cicntific in"rumcm>, we h.-·e >tuJieJ 1hrc~ 
.ample> to<Jiin:-; ot·cr \00 cornmc rti•lly >U<«» fui prod­
UCI innova<inm. The fir.r ;ample cnn>i>teJ of thc fi"t· 
C<trntnorci>li>cd VCI'Íon< of four rypo.•> of 'l<:icnufic in· 
<(n.ltncnf>: thc n,, g." thmtnJ!rtgf.1¡>h, !he""' ~ude" 
m~~n«io . rewrur" e sp,..r romctor, thc fir" ultrHLulo! 

\pc<ttophotOlllC(C[ (Jh-.>rp!ÍOn rh<li<':Cio<trÍ.: typ<), 3nd 
thc fim lrJll>nti"i<>n de,""" micro,,,;!'<; tOe>< 3<C 
commen:i.11ly in,port.11'1 ir"Iru1nc11" wiJcl¡ u>nl 'in the 
scicntific and mJrr,rri,ti <<>rnmuniti« worlJ"Ldo. ~<XI, 
wc n1ade .1 '"""·' nf "'P<'rt U><'<l ,,,J m,>rntf.'-'""" tu 

o.lcrcrmin< J '·""rlc ni ~1 rttli<lr in'P'"'"'"'":)[ innu•J· 
trono - juJgc• l 011 rftc b "" .,¡ inc rcrtrc11 ,,¡ uúlit) ~ffcroJ 
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:~;!'>. • ~illolo*l PrOCI..:=t "'•~ulo:l~<<'f'• co""~lOonal oru~rl"'~ "' po~o .. rt 
",,..,, "'"''el , .. uocn. lfl<hnico• """"'" .' ""' ., • .., "'-""~"'~"" 

aro ltP<:al!r G<ionlod to co>ITnnun<:al"'~' ~·=~ ur;oro on ,,.,.,;, "~""'• 
'>d 1"- monu!~ctutor's respon•e• l~ lhose neod$. Tho•• a11 
l!li~ barriero. ohown by 11>1> zig-<ag;¡O(l ~nos. lo RGwS ol 
oormalion "'10 m;o<>ulaclure•• on usB<·do,.lopod P<<><l""ll­

'"ocll,nlon data,'""''"" ouiOor's temuroctogy . . ; ),~· 
•. •., .. 

. .. 

;i1•~ht) r"'J'O>P:! n.,,,.._, ..... , .. , ,.,.,.,,,, ,. '·' , ..... ·''" , . -, · '·~ 

<~O<·~c.ral"" o! rr.•••Ol .,._., •'• h ,.,'"-'"'•'·•" "" .o ~ "''""" ''' 
rr.ao~!acru•o•s ot do•a<-n ""'' • "' ·-~> ·"" '"'·"'·"' :.M"" ,,. ·'"' 
•re:ro! lO< hnocal>e"'~• •·•~ >•'~• '"''~' 10 "' ~u•~ U-•• "'•·l..:>n '" 
"'ellas "'"d o.: a ••• ~mbract·~ a.-.:1 e•~" •oU{¡hllrom '""o··•t"e ,.., .. 
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"it_-~ _ ... _.·._ ·.·- . ' . ' 
' .· ·,<> 1h~ Ín5lruinenr' u<tr -lo 1hcsc four basic ·inmurn<nt._ 
;i And ~n~lly, -we -<ti.:Cied 'a sampl< of 6~ "minor impro•e· 
~., riicnr innOva<ions fOr «ansrni.,ion ck{'lron mi<:ro..:opy 
lb • - r)\( •ompling COn•i>ting 'of all commudalty ><><u.,{ul 

l ¡ in~Ó•·Ifinn< which offcred •ny incrcmtnt•l fun<liona\ 
utilit¡· tu an¡· sub<tt of u<t.-<. · 1 ···' . 

' ;• The Munri<i of nch of th<"' <hrtt ;omp\es of "'icnrifie 
inmumcnt innoi3rion< {idenrified in the uble on pa&< 14 
as "h•ic," "majt>r iñ1pro,i:rnent," ond "minor impro~,.. 
ment" in""'¿iion•, '"'P<'<'ti•-el)·) """' 1hen ordull¡· ·~· 

~' "quirtd. \X'c ;t•nrd by iJ.;nti!}ins thr firm which {iw 
,.,· ~m&nuf0<1ur<-d the ptodue~ for <utnm<"<'ial ulr, rhu• 

j ~-.: avciding in.,onces of "rne-toc'.'. innc,·ation. We lh<n 
.... · •.. ;¡--;• . . ·.· 

·• ' . · 12 lnowa•ion/TechMl"\j~ fleview 

' 

• 

' 

~- ' ·~ 

idcnüficd and imenir .. cd P<"onnol of manufae~uring -;: .,. 
compani"' who "err in•·oh·rd in rhe innoHrion wotk,'--;:,.:-';}, 
and we al <O int<l'I'Í<IIrd <Mi)' ""'" of tM dr••ire. Rd>trd • ~ 
proJuCI' •nd ¡m~Ji~ation• &<nctl!rd priur 10 lhr da« of 
~'•l·to-on~rhr <<>nHilcrcia\i,aiion "<re olw ,-.,\l,·nrd añ'd .'•, ,. ~-. 
>tucl>td. 

Thc r.--uh u/aU thi• "'""'in 81 ptr <<lll of all the in· 
no•·atir>n ca;n s¡u dird, "r fvu nd th~r i1 ..-as th~ ""'' .,-ho •. :i_:;.! 
p<rrci•~d <hat an >d~an.:< in in"rU!l>ono>tion ,.._. rc:,--: 
qtoirrJ; in,·entcd rloe imtrU11l<tl1; l>oih 'pu>l<>h·p<; im· 
pru•~d rho pru!OI,'f'<'> 'J)o• h) >ppl) ing ir; ~nJ',llffu...-d ·,­
dnoi\od illform>tion nn th< •·alL>C uf t~< in•cntion anJ ; 
~""' rhe P'"lDf) r< J,., ice miglot he t< p\ ¡, .. 11 <d. Only "hin .. 
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.. , .~ 
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' 
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all of rh~;c ""P' wcrc cumpl«od did rhc monufouurer uf 
rhc ~r;r "ommcrdotly available in;rrumcnr cnrcr thc in· 
no,•otion 'proce". Typicalty, rhc mJnufaeruro{s con­
triburion w•• to pcrform pruducr cnginccring work 
v.:hicb, whilc lcaving thc basic d"'ign and opcraring prin· 
cip]., inta<!, impro"'d rdiabili<y, convcnicncc of opcra· 
tion, c'"·i and thcn ro manufacrure, marl<ct, and .. n U.. 
im¡>n;>Hd pto.Juct. 

The frcqucncy ,.;ith "'hich rhi< u""r-dominanr innova· 
tion p.m<rn •ppurod in our samplc o{ ocicntilic in"ru· 
ment inno•Jriom w••· •• the rabie on pagc 14 indica«<, 
strikingly high for ba;k innuvotion' •nd fnr major and 
"''"'-'' impro,cmenr innovations .. well. u .... JumÍnJnt 

lOO 

innovarion ;hu"ed "" <!Jti,rio;oll) signiJi_,nr rel.lliu,,hip. 
to the >Íle- •nd tlll><, pre<UmJbl), <O rh< '~"'Jr"b Jtlt.l 
devdopmellt p•><< mi.ll - of <he m.muhcru ri ng ""'"P Jny. 
Furthermore, th< p.ut<rt1 of user·dominJt<d innuv.tion 
apP,.red w huid ¡,, comp•nic> which were <><abti,hcd 
mdnufacru<tr> uf ~ given pro.Juct line - m~nufa"rurcr> 
who "ought"" to know abour improwmen" necJed in 
thcir p<tscnt producr linc •nd ro b< worl.ing on tbem · 
as wcll "' for manuf•ctu"'" fon• hom a gi ven innuvati, 
n:pre..,nrcd thcir ini•i•l cn<r) in<o a proJucr lino. 

Our da!a ~lw •h•>wcJ c~rcnsivc precommcrciol cliffu· 
•iot\ of <igrtdi"·'"' u.cr im·cntion> through ''home·built"" 
<<pli.;arion> by orh<r uo;crS. !nd.xJ, such '"h<Jmc-built"" 

lrnova••on1Techno<•>~'1 ~ •. , .• .., ll 
' . 

• 

' 
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F1•ot ~.,~e Yse<l <n 1M 

'"'"' dovele~~ ''"d '""~, 
F1eFd of <llhOYalions " ,, 
and sam~• soleciK>n pcoduel P•<•<h.l . cnl&"a• -· ""'""'· '''u•m - -------·-· 

"""""'"""" Sciet>l."li<: ..,.,,.,,..,, 
Omov~l<>nS: 
For><l DI !)P< 1~) ·- . , .. 

·.• M :¡.¡o< i<mct.(lROI ¡m· < " p<o'O"'<•OIS (44) 
tM>er ltJnctoonal lm- m ~ 

"""'"...., .. (63) ·- ''""'"""""" ... """"" 101 - a>nd<Jel»< an<i ~-

"""'t """""""ml>'y 
manuiaotur"'IJ &q<l'/>-

,--~ 

Fosl ol !):P<> used on •oo ' rornrr>o•e<al P"odu¡:. 
,...., (T) 

MajO< fu""""""'¡.,. • " p..,vemo>n!5 (22) 
Mmor lunci<>MI irn- m " provotnent>; (20) 

Polymor. Al! ""fl'"""""IJ po/Y· ' ,oo 
"'~' """''"'""" de-w.lo;>ed In ~ U S 
a~~' lgó5 who.<e pro-

• du~tioll;, t975 ax-
eel><!od IQ mi/Jon 
~nd· (6) 

~·-
A/1 COrTtt»e<ciBIZe<J pf"" • ' • oo 
~andult~ 
•t.!lbofZ81$ de ... bp.,a 

' ~~"' 1!145 fot U$e """ 

' ' fow miJjtx P<>/ymotl>; .. {16) 

-~-~"" ........... --................... , .... ~ 
~--

4fter otud~i"'i !he sources ol ove• 1 60 m>Jor an<! minor .,novolion• 
in lout ltolds. !he aLJtho< concludes thal use~ ol p<OdLlCIS, ra!hor 
lfton thou manu!acturors, "'" often tho devolopers ol romm•<ciotty 
viable n .... prOducts. A pred;cli•e ml>del ro nol yer ovallaole, Our the 
oUihor o~¡¡o.ro how manaQ<!rs can der...-mme wMrher prodocl 
developmenl by u soro is common In lhe1r ""'"'"'"' ond hOw rho~ 
may coptrolrze on lhis source or innovaliom by eslobllsh•ng spociol 
.. ,., arMI technlcal servH;e act '"""'•· 

uplicarions wcrc madc and u..,d to prndt>Cc publishablc 
rcsultl in cvcry ca« whu-c more than a ycor dapl<'d ~­

·:rwun rhc inirial pub~.hed dcscriprion of a signilicant 
· ncw instrumcnt innova <ion by a U'-'r and thc intrndll<tion 
'of thc first commcrcial modcl by an Ín<tru""'nl finn. . .. . . 
iJ..,r lñ"no•·ation> in Pn>o;C5S .\{achinery·· 
Ha~ in& rhu< diocóvcrcd a U!<:r-dominatt<l inno•·ation pat· 

•' : urit- in scicn!ilic in•r rumcnts, 'WC ncxr <ough• ro determine • 
•: wherhu- this was an i,olorcJ ÍnSiance;or wh«her ,¡, pat· 
. '· 're m held al so for 01hcr t} ~~ of i nnc,.-ation in othcr indu<· 
~ iri• ·,rau"' innn•·•tion in pmcess cqllipme:.t is rclar.d 
·!: 

. .. 

tO. . prc.,Jng ""'lona! con"·rns a> lhc rat< of inctoaso 
<>f industrial pmdunivity and the intelnational cmnpcri· 
tivcnc" of U.S. n<•nufoct~~e.--s,' we dccirlt<l Ir> f,~·u. uur 

• 

' n< >.:! '"'d'"' u e• pmn·;, eq uipmcnr ;.,.,,,.o <ions. 
Afl,·r ,1j"-m""'" "i:h r•·nple ir1 • r.1t1gc ,¡ indomries, 

11 ,. , lo , ,,]c.J 1<> "' •tl 11 ir h 1" " '·" 11plr-s: ' 
11 1'""'" o·o¡Liip11ll"ll1 ;,,,.,..,,i""' t< l,o¡r d tro ohe n>'n· 
.,¡_,,, ,,,. ,r ,1;,,,, ¡._,,, .r "'"'''""!", """ ·"•d 
• 1 ¡·,,,,.-" , '1"'1"'" ,, ;,,,.,_.,.,,,, ,.-J_,,.,¡ ,,, o l..- "'""' 
"'·'" "'"' ,.¡ ,-:,, ,,.,¡, ,,1.,.,~ ,,¡,¡,., ,,,, ,.,;,,, ,] '"''"'. 

'-"·"' 11,-.. - ,,,- .J,,,.-u !,,_,,,.. ,,. 'l'""l.oro·d olo•t rht 

·'"'"""' n! ;.,,,.,_,;,,,lo¡ '"'"' oui¡¡ho O.OfJ '''""ding "' 
oh~ '"" < h y <>f thr inno" .11 i""' oh,¡ ~<'<-drd comp•..-d with 
thr prior e~poñence- uf r-quipmrnt m,.nuf.nurrn lr.o· 

ditionall¡ ""ning 1hu"' U'<"r<. lf "suo:h a r.lari<>n<hip. 
nÍ<Ied, "e rea<unerl, a hi¡;hcr pro¡xmion of inn1n arions 
in '<'mi,-ondunor proces. rquipmcnr o han in <i<<uoni< 
•ub.-,.mhl)' pr<><e.< equipment >h<>uld ((>me from U50rs. 
Thc forme< indUstf) was rn:w; it hod no rstahli,hcd 
·,upplier<; thc needcd llcW cquipmrnt in•ohcd ncar­
unigue problem• of controllmg chemiral <<>nt"rúnati<m 
and P(O•iding prcm<, '"''"""OJ>Ír m,1nÍp11l"tir>n on a 
m.1,.·pmducrion >e.1k. ,\!ol.~,., of ch-oro>nÍ« prr>olucts, 
on the wher hand, cnju}cd ""·'bli>hed rr1.11ion<hJp• with 
"'pplier< nf '" ba 5<embl¡ P"" e" C<jllipmem in the pe riod 
r>-nnined, and ohe prohlrm> IU he •ol•·rd Ín .lro·eloping 
<·quipmrnl for Ín'<'rring cwl!pon<""" int<> prinot<l cir<Ltit 
bNrds -- for <umple- dJd n<H '<'<tn 'w "' noraurdi· 
n;ry . 

.. 

The •ampl~s of P""'"" cquipmcnt i11no• 3!Íon> <rudird 
'm eoch indusrry· "ere ~nalr•gou> f{J tho._. u•ed in thc oci­
cn<ific in>lmmmt >tud¡ _ 1X'< focu..-d on a •ub<.ct of tbc 
major procc" .. "<p<"' commerciall~ u..-d in ea<h indus­
try, and for each Oil< of th.,.e (<uch as thr in..,nion of 
componen< leads inCo primed circuir c.ard<) wo idcntifit<l: ¡ ,_' ., j ·~ 

1 
O Machinery· (if ony) ust<l in the ínirial c-ommcrcial . ..,_:- ~'¡;;_ j 

practice of the pro«" stop; "('l• ;-. 1:,.!;' 1 
O ~la¡or functional impro•·rm<nl> made in ohe pn>CC., -:'" 
machineJ)-' O\'<f rime; and 1 

O All minor funnional improv<m<nts in rhc proce" • 
rnachinory u..,d in '"o proce" stop<, onc >'<p t.1ken from ~· 1 

-

each indu<tr)· cxamined.. · •',; 

.. 

Thon, os befor"e, we carcfully re<·on<trucrcd the hi<-1 • 
wrie. of each innoutton wlrich wa' uhirnarcly adoptrd in _.!"' :., 
commoróa!ly manufacmr<d prncrss onachinery. Wc <,·,~t~ 
..,archrd thc appropriatc «chnirallnnaturr prior to li~t , 
oommcrciol innoo·atJon .ecking refrrencc> !O cxpcrim<n·.j(': fi 
o al apparatus func1ionally similar 10 th< <t>tnmercialiud ~· ~ ; ~ ·-·g ... , 
innovarion '" wdl a> olher ulc_•·ant work, and _wc i~tCf<-'.ó~.t"''?t 
'lcwN authon of rcle••ant arudcs. When - odenoñN Y.'. , , , 
u~r-innovator firms we •ou¡;h¡ out and intcn·icwed pe,...." .;' ;• ~ 

. . 
wnncl in them; ~nd if wr had no informalion on 1he p<CS- ',' , • 
en<-e of lr50r·inno•·a¡o", 0\'C cam·as50d logkal potcnrial, :;~' 
u50r-innovaoor firm> tú a«ure oor50h·es insolar a• we 
could that su~h u•cr-inn01 atoro indccd did no< exi•t. 

.. 
We found lr"'r·dominatrd innulation ¡>atl<ms ,·cry '·;. -, ·· ~ 

"ron e) y prc..,nt in the «gm<n" of thc pro<e<o machinery • · ~· ' · 
indu"ry "" .arnpl~d. A, thr ••hle on thi>¡>Ag< <hows, au,.';- : 
of the n<>wl ,nachinn¡ 1\<cd in rh< in'Ltial curnmctciol ·, • 
¡>r3>"ficr of a pro<e« ""P .,,,j more rh>n 60 P<•r<cnt .,¡o he 
irnprDionlt-nts 1<> ohat rno.:hincry ""'" in>o-nted, pro-
tot)ped, .1nd Ll<t·d in commrrci'l prndu<:tir>n h) inJW\'3· 



.. 

.• 

'· 

' 

' . 
.¡- ,,:/,·-·-. • ;.,-
¡ tivo u..,r.; b.,fo..., thty "'""' m~nufacturcd ond markctrd 

..• by p~ n1:icbin~ry_m~·nub,;uring companiu. lntcrtst· 
ingly, Wc ~nd nO sipiifinnf diff«enÚ in th.e propon ion 
of u .. r-domino.,.:.J innov~tio'n proicnt U:. thC ""-o pro<•" 

, _arús S._udicd, ·.o oUr ini•i~t sptculation ás ro a reason for 
;;" tbt'occimencc of Piod.Kt dcvOlopmcnt_by ii.c.., in"""'~ 

i~!dU._,ñ ... ..;~ not •Üppor:,;,d .. :r~:~r-.:.- -_-: : · . ; · 
Noté """ our finili ngs of a hish leve! of user-dominatrd 

in,:.O.:ation consio.lcr~bly undcmaÍe !he- toral kvd of u,;,r 
in,;olvément in rhc innovatinn proce.,: This is becauSr: · 
o· u .. ,, Can a.lJ do "'~'<rime• m:.ke a considerable con­
•riburian "io the innovation process'without carrying thcir 
work far cnough ro me« our crireria for uoer-domin>tcd 
ínnourion. For cnmplc, in four ('<Q<:<SS machi""ry in· 
novoJions S<udicd- anribut«< rÓ thc proJuct -m•nuf:l~­
ruru in 00:,, ~su!f5 -:!he u~rs· pm•i<kd m>ehin.ery 
m.onufactur.rs wirh thO anHa! rtthnica[ co~pt u~d in 
dx inoo-.<Íon; and : _ · . ." . . • -

• • O Many proce,¡s innovalion• in; n<K embod;ed in in­
novar! ve hardware·. Aii entn¡)fe is the preparalion "of 
didocation·free cryS!ol fur 'sCmiW;,duCtor substrale. 
Althou-gh "disloca<ion·f"'e cryslof grOw¿rs" ,;, • ..., evcn­
IU31ly pmduced, initinl commcn:ial practio: wls a rnancr 
of modifying thc techniqcie u~J <o opcrarC convenóonJI 
crystal gmwe". !t islogica! rhat ""'" would have a""')' 
lúgh involvemcn1 in innova<ions of 1his typ<, manufae<ur­
cn ha.,;ng a role occa>ionally if 1hc innovation promised 

•additiona! u(.,. of non•>nno~.mon hardware of lhcir 
manufactu~. •. 

But User-Dominaocd lnnov~JÍ<;n b Nm Universal 
Nm:yct·pub\ished resurch show• lhnr user-dominar<:J 
innova< ion is airo char>cre rioric of rome process machinc 
categories in addi1ion ,¡, rhe two discussed abovc arid of 
romc <ypes of medico! producr innovotion. 

But us.er·dominaocJ innovoti011 clcarly isnol common 
in all indus<rin; in somc, 1hc con>emional telationohip nf · 
manufacrurer responding 10 User need< by acting as in­
novaiOr and pcodu~t develop« is Slrongly applicable. 
Studies by lwo of my,stu~cn", Alan J. Becgér and Julian 
'J.'. Boydcn, loe eumple, show tht .. U innova<ions in a 
.imple of new enginuring polymcrS and new nddirivc• 
for .::ommodiry ph.,ic-s wen= de""lopcd by manuf:lcourc"' 
ofthesc pcoduc<'- nm by usen (.eO'"' tabk rm Jl<lg~ 14). 

In whai indumies is the u~r-domln.a<td pattern com­
mon, and in what industries i• it ra"'? A model which 
would quickly onJ ocnn<;mic~lly an5wor rhi• q<><sciun for 
particular indu"ri~' would be useful boch 10 polioymJk· 
""anden innuv>ro". Wc are wo<king hard m devcl<>p 
•uch a moJel, but i1 io not ready for pre>COI>tion yet. 
Mcanv.hilc... •' · .. -~· . '· 

... ~ Whar To Do Till <he Rc•cuchcr Come• 
lf you are nol involvcd in the few fiddo; "'" h~'• e~amincd 
to date .1nd )CI you wont lo lmow whal innovation pat· 
tcm prevail• in ~our tnJustty- and )'OU can't W.lÍI unltl 
we have de<dupcd •nd te><cJ a general modcl - i1 is 
qui:e po"ible 10 ''Jo ir youro;df.'' Simply o;elect J \.lmplc 
of innQcacion' <>f thc <)pe in which )OU ue in<ere><cJ ond 
lfa<'c b."k <hcir innovatiort him>rics 0< ~>e h>~c done. li 

----"" ----,---c--c-:-c-·-- --- "" __ _ 
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User:Dominated 
Technologicallnnovation: 
Examples Abound 
When you starr ro look for them, <~31t1plc• of user· 
d<Jmina«d lnnova<Íon .,. e>< y 10 lind. lhe '"'" nored 
helow havo not beco inJcp<nJcntly Jocumcn<ed; <he y 
""' offccoJ sirnply " facc voluc. 

Thc following is from Bu<Ó>te<< Wcck foc F<bruocy 
U, 1977, 

"Wh<n lockh«J Aircc.ÍI C01p. wo. ""'"ins up to 
~ue< <h< manium >np<rstcu<tuno for i" .-.volu<Lan· 
ary SR-71 a1r<r>ft back in th.: 1960>, i1 pian<o«J a 
n<w machining l«hniqn< to >p«J rhc rcmoval af <he 
wp<rcough mcta1 by np tu 20 time<. lhc hy "'"'a 
n<w /ac.·milting wul <h>t >hc.1!'> whci thJn chip< :he 
mcoal. Bnt <hcJ.vclopn•<n< v..s ~<pc qui.:o t._,,.,., thc 
pr<.>jcct wa> top ''"'"'· . 

"Now thc tool ¡, l>:in5 in<r..,J..;cd cnmm<rci.&ll) b1 
Cut!<<> Unlomit<J Cn, a tiny G>tJ<n. (c.!< f.) com­
panv. Ju" 15 "'""ch, oiJ. <h< company r<fincJ th< 
Lockhe<.l tovl anJ «P.&fLJcJ Lti Jppltc>tinn< lO stain­
lc" sceel. doJ ochcr lurd-tn-,ut alloyo." 

Ano><h<r <"<Jmplc ..., .l> J<,cfll><d by E;,t>n.m KoJak 
Co. in"" ,¡Jvcm>Cmcnt puhli>h,J inSdmtrfi< Am<ri· 
c~n far Decornbcr, 1976: 

"N,N •- bis(p -but<»ybcnzy li Jcn< l·a ·"' · b i -p -to lnidi nc 
IBBBn is a m<somO<J>h, m'!_<c p<>pubrly knoi''O as a 
'ti<¡uid Ú)"a!,' a ncv. aJJitian to <he long lisc of or­
g;onic C<>m(><>tmd< th>r ,h.,...,· int<r<>ting l.inJs of in<er­
mol<eulatas""'i><ion un thc ".&1 1'""' <he ..,lid <o thc 
orJinar; isorropi.:JIIy li<¡WJ <t><c n <<mp<ratu"' rise<. 
ll<¡inning oo p. 809 uf thc .\t.y, 197& '"'"" of An~­
lyric-al Ch<m<>try, wmtc"., <he ..,;ation.&l C•ncct In· 
"ito<c tdl how thcy p,-,por.:J BBBr ¡,.,, • <impler 
Ea.,man org>ni~ d•:mic>l anJ "hr the, h.1>0 fouod 
6311r bcttcr ch.&" ""1 P"''i"u'l' kn'"'" '"b'""'' 
when U>cJ ->< che ""'"""') phJ<e tn g.1,-li~uiJ 
chtom>tngr.&ph¡ ft>r Je«ctit>g onJ J"ci"g'tt<!m>g 
gcomet<tC tsomcr> <>f pulycyclic· Jt'l•ll.ltic hy· 
Jrt>C.ltbun, of ttH<r•:>c .l\ P""iblo <n•irun•n,nfJI <at· 
cmogen<. 

"On .\1;, 14, tY7ó, "" l<>ggeJ in our fir>t in..¡ui., 
frum .1 ><.icnti>t "hu "'"'"J cu cry Bl\1\ 1 but pr<b,-,J 
10 bu' it in>"aJ uf ,p._·nJing hi1 tittt< m.&king it. He 
anJ ,¡¡ '"h'" "h" ne<J ;, .:an """ orJer '' frum bb 
•upplicn .1> E;'"""'" Org•~;., Ch<tnicol .-.:o. [j076." 
-E- A.'"" H_ 
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••• the con~entlonal inlerla~e which 

·producl mar!Uiacturers presenllo thelr customers 
.otlers multiple barrlers .. :•· 

~ ... 
' ' 

·' ~~- ' 

'' ' your findin~s •rt as dear"' the oors wc ohow in nur to· 

ble, you will ha ve a good ferli ns for 1 hr pr.,·aili ng pATO< m 
aller •md)·ing onl¡ a fe"''"'''·' 

Two poiots nf caurion: 
O \X'hcn colle<ring your hi'l(>rÍr,, of>oain your informa· 

, tiun ¡,tdepm.-lc•rtl¡· Írom uscrs, fmtn manulac~urcrs, Jnd 
from other inr>onlion par<i,ipJms which )<lllt C\'idcn<e 
,ide~rifies. lf you a. k wrly ""'"'• in dfrct, "Who Ín>cnocd 
this wondorful dcvicr - ¡·ou tlf ""nconr ch.<?" rh<)' wrll 

'quite n•turally '"SS"' that thc)' are thc lnl< 1""11''"¡""' 
of cver;·rh11tg in <ight. lf, on tho· otl"'' h;nd, yo u"",,.,¡)' 
mallUfactuJ<•r P<"<>nnel·- cwn l""" ·- thq wtll.>l'<> 
c\~irn patemiry. 

_O Don'! ""urne you knm• the itln<>'>tion pa"'m which 
p.-e•·ai\s in your indmtr;. h.for~ you ha~ c<>ll.ct<d and 
,<>r~full¡- anal).od thc dato. Pro<luCI manuf><Ourcr<, 
"'P<<ially - e<cn in u<er-domin3!<d indmtries -
"know"" th<) ""' Th< real pro<l!><T de•dof"'r< b<cau..- it it 

'The" con•·enrional ... ;,dom; h<cau..- manufae~u ru p<r!.OO· 
. 0 _' ·• 'ne] arr consuntly upor..:d To Thcir o"-n produe~ de· 
-: .: vc\opmcnt clfon< huT onlJ- occasionally to tho..- of u..,.n; 

•nd kcau"" proto<ypes dc•·<lop<"d b¡- u.:Crs or othcrs ~rr 
"'<"ldom manuf~,;,ured aS T<<"<i•·cd. In other "ords,'casual 

ir"r<<ti<>n of an inno>arion !'"''""' tmJ• 10 ronph»itc 
1hc m.11tnfacturcr"s role in it and to ml<l oh<,-,¡.., of o he 
<ooHrihution hr,ught in from out,itk olw Tnlnuf><TUfl·r'• 
plant. 

r"C-<;''"""'r.- .. -e ::;t:.-,,--.<-,;-<.- u.­
.o-.~v~ ,_, __ """'··~~ 

llrc Rcolm of U•n-Dominatod \\anag<rnent 
Thc r ... ohat U\cr-dumino¡ed inno>Atiun <ha,dcri><> !.0 

m;n) new dc>elopm<nt> nccd not b.- a cause for d"ma¡· 
on ohc pan of tho>e concerned ahout effecrivo and 
,.¡r,,;,,, indu«riol i11run-at1on. Accuratc un,kr"andingof 
"""' nocd ¡, widd) rc~ardcd as the lttOst impurunt 'ingle 
foc·oor a"urir1g o he \ucce» of an indu.rrial innoo·anon. 
Clcarl)", "'"" "ho inn<.>-.ic are in an advantagwu' po5i· 
tiun to !''""""' "'"' nccds a<"C\lfalek ll"'r-duntinat~d 
in11m'"Í<m ,h,.u\d th<r<·fnre hav< un;t<ual potc·ntial (,,. 

''""'"· 
1\\U 1 h.-r,- o, 111.111" oh,· quostiun .,¡ t·ffe"i-.· "' .1\cgic, for 

n>On.t¡:ing U't"f·.l<,mn.llcd innu>allon pru«">'0'- lf rour 
m,tnuf.,rouring firm i< 10 an indmtr¡ whi<-h turm out to ho 
<haractrrizcd b¡ uwr-Jnminaocd inno,·.rion, hu"- <huuld 
thi< findong afft•d )<>Uf no"·rrodu<t-dc<elupm<nt cffon> 

Thc e han un pagc JO indicares thc po5ition of thefirst· 
to·marlct lirm in a ""'<·domin><•d iMO>>tion p<O<<"'­
ln thc- follo....-iog di<cussion wc focus on thc •rprupriate 
inT<rfue k<>lmcd in the ligu.-c) of the manufa<turec 10 
that procn<, in wotra" to the iorerfae< "hich th< man· 
ufacturcr con• cnoionall¡ haS " ith thc user •ommunity. 

fiN, COO>ider thc COn>Cn!iona\ iotecfacc ({'~g~ l 2). [n 
<hi> in«·rf ... , no di<tinC!ion ;, madc btt"een inno<.ri>< 
anJ n<>n-inno<.Hi>~ jrourinc) pro<luct u"'rs, "ioh th< r~· 
'"lt th.11 ('<"r<onnd frorn mukct re><ar<h, ,.1.-., añd 
r~,h~¡,._,¡ '"" ;,-, (t~~ 1hrce q pi<: al int.-rbcc u ni") wmc 

• 
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inro conr~Cf Y>irh mn.,Vativ~ """" onl~ 3 •null pwpor· 
!ion uf th~ lime .. -\ntl ,.¡,,, thcv do nuke •uch conrac<>, 
rh~se onil> ~re inappropri~td¡ ·,.,ffeJ and molint<J tu 
make much ""'uf thc inf<>m>ation "hi<h m~y be avail- · 
ablc •bout m~r-JO\·elopeJ prmluct<. 

The dominan¡ Y>GrkloaJ of tcChllical scrvico' is typi­
clly fidd S<:t-up, Jcbugging, and ""rvicing of cxi;ting 
pwdu~t>- Alrho<Jgh minor pwJ11~t moJifi~arions aa: 
<OmctHllC' maJe by 'u eh gruup• fur high-volume OJ>tom · 
er<, tho g•>~l in g<n<rJI i• "' ke<:p thc customer< happy 
"'Lth the exi>ting pmJuct5. lf, in thc cuur"" of their v;ork 
- ofr<n performcJ on C<>5tun>cr 5Ítcs- tcchnical «:rvicc 
pefSo~nd shuuiJ bo: offc,..J informdtion on ""'' home· 
bui]¡; ('"\l."hy Jun"t yuu pcnplc "Jrt building thi•? Wc'n: 
>icl.; of mAing them in our •hop,.""), thc_1· are not in a 
g<><xl po»ition to uke aJ•~n<>gc <'! it bo:cau•e; 
O Technical 'i<n<Íce> ;, typically not •taffeJ wirh peopk 
ablc to unJcntJnJ anJ make a go,.-,..l"c;"' for the com­
mcr<ial p•>tcntial of ~ uscr-Jevdur-:J pruduc:t; 3nJ 
O Tcchnicol >er-ice> typically h•" n<> in.cntiVc ro g.rher 
•och ioformdti<>n ur mJke '"'" 3 e~'"· 

The t)ptcol ;ale, force¡,'"' up "' oulpul informJtion 
on existittg pruJuct>. h is tfl.le thdt •ole< pcop!c spenJ 
much uf thcir time Jf """""'"' sh,, anJ so they ought to 
be in gooJ P<J>iti<Ht> to r<tLI!to itlfon>tJtio" to thcit crn­
pio;er, un pcollni;in~ u'cr·JcHl"I'"J pruJuc"; bur ;a! c. 
dcp>rr.'TK:><> .He t¡pic·JIIy ""' stJffcJ with pcuplc Jble "' 

1 

~fu1' N.!Ut?-Ci-> ¿a.n._ 

~~ ar;:;::¿¡_,.f no:.d M..ú? 

do thi• joh, anJ thc t)pÍc.tl C<:'mmi,,ion a".! in""otivc 
ochcmc> Of'<'<-ltÍn~ "" thcm "'"aro.! only ,;~]<> of c~isring 
proJu,,.. As J r<>ult. "]e, 'pcople hJ,-c nor only no 
incemi•c tu JCCUr~tdy rcpurt on .:onYC<>Jtions rogJrJing 
u<cr dc•clopntet>u which might h~'< pote~\tial J5 cum­
rnen:iol pruJucts¡ thcy h••e an ino;entive ro Jellc.:t •nr 
such <;nn•cr..Hions '"" ;rJ; thc que>tion, '"\'l;"h Jt c.m 1 ••ll 
you of m) 'pn:.,.;nt ptoduct>?"" 

Fin,dly, "'""idcr how the cumcati()[ulty >tructurcd 
marketing ro<e.lfch gr<>up wGuld Jc.ll wirh J.aJ <jn u<cr· 
dO".!o(l<:J pr.,Juc.,. \-b rhring r<seorch t) picall~- o>lloct< 
antl analpe~ d.;rJ,'on ""'' nc.oJ> anJ >hcn 3ttcmpt5 to 
geNer~le re•porl>Í\O ncw pruJu.:t concept>. "H.1w ¡•ou 
an) inte,..>ting new hnnle·builts "~ •houlJ <t<>J, !"' ;, an 
Jlien "que><ion in '""h a· "'"i~g- lnJeeJ, ~n) i nf~rm~tinn 
on ~Úch home-builts u fiich u5crs-;' <•le> <>r te:hni(~l 10!"\'• 
lec ~app<t>< to bring to • tt,,,.;,_,;onJ\1~ oti<nt<J m~ctet­
ing rO~.uch gruup '> Jttcntion woUld prob~bly bo: ,-un,iJ­
ereJ only a< J.u.l on a u<er na:J,.n~t d> d"u un ¡,.,h .1 
neeJ J.,,¡ J pil!én<ialt)- "'''"""i•e Soluti"''· For < .•.unpl~, 
if infom>-ttio>n """'"' m m.>rkoring '""'-"eh reg.or,~n~ 3 
"'"' pruto>f) ¡l\" which lund ;.,.,, h.;t"" on '""'" Jimensinn 
thJn thc pmJuu m.uoufJumer'; <xi>ti01g .,ffeoin~. neo 
301Jiy<o> mothuJOll,~ie> '""h" mulri.linoeohio>n.tl ..._._,¡;,.b 
would pruh.ohly be ;,,,,ked; thc,c woul,l ¡~"""' hnw thc• 
pr«;,¡,,, "·'' ul•t,>ÍII<"d- rh< ;olutouo> J "'in rhc. u<er 
de;ig01 - n.,tin~ ''oly >h.tt ir w"' n<éJd. 
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.• ~:-. u'ser prororypo" or idra• forcu<rom proJucts have enough •rf'C·"i h"t if th< iniri.ui•e is kn to ·,¡,., '"'""f"'''"'" rh~ 
; ··~;pQ!enlialto be wonh pur~uing, bur 1his problrm can bc timr bg from lir~t >un:ossful applic><ion !>y thc ~''"' 

•• dealt with in • <errrning pro<:< >S mnductrd b¡- rn"rketing inMvator tu fint •ale of a conun<rciJI vr,.ion b}· 30 
n:..ein:h; it should nm be duh ,,,;¡h by thc al!·«"-'· ''l"ipuwnt m.inu f.octu riug mmp.ouy i> ufrcn "'''«JI )''"" 

,· Comrnon pranice of di>rouraging l11 infonu.lric>n inpm• &,.,.,. "'l' '" n·oh r rhi, ,ld.ry Jn· inh,-n-llt in tht '"" 
, wlth ipo~C)' such ~' ",.< don't Jo Cmtom produ.:t•-" «"P'' wr '"¡;¡::<>1 .th"c fnr l .. ·u.r '"'"·'S•"'"'"' h) """' 

,:~¡·~-,~:.Markrring f'OSC'orch •houiJ be en..our.>geJ tu •••~!" ufJ""''"'' uf tho· r'""'" uf JC<¡oti<i"t. u,..r.Jc•d•'l'<'•l 
. •• ·. 'prOJ¡x»ah fOJr cu•t<>m produ~t> anJ u .. r·..k~dopcJ I'"'J. pr.>J'""· Rut JI k.o" .,.,,. Hcnu~ ¡, o¡wu tu ¡tu•~nvncut 
• • ucts from ul« anJ technkal """ ;...,, JotJ ;l!uuiJ 1..: ur· J><'l'') ut.lt~"- 11-..·" iu "'-"')' io"fmt ,¡,., 'u rrroul) IUH ,.;;· 
' ' pnilcd so ti!Jt infumtatiOJn t<ansfu,. of thi< son are u• Y. off,-., t ¡,e fiu.u,, i.1f iu, , . .,, i•c '" hJ•t•·o thc ,tilfu,i"" <>f ,¡.,..;, 

·and routill<'- In inJu.,riu domin,.cJ by ,,.,,.Jc,clopcJ innov"'i•Hl> tu uth<" iu ohc U><< cnmulluoÍt). lhq mJy, 
, .' intÍovation<, marlctiog J'<'AUnod mJ)' be ablc iO proc«J in f•<t, havo a Ji,in.:cnti•·c, 10 thr n«n< <hJt wk U>C OJf 

•. ~ ' •dirc<:rly roan cxpfoption of thc markct porcmial of rhc <hcir inno•J<ion """re' a c<>mp.:ti<i•c aJ•antab"< OJV« . 
. , _·' . rncr·dcvelOJp.od proJuct iu<'lf, ju" as if thc dcsig:n had mmpc<ing finm. A pusiti>e finon.:ial force tu induce dif-
• come ' from <he manu ¡._,uror'• OJWn re<carch 3nd de- lu<inn by inHe,.ing thc in.:emi•c .,¡ uscr·inoov¿tOJro t<> 

vt!opment group. rran.fcr rhrir inventions to manuf•"'uring 6nns Could 
• Channels and inoontivcs ,hould be <el up tu encour•gc bring >ignifi.,nt benefit> fur many industrie>; it n•ight 

· rhe transfer of infmm.uiun un u<crs' product de;igns .>> "' cll induce U>\:rs tu undena kc inouvatiun• -..hu >e bcndit 
< wCil a< nerds from morhting re>carch to «"'arch and ro them'<:l>cs ¡,marginal but which might pay out hand· 

-.. dOvclupment. And We latttr shoutd be eneouraged ""' to somdy OJO an indum)·wide bd.5is. 
< dcsign al! new producrs "from scutch" but to ""' uscr O h is dur that process innovationS made by users in 

' 
cksigns - ohcn av3ilable frre- when .ippropriate. <he U.S. are 6nt tr~n•fencd ro U.S. manufacruring finns. 
; Maoagemcnt h, a role in crcaring thc..- new arrangr· In ordcr tO n:tain rhc innnvatium ,.hi.:h innnvative Ukrs 
meors and in lccping an opo:n mind asto <he out<ome- are Ukdy w •P~"'"· th<· go>ernmeot enufd mah sp..:ial 

, Many companic> """ wht rurn inrO prOJfit~hle producr offun1 to induce <uch firm> tu r~main in the U.S. ' 
·: · ~nes by m.tking "'""'"' producn or building !o cusmmcr ·. Wc fe.:! th.1t poliqm~ke"' sh<>ul,! b~ pankubrly in· 

dcsigns, then d""ide rhat m..., !in<:> have gwwn ,¿, big n:rcsteJ in pnxess cqnipono;fif innovatiun, bec.>u ... of me 
<hat horthcr involvcmcnr with éusmm prnducts cÓuld be' grnwin~ cviJ.n,c th .. t P'"'-""' innuvation, (of which pro· 
an unprofirablc di<tr.!ction from ·,¡.. com¡iJnics':'o'nain'/ ce" cquipnwn< inm>V.!ri<on> ¿n: a <itb.,r), rother rhan in· 

. g.,~Js; [ater such compJni., w;,nder'why they :irc h'avin'g' .t<Ó:.!«'-' in <.>pita[ in><>tmcn r ot l~lmr ski\1<, ·> « ti>; rilOj<,' ' 
difficufty finding the base• for 'new proJu~;,· li~~s.- ,- ;> '- ~ . , sour.:c• of Í1topn¡vcmcm; in indu>tri~l prO<I"''i" itt- :-- w. 

,, .. " ., ~". ''<;~· ·." ~ ,''· ~ ,, • • • ~ 
- •. u 

A ~:ttning: Adnpt Thoughtfuffy .~'- ·; 
Promising concep" fur thc monagcmem of innoltations 
____:_ and -..e bdicvc thJt thc mJn~gement of u<cr-devdop~d· 
pruducts is one - are ofton pre>tribcJ too emhusiasri­
caffy by rese3r<:hers at a tOJo-urly "age - •nJ rhcn cm· 
braced too uncri<io:all,. by pt:~etiúoncrs. To avoid thi!., wc 
wish tOJ emph~sl"" that >trJtegies for <he managemen·r of 
u~r-domin~tcd Ínno•.,ion ate nm yet >randJrdizcJ. Ji 
you w-i•h ro apply rhe coocrpt befo re iris rourine, we urge 
y<>u ro appr<uch rhe t><k llnibf~ ~nJ r.¡><rimcnrally. 
. We an: curn:mly -..OJrking ,.,;¡h pr4<ticioners to appl) 

ihcso: concep"; if you •nd your cuonp•ny are ~riously in­
ter<>tcd, yOJu are i.ivitod <a ralk with us abour joining rhis 
joint r~>earch <ffurt. 

U>er lnnnuri"n;, J N3rinnJ1 Rcsourec 
·Thc discfJI'C<] thot u'er-domin.lted innov:otiu·n p.!ttern> 

'··account for rhc bulk of inno-.rions in industries •• im­
''portanr tOJ the naticmal economy O< pr<Xt'>' m.~ehinery 

and scicn<ifie in><rumcot> ui•c• a hmr OJf que,cions for 
gOJVemmcnt po!icymakcrt conccmed with inno•·arion. 

•1 Two imphc~tion• for government policy can be pmru: 
lareJ on thc b;;sis .,¡ rcsearch io date: 
O A user-dOJminatcJ innovarion involves an extra trans· 
fcr ><ep'- from U<cr·innovatOJr ro commercial manufac· 
rurer - not requin:J in thc ea~ of a m~nubcru.,,. 
donlÍn•••d innovatilln. ff m. uscr tal<e• <he lnitiarive in 
thi> «ep, thr rime l•li J<;o,ÍJtcJ ,.;th it may >imiolly dis-

-' ; ' 
./ 

Funh<f R"'ding, 
Th< '"'h~t ""'"'"'"'"' do, followiog oJdino"'l ,.,.],,,, f~r <~<>« 
"ith t¡O<.:Í>I """"'in th< fie!J. · ·•­

T wo pubkotion> gl'< d,,,¡, on th< nO<<hoJ< o,.,] by P«>f.,~lf von' 
Hopp<loo J"""'"" th, "'""" of """' pro.!u,~• '" tho <wo ;nJumb 
inJieueJ, """'" sl-.ouiJ fi,d do<m o><M in pbnnoog ho>•• 10 .l<!<rm;.,< 
tlt< >OIIfod of O<W pR>Ju .. ~• in lheir inJu"~'" . 

- H'I'P<t Ir>< k, "Th< Domi.~>n< Roto ol u..,.. in tho S..1<-nnlk 
lnwum<ftt !noo.,_, p..,_"'-" ¡¡,...,,,¡, Poli<)', jul¡·, ¡~;~. 1'1'· lU· 
2Jq_ • 

"'" Hoppd, E<ic ,( .. , ''Tho Oomuun< Rok o>l oh< U1<t in s..ni· 
«oo>Jucro< .,;d EL«"roni~ S.b»><mbly Pro<.-..• lf,...,.,,;.,._" /HE 
Ttolnt.l<"""< .. fngoH<,..P"f 1~"--'g.-.nm<. M••, t-'1, pp. o¡()-71. 

Th< follo~;,, '"~"" ,¡,, "'"""' bv v.hido "'" "••·olep..J J~~ 
>« tt>n.I<<T<J "' fi<><-:O·no.ul.<t m.>nuh .. <uMg 6~,., "'un<'" .,,...,., i< 
""'S"< ,._,J.,, hin" of ¡>J»oble P•«<m>"' ¡,,.,~ for io choir u~n 
fi,IJ" 

•on H1ppd, En, A., "Tromfmin~ PoJ-.r'l< E..¡.,;P"'''"' !nn<mt"'"' 
fwm U1or-lnn""""' "' Equ'P''""' \t.our.,.,,,;,~ f'""'·" R & D 
,1-t,,.,,_~,...,,..,,, Ü«ob<r. 10/7_ 

In~"' [ron• '"'m"'"' ~ b,.h "'' 1<>> '""" -.onlpl,•:e "'" P'"J""" ~UI 
"'""1"1'" '" ""lul <O ououf.>,.,.,;ng órn., "' u,,¡ J.",j ¡.,: 

Yon Hopp,l, E"c .\.,"A Cu>»mn-\cÚ'< P;c,,di~on lor tnJ"""'I 
P.,.,Ju" IJ<• G"'"·"iun," Slo>n Sc.'o<~ol uf ~\;no¡""~" ._.-,,~Uo~ P'P" 
935-77, Mor. 1977. · 

• 
S.lor< join;,J th< ¡,""¡" of th< SIG3n s.hool of ,\l;n>¡<m<'"· "'"'"' ho 
i> ..,_,.;,uc< Pruf""-'' of ~hn>g<nl.-n<, Eoi< .\. •on !ioppol -.» .,_ 
found<:< of • '"""''¡,¡ «<hnolo.o,¡¡-~•><d romp>n~ .,J • '"""'1""' " 
Mcl«n><)' .anJ Cu, -.h<:< 'o< 'i"'-;>~1«1 in ;,., • ., ,.¡,..¡<O !loo <f 

'1"""'"' uf ,.,.,,.h .mJ d"'!o¡o"""''- Hi> .,,,_!<mi< ,J.,I...., in <"«K> 

ia.. ong•n«oing, ,.J ;,..,,,.;.m ,tuJ;., n< r..,m H'"'"d !B.A. 196.,. 
,\t t r. tS .. \t. t 96aJ. ,,J e"''<>~'•- \tdton tPh n. t ~;•t. ,.,p.._.,;,¿,. 
Th< ,.,.lf<h n; '~" oJ in &.i, _,,.,_,,.!, "''' WPP""d b_, "" '<;rio>n>l 5,,_ 
<n<r fnunJJ<:Un 0,,,;,, ,,[ p.,t:,~ R."""-h ;oJ ,,n>l~'"- Th< ;uch~' 
wouiJ .>1"> li~< lo thJ',;. :h< \II.T. lneuunon C<n«t lo<¡,. '"PP"J" 
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METODOLOGIAS PAfVl>. !NVESTI::;Ar<. LOS PROYECTOS DE lNNOVAC!C:-, 

Un-C<lsn: PROYECTO SAPPHO. 

E\ ·proyecto SAPPHO estudtu diferer.cw.s entre éxitos y frucasos en los 

proceso,. de innovación tecnol6gica. Este estudio rea\i7-'ldo en ta Uni-
• 

versidad de Sussex adopta un nuevo enfoque en el estudio de \a innova-

ción y proporciona informaciÓn relativa at papel y características de los 

indiViduos involucrados en su pr-oceso. Resultados del proyecto mues--

tranque tos productos e?<itosos han contedo con un empresario Innovador, 

el cual es un factor crucial para el desarrollo de\,proceso. El proyecto 

presenta tres rasgos principales: 

A diferencia de otros esh.odlos que solo aralizun casos exitosos, 

el SAPPHO hace pares de pruebas clasificando exitosa comer--

ci<llmente y fallida. 

El proyecto recopila InformaciÓn en todas \as etapas del proceso 

de 1nnovaci6n; paraR & Da través de mercadotecnia y ventas. 

SelecciDn<l los pares de éxltos/fra.C<;'SOS para dos ind.lstrias, 

O-símica y de Instrumentos Cientfficos, de tal forma Que permi-

te observar diferencias y slmi\liudes inter--industriales . 

•• 
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lllti 

unu innovaci6n fueron: la p.:J.rticipación en el r:ner:Cildo y \LI ren\....<Llll id.•d 

económica. Es decir, si una innovación h<lb(a perm1tido obtener un-

gran númer-o de ventas o utilidades altas (o ambas cosas) se considera 

ba exitosa, en el caso contrario era considerada una innovaci6n fallida . 
• 

-Información referente a la comercla\izactón de la innovaci6n hacia cada 

par, fue realizada primeramente por entrevista con la gente relacion.."'da 

en el proceso, Esta fue apoyada con el análisis de la información dispo 

nibte, as( como información publicuda o en forma de documento de trC\-

bajo, récord de compañ(as, etc. Una detaHada historia de cada innova-

cl6n fue establecida, esto hizo posible a tos investigadores imponer el 

criterio de éxito o de falta utilizando mÚltiples criterios, El criterio 

• 
usado ser(a utilizado_después de un examen detallado de la ~iteratura-

existente en innovación y tomando en consideración muchas de las hi~ 

tesis de casos de éxito, las cuales hun sido previamente propuest..-.s. 

Para descubrir las diferencias éxitos/fracasos se analizaron 43 comp~ 

raciones pt"'ocedentes de 8 pa(ses, 22 en \a industria de proce50S couími 

cos y 21 en ta de instrumentos científicos. 
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Las técnicas estadfsttcSs empl~a.n una apl(c:.ción simplilic~d.l du \u. Pr'U'-'-

ba de ta binomial, la cual habilita el cálculo de \a probabitid:.d que resul-

ta de \a observac\6n de cada variable. Estas probabilidades son dadas-

eriti-e paréntesis despo..~és de cada resultado. 

Los resultados estadÍsticos. apoyan la bGsqueda de múltiples factores, 

aclarando los éxitos en ~ct6n. Se ag.....,paron 31 de las m.S.s.impor-

' 
tantes variables en áreas de competencia, mosti-ando as( los 5 princi~les 

factores que determinaron éxito o fracaso de tas Innovaciones, e \los son: 

,- Capacidad de admlnl,stract6n y caracter(sticas de los <J.dministra-

dores, 

1 
Conocimiento de las necesidades del usuario, 

) 
Actividades de me.-oadotecnia y ventas. 

. 
Eficiencia en el-desarrollo del proyecto. 

\Comunicaciones. 

Un re'lumen de los resultados del proyecto, relativos al papel y ca rae-

terístlcas de toS indlvid.Jos, es presentado a continuación, 

• 



lll 

· Cada c~mparaci6n utilizÓ 122 variables que contenían la información 

esencial en lo que respecta a \a empresa innovadora, sus activida.des 

de mercado, su investigaciÓn y desarrollo, su administración, su 

producción, etc. a cada una de las 122 variables "'"cada par se le diÓ 

una ca\!f!caci6n {+1 ), {-1) o neutra ya fuera que la variable haya eSta-

do asociada al éxito, fracaso o a" ninguno de los casos. 
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l. C3pacidad Oe administraci6n y característic_,s de \os :~dm1n1~-

tra.dores. 

Las empresas exitosas' 

encuentran meno~ oposici6n comercial a \a innovaci6n 

buscan la innovaci6n en forrna más deliberada 

encuentran menos oposlct6n técnica a ta innovac16n 

'toman la declsl6n de innovar por razones de mercado 

desarrollan la .n4yor(a de \as actividades de R&D ínter­

' 
namente 

ocupan más personal al \nieto del proceso 

tienen menos gastos excesivos 

que las empresas fa\1\cbs. 

Los ejecutivos r-esponsables de las Innovaciones exitosas, 

tienen más poder 

ttenen más responsabilidad 

tienen más variada experiencia 

tienen más entusiasmo por la innovaci6n 

tienen mayor "status" 

que sus colegas de innovaciones fallidas 

' 
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Ccnoc\n,\ento de 
. ' .. 

. . 
necesitan menos adaptación:pOr p3.rte de los usuarios 

requieren menos modificadones resultantes de la expe-

riencla de poSt-venta 

que las fi'Yl()Vll.c\ones fallidas. 

Las empresas exitosas: 

entienden mejor tos requerimientos del Usuario 

ven tos problemas del usuario antes 

que las empresas fallidas, 

Actividades de mercado. 

Las empresas exttosas: 
. ¡ . 

' • ' ' 'l.'···· •·'· .• _ 

• 

. . 
ponen más iínfasts en tos aspE.Ctos de venta 

~' .. ·~-~ .... -
• . ' -~~ •. ·,·-- ._, '< ••• 

ponen más atenci6n en·la educaci6n·ctet usuario 
- ' . . 

'""' J .- :···~·~ • • • -:- o> .,_ 

dan mayor publicidad ·a la· tnnovaCt6n 
- . ' ~ .. 

-~-· . . ... , ,,.,.. .. • • 1-j: 

que las empr-esas fallidas, 

Eficteneta en el desarr"'llo del proyo;<cto~ 

Las 1:nrÍovacioncs exitosas: 

tieñen menos problemas de post::_ven'ta 

'" 1' r .... 
~ . ... . ., 

-••iff. . \ .. .' .. t . . . - .•. -. 

' 

• 

' 
' 

.I· 

.. 
' 
' ,. 

' .... 
-,. . .. 

. . ·. 
tienen menos dificultades técnie<is 

' ., 
' ' 

on 
•O 

la "produr;:ci6n · 
' ' . 

' 
1 

' • 
' 
i 
\ 
' ' ' 
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' 
.. 

. 
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'•. 
' - ·" 

t¡enen menos aju:;t~·~ tr>e~t><::•·-•dos en 1 f''"''·'·-rc·n '" 
• 

sufren menu>-' nK•di:'i..::whor'"'' ,kw;mk ''" ,J,,-_:,"·•··•Il" .. e 
que las lnnov<~.CioncS í:~i\iU.l~. 

Las emprescls exitosas: 

' evalúan las perspectivas de éxito bajas al principio 

ha.cen mayor uso ele Ingenieros en la· ptanificac\6n de ta 

proc1.1cct6n 

que tás "empresas fallidas. 

COmi,JI'l\caclones. 

Las empresas exttosas: 

tl.enen mayor contacto con ta comunidad clent(f\ca y 

t&cnot6gica de su !rea de IÍ'lterés 

benefician de teCI'lOiogía externa d.Jrante ta producci6n 

ttet~oEm mejor-es comunicaciones internas y externas 

que tes empresas fallidas. 

lU 

i 
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Los lndiviOuos y su p.:lpe\ en lnnov3.ción. 

Como un resultado de Jo. literatura que ha precedido a\ ProyCcto SAI"PHO, 

éste define-ciertos papeles claves en innovación que pueden ~cr idcntiri=-

dos, 

lnnovado.- Técnico: El "lrNentor" o Individuo que hace la mayor contribu-

ci6n al desar'.-o\lo y/o dtsei"oc) de la ~ci6n. 

Empresado IIY10Vl!ldor: El lndlvld.>c.> que se r-esponsabiliza dentr'o de la es-

tructura administrativa, po.- el J)f'Ogr"eso de la innovaci6n. 

' Jefe Ejecutl.\1'0: El Individuo quien r-epr-esenta la cabem de la estrucll.Jra 

ejecutiva par'a la lnnovac\6n. 

ProdJcto L(der': Cualquier' Individuo que hace una contribución a la Innova-
• 

ciór1 promoviendo su progreso activa y entustastamente a través de esta-

dos cr(ticos, si tiene responsabtlidad administrativa 'pai-e alguna parte del 

proyecto o no . 

Los Empresarios en !l"'f''IWW.ción. 

Los resultados del SAPPHO Indican que los empresarios innovadoret> tie-

nen: 



. 

' 

' 

11 1; 

más experiencia (P = 0.002), muchas veces incluyendo experlen-

• 
clas de otr"os pa(ses (p"' 0.02)' 

más entusiasmo por (compromiso) la innovación (P = 0.002) que 

los administradores de las empresas fallidas. 

Más respor~sabU\dad (p = 0.001) 

Los ejecutivos responsables de las innovaciones exitosas tienen más edad 

que_ los de innovaciones fallidas (P = 0.001) y en la Industria Q,.J(mica los 

responsal:lles administrativos de los proyectos han estado más tiempo en 
' . 
' la industria (p .. 0.05). Era el sector de Instrumentos, los aspectos de· 

experiencia, "status" y autoridad eran menos Importantes, pero el res-

ponsabte admlf"llstrattvo exitoso ttene más entusiasmo y dedicación y -

hab(a estado menos tiempo en ta empr-esa que su colega sín éxito (p = O. 05). 

Los resultados del SAPPHO encuentrafl que \os empresarios exitosos en 

inn::Naci6n, para am~s industrias,. tienen rnli.s variada experiencia au-

nado con la evidencia que los empresa.r'ios exitosos en la industria de ms-

t ... umentos no han estado gr~n tiempo con tO.s or'ga.nizacioneS. Esto deja 

un' hipótesis tentativa, que en ta industr'ia de Pr'OCcsos qufmicos los em-: 

' ' presar'ioS innovador'es poc:l,..(an gana,.. experiencia por' "movilidad exte,..nu 

mientras QUe en la industria Qu(mica la mi~ ventaja puede obtenerse 

por movilidad Interna. 

. .. . 
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1 1 ,., . ' 
C1ertnmentc la mdustr-ia de instrumentos electrónicos tiene mc.11c,-

d,mens¡ón -ámbiental qu~· ia inoustr-ia._qu{,.,:;i~a·y ést::> no le permite 

una mov¡lldad interna. Información detallada relat1va a los ejecu-

tivos reSPonsables da \a \nnovaci6n es resumida en \a siguiente 

tabla 1. 

• • 
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C.l.RACTERISTICAS 
QUir.\ICt.. II:STRUMENTOS T O T A L 

E>F E= F1E<F' p E>f E= F E<F p E>F E= F E<f 
~ 

lUiOf!l!lAO [ PQOU! ) " 
" ORGANIZACION 

11 JO 1 0.00~ 9 9 3 0.07 20 i9 ' 
RADa O[ RESPONSABILIDAD 

12 10 - 0.0002 7 10 ' 0.3 19 20 ' ·o\OMINISTRATIVA 
' 

. . 

EXPERIENCIA DIVERSA. ' 10. 11 1 0.006 10 7 ' 0.09 20 18 5 

ENTUSIASUO POR 

' 18 - 0.06 10 9 1 0.02 14 17 1 
LA .INNOVACION . ' 

TATUS EN LA ORGANIZACION " • 10 .u 1 0.006 8 10 3 ' o .1 18 11 ' 
E O A O lO 11 1 0.006 7 11 1 0.09 19 13 3 

~ 

TIEMPO OE PERMANENCIA 

" LA INDUSTRIA 10 9~ 3 0.05 5 10 6 0.5 15 19 9 

T IE"'PO '" 'INNOVACIONES . 
8 8 6 0.4 3 8 10 0.05 11 16 16 

E~-: Ul. EMPRESA .. 

NUMÉRO OE EMPLEOS 
. 1 

6 \¡ 5 0.5 • • 15 1 0.3 lO 16 7 
. ANTERIORES , 

' 
~ 

E~PERIENCIA EN OTRO PAI S ' 18 - 0.06 6 13 1 0.1 10 31 1 -
' . ~ . 

' . 

" 
~ 

. ' TABLA l .• 

1 

p 

c- . .::-;a 

0.001 

0.002 

0.002 

• 

1 ' 

0.001 
...: '. ~ 

o 1 

o 1 

0.3 

. 
0.02 

-

' 
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La investigac16n del r::aod de tr.novadJr té,;;nic:J fui! er-~irn~;\:o;J::~ o::a- t ... o 

na outhcra s.;:r identificada como La que hace la moyor contrit.Juci6n ~;~\ 

mscñ<:l o dco;arrollo de la mnovaci6n seda rcconoci(iO como u\ innuva-

dor técnico. El SAPPHO recory;x:e que hay muchos c;:,s<Y', en los Cu<l-

les el "inventor" no pOOr{a ser encontrado dentro del proceso de ¡nno-

vaci6n se enc;"'entra en un grupo de apoyo. En suma, los "inventare..<>" 

son encontrados más frecuentemente en la industria de instrumentos 

que en la química porque en alguna escala la tec'nologfa es menos e la-

borada. 

Innovadores técnicos fueron identlf'icados en el 60% de todos los es tu-

dios de innovaci6n, pero en la industria qu{m\ca fuo.ron encontrados 

ligeramente rni>s veces en fracasos que en éxitos, y en la industria de 

InStrumentos sucedi6 lo contrario. 

Su., embargo, estas diferencia·s pueden ser consideradcw como signi-

ftcantos; (Tabla JI!). Esto oodrfa suger'ir que en \a industr•ia quÍmica 

un sol'> innovn<JOr es menos efectivo que un grupo, nlienlras que en la 

tnd<JSl,·ia de instrumentos la frecuencia de un solo inventor oodda 

cond"Cirla al Ú><ItO, pero ésto es solo hipÓtesis: 

• 
• 

1 
1 
' ' ' 
' 
1 
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1 INNQ·;~OOR "0 IDENTifiCADO EN €XITO 
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EN (XII O, PERO SI [N fRACASO 
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TABLA JI 

1 :~ ! 1 

" 

' -

POSICION DE INNOVADORES TEC/'IOLOGICOS. 
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ORGANI';:,,o,ION 
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TECtiCLOGICO. 
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Otros Fac:or~s Asociados con el Proceso. 

La inf1uenc1u. del jefe ejecutivo parece mínima excepto en ~quei\os c:,sos 

en Que él asume también alguno de \os otros papeles, ¡XJr ejemplo, admi 

nistrador de la innovación, Las empresas exitosas en \<:~ industria quími 

= parecen tener departamentos de investigación y desarro\lo de más an-

tíguedad que los de las empresas faHidas (p"' 0.01) pero, esto no pareció 

ser muy ~mportante. 

La teoría que califi= cient(ficos e ingenieros en mayor po~iciÓn adminis-

trati':'a como e\enlentos más Importantes para éxitos fuuron cuestio,.._-.dos, 

pues su presencia podrf<~. ser una condición neces<l.ria p.~ra rcv.\izar IC!. in-

novaciÓn, pero no tvvo un resultado significativo estadísticamente. 

Algunos Aspectos que Señalan la Importancia entre la Innovación Tecnotó--

gica e Innovación. 

L<l industriil de instrumentos ne caracteriza por la trnnsferencia de tec-

no\ugfa, muchos-de los av<~.nces significativos en·irntr'umentaci6n run S\do 

oriuin<>dos en universidnc1cs y \uboratorios de invC!>tigo.ciÓn <~.ntes de tran~ 

fcrir\os a la industria. Un breve examen rnuestril, por ejemplo, que b 

~yor(a de técnicas espectrométricas para análisis rutinnrios fuera de 

- -·-- ------· 

1 

'' ' " r , 
' i: 
1 

• 
' . 



mento» del S/\f"PHO contiün,;n cj,rnplus pe'""- rDuch•JS '"'e \os G-<rnpoo'> 

Gcscn~o'3 anto;.r!ormente, junto con ill<;¡unos dw;v.rrul\o~ Jc irnp:octo, 

12~ 

los cuales han sido transferidos a \as emprcsac; y corno mancion<>mos 

anteriormente, \as tnnovacioncs tecnológicas resultan de lnvestigacio­

nes fuera de la organización. 



43 pares de innovaciones, (ca¿a ~ar formado oo,.. '-""' 

innovaci6n exitosn y una fallida) 22, de los cuales pertenecb.n 

"In industria' química y 21 a la industria de instrumentos 

tmpor·t<tr'ltl! señalar que se estudturon dos rum;,s imlcblr'iC>\cc; 

dtfcrcntec; en cuanto a las dimensiones prr:.>mccJio du sus 

unidades productivas, ya que la industria de Procesos 

químicos se caracteriza por el gran t"maño de sus cmoresas 

·a diferencia de la segunda), -
Se compararon los pC!res, uti\i;c:ando 122 varin.bles que 

contenían la inforrnaci6n básica como actividado:> do rnt•rc.:.do, 

su invcsli9acié>n, desarrollo, su administraci6n, ,;~r prO<jucci6n, 

etc., dlÍndoselcs un punto (+ 1) (- 1) 6 nautro, Y<1 l'lJ<~r·u fll!l' 

esta v;;~rlilble estuviera asoclada al éxito o <ll frilccmn de lil 

innovL<ci6n (o a ninguno de los casos). 

8- 1) CARACTERISTICAS DE LAS INNOVACIONES EXITOSAS. 

S•~ not.1 que las variC!bles que cspeci<J.In-.::mtc innuycn en el 

(,xtto o fr.;.<"'~"' de un<J. lnnovilcl6n tccnol(>!Ji<:,, pu<.'<i'-'" 



1.- CAPACIDAD !JI::: i'-DMINIS II..:.ACIUN. 

Las cmorcsas ex1tosns: 

Encuentran menos oposlct6n técnica y comercial 

a le> innovact6n. 

Buscan la innovnci6n en forma má-" dcltb.:!•'<ldü. 

Toman la decisión de innov«r por razones de 

mercado. 

Ocupan m.S.S personal al 1nocio del rwocc,-o. 

Tienen rnenos yw>tos excestvO$. 

Desarrollan lns nctivi(JO!des de ID inlu•·•''-''"cntc, 

con jefes de más categor(a . 

.Adernis, los ejecutivos responsables de las 

innovaciones exitosas tienen mayor poder, mfu:; 

entus1asmo por la innovaci6n que sus colegas 

de innovaciones fallidas. 

11.- CONOCIMIENTO DE LAS NECESIOAL:•ES Ul<:i_ 

USUARIO. 

Las innovaciones exitosas: 

Necesitan menos adnptaci6n por parte de los 

usu<l.rios. 

Requieren mcnt>S rnodificacionc:. resultunlr..s de 

1 :~ '1 



fa\\ idas. 

Las empresas exitosas: 

Entienden mejor tos requerimientos del usuario. 

Ven los prob\en->as del usuario antes que \as 

empresas fallidas. 
. . 

lil.- ACTIVIDADES DE MERCAOO. 

L3S empresas exitoSas: 
1 

Ponen m&.s énfasis en los aspectos de venta. 

Ponen m&.s atenci6n en la éducai::16n del us.:.ario • 

•• 
' 

IV.- EFICIENCIA EN EL DESARROLLO DEL PROYECTO. 

L3S Innovaciones exitosas: 

Tienen menos problemas técnicos en la 

p_..-oducci6n corno ajustes inesperados, 

Sufren menos modificaciones durante su desa-

r.-otto. 

Las empresas exitosas:, 

EValuan las perspectivas de éxito bajas al 

principio. 

Hacen mayor uso de Ingenieros en la planificaci6n 

i 
de la producci6n que las empresas fallidas, · 
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V.- COMUNICACIONES. 

L~ efl1Presas exitosas: 

Tienen mayor contacto con la comunidad 

ctentffica y tecnot6g!ca en su á. re a de interés, 

Se benefician de tecno\ogfa externa durante 

la produccl6n, 

Tienen mejores corn.micaciones internas y 

externaS que las empresas falti.das, 

l i 
J 

B- 2) CARACTERISTICAS DE LAS INNOVACIONES FALLIDAS. • 

corno variables que rT>6s cotncldteron con el fr"acaso de 

las Innovaciones se encontraron: 

1.- NECESIDADES DEL USUARIO, : j 
' 

- No se r-ealizar-on encuestas sobre usuarios, o 

se hicieron n'l<!l.l. 
• 

Se ignor6tas respuestas de las encuestas. 1 : ,. 
' 

Hubo predisposlcl6n a un diseño determinado, 

11.- ACTIVIDADES DE MERCADO, 

t ¡;¡ 
' :p 

11'~ ,., 
' ' ': 1 

' 
Se lgnor6ta investlgact6n de mercado. 

' ' i ·-' ' 
Se descuidaron los aspectos de publicidad, ' .. . 1 ' 

Se fat\6 en_\a edvcaci6n del usuario, .. 
'1 " 
' ' ' ' " ji '' •• 1 ' 
' ' ' '1' ' ' 1 ' 



.. 
~' .; 

HubO cambios intos.,era<.los en u\ mercado. 

111,- INVESnGACION Y DESARROLLO. 

DesarroUo pobre e incompleto del proceso 

de innovaci6n, 

Dependencia excesiva de tecnologfa externa. 

Recursos insuficientes de ID. 

Inesperada superioridad tecno\()gica del 

CofT'IPetldor. 

IV.- ADMINISTRACION. 

No se 1e dt6 la debida seriedad por parte de 

los ejecutivaS~ o no se integr6 una estrategia 

del'\nlda, 

La evaluaci6n ':1 control del proyecto fueron 

Inadecuados. 

El ejecutivo responsable era demasiado débil 

o sin experiencia. 

/IIA.Jchos de los factor'eS que in<Jujeron al fracaso se 

l"ubier"an podido controlar si h..lbiera habido una buena 

admlnistract6n, pero Incluso se violaron reglas elementales 

de Ddminlstraci6n corno: consulta a usuarios, estudio de 

mercados, evaluaci6n adecuada del proyecto, 
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IZB 
o) INDIVIDUOS CLAVES: 

Procesos Químicos.- El re.-;porisab\e ex,toso ten(a más 

v~rlada cxpedencia., IT'Iayor estatus, más respone:;abilldad, 

más autoridad que su colega fallido. 

Instrumentos.- Experiencia, estatus y autoridad er<~.n 

menos Importantes, pero el responsable exitoso era más 

• entusiasta y dedicado que su colega fallido. 

'3- 3.-

•-=·~'.:~·--•XIZ<~I"'*'~EN'fft,tl6ttHAQ!tfEI;·MER_9~ 

Es irnporl:ante a\ innovar un producto iener bien claro 

en la mente las n~ces\dades y preferencias del sector 

hacia el que se dirige el producto, 

Es necesa"rio tener estrecha comunicaci6n entre los 

diseñadores del producto y las personas que estún 

en contacto con el cliente, discutir la forma final del 

producto analiztindolo desde distintos puntos de vista, 

el de producci6r), el de CQn'lercia\izaci6n, el de 

utilidades. etc., para determinar la más apegada 

.. 
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concepci6n a lo que el futuro cliente descn, 

·::: -=-=: !) } •.• CQ_w;;_¡~ T~l'l~l P..Q?.~ _t.,QS _Q!3_.JE;:"!!\/.Q? .. 9?J3:F.9~~TIVOS 

oE LA E"':'~~~ 

Definir claramente los productos y mercados en 

los que se apoya el futuro crecimiento de la empresa, 

pooierdo especial atenci6n en las capacidades de la 

o.-gantzaci6n en .-elaci6n con las amenazas y oportu-

n\dades que han sido identificadas en el medio 

ambiente. Algunos roevos productos potenciales, 

aún cuando sean atractivos, son inapropiados para 

su desarrolto, dado que la compañía no tiene los 

recursos suficientes o no desea entrar o extender 

sus Operaciones en ciertos mercados, 

Deelsl.ooes sobre ruevos pr-oductos son tan fundarnen-

tales para el futuro de la compañía que no pueden 

ser ajenas a los objetiV()S de la empresa. 

:.. T""- · ·· "e) -UN EFEG-TIVO SISTEMA DE SELECCION Y EVALUACION 
' - ---------- --·---- -- ---·-·- ------ ····-· . ····--

Es conveniente que se cuente con un ml!todo ef<.>etivo 

de scleccl6n y evaluaci6n de proyectos y que éste se 

base en datos apega~os ata realidad, existen a\gun= 
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tócnicas que van desde l>st<:>s de comorot>.lC>6n h,.,,¡., l :w 
an&\isls cuantitativos basados en las t§cnicas de 

investigad6n de operaciones. 

~EC.IQ, ,, 

Un control inadecuado resulta en aumentos en costo y 

retrasos, i .. -' 

La \nrovacH)n exitosa orrece algo por lo. que el cliente 

est& dispuesto _a pagar. Esto tiene su origen en una 

nueva tecnologfa existente, La calidad de una lnnovaci6n 

depende de la orl.ginaltdad de mentes creativas de uno 

o varios indiv1duos,,$in creatividad no p..~ede haber 

innovacl6n. 

~tJ="llNlt"ORGAMZAOION.RECERTlVA"A.L.:A INI\PVACION") 

IIV"IO'Vaci6n significa cambio, por \o que se puede 

Interpretar corno una amenaza a la genle que se ve 

afectada por ella y es probable que origine su oposici6n. 

La creact6n de una clima donde pueda desarrollarse 

ta lnrovact6n demanda: 

La p.-esencia del eny>resar\o estirnu\nndo su 

desarrollo, 

: ' J 
' 

; 

' 
1 
1 

.' 

J 

• 



-. 
·58 

L4 habilidad con que el innc.vador (ingeniero b 

t6cn\co) presente su caso. 

- . Eatl'echll con'o..lnicación entre el imovador y te 

dtrecct6n. 

.. ~~OJ.ZOEDI OPQION ."L COMffiQW$0 . f'913.-.~ .Q::Y'._Af!:.~~ 

<P.'.rlNDl"V!DtJOSl 

"Las hV>ovaclonas no suceden, son hechas", detrbs de 

cada \nr"'QVtlC\brl exitosa hay una persona o un grupo de 

persQI"'tl!l, \os irvlOV'adores, quier>e$ son responsables de 

traducir una Idea a la práctica: 
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Sooety long qo lcarned tlle value of antic­
ipating tlle cllaracttr, intmsity, and timing of 
m.ajor environmenlal rorces in sOda!. and ec­
onomic activities. Forecuts of tlle weatller, 
aviroltural production, population ¡rowtll, 
industrial produetion, markeu, sociological 
cllange, governrnent spending, economlc con­
ditioru;, political altitudes, and many other 
attributes of future conditions are regarded 
as essential to plannina wiwly or to dealing 
effective!y witb coming changes. Tbe wisdom 
of tryíng to anticipate tbese thinp that influ­
ence the future b wdl provm even thougll 
forecasts are almost eertain to lack perfec­
tion. Strangely, society hu becn very slow in 
coming to grips with the forecasting of tech­
nology. 

WHY TECHNOLOGY IS 
OF INCREASING SIGNIFICANCE 

Today, one of !he most powerful forces in 
our environment-and at times by far the 
most importan! for manY f1m1s, institutions, 
nations, and society at lar¡e-is technology. 
And the power of technoloay for ¡ood and 

-bad is ¡rowin¡. ltl iDc~in¡ impact stems 
from !he followln¡ faeton. 

Tht dt~rn of tull'futa in !he technical ca­
pabllity of many new devlces and materiah 

, 
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over thcir predecessors oftm is in multiples 
of improvement-and not a few per~ntage 
poinu. Tbesc: ga.ins in pei-fonnan~ are so 
¡real that tllcy abruptly and drastically alter 
thc mcans, cffects, time, or co.su of doing 
tltings. Tllus they disturb, for bettcr or 
worse, existing practices, institutions, and 
human activities. For cxample, consider the 
spced of commercial computation by compu­
ter systcms.' (Sce cxhibit 1.1.) Notice that 
the de¡ree of advance is in multiples of prc­
vious performance and not in perccntage 
points. The samc phcnomcnon appcars in 
many other things-speed of transponation, 
power of explosives, cncrgy storage, minia­
turization of clectronic cireuits, the impact 
strcngth of plastks, accuracy of watchcs, tllc 
capabilitles of lland-hcld calculators, etc. 

The rt~pldlty of lntroductlon of lechnictz/ 
sucu~ors seems !O be increasing in many 

1llota for or>mJ Of ""oomm<to;at <<>rnpu,.rion"" <Omp<ll<tl 
..., b&ltd on an n~r<m<ly o:omple> formul> ¡.,.. <Ompu~ona 
""!'"" (op<~arionr p<r "'<Ond) ., ""<loped ooo:l compur«< ~Y 
Ka>n<lh KniJ)II ¡, r!oe <OIIt>< of "'-' dO<IOn.l work. Se< <h>po<r 
6 ror rlW r ........ ~>. Sbon popo<~ b)' Koi&h• t..o.-. ._., ... ;, 
"("lwl¡:a Qo Compuou P<rfonn>.~~«."" Dooto,.atiOo, S<p­
rcmbet, 11166, ond ""E•olvllll Coml"'l<r P«fOn..._nt<, 196l· 
61."" o.r.-*"'- )anual)". 11161l. Abo, ,.. hil pap<r "' 
Tt<-,nJ F-.,tlw¡¡-Aw A-Oc l"'l""?• «!. b)' 
lkJ&IO ucl Scllocrnan (Cono¡a Park. Colil.: XY<Y' In· 
fonnorion Cot,.ororion. 1970). Portio<>> of hio wook .,. 
ptO"<k!od .. robl<> lor <><t<1 , .. 1 n <ll>pl« 6. 

9 
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UIIIBIT 1.1 

1 : ¡ : ¡ Speed ot Con¡merclel Compuler Compul~tlon• 

D•• Computer Op~' J r iorn!S<'<: ond ,,.. Ho,.,ard MM~ 1 0.403 

"" Enia< 44.65 

"" Univac 1 271.4 

"~ IBM 701 615.7 

''" 18M 707. 31,650. 

"" Univac 1107 76.050. 

"" RCA 601 58,880. 

"" CDCJ600 156.375. 

'"' CDC6600 4,091,293. 

•oo• IBM 360/75 1,437,806. 

1976 , COC Star 1 00 

• T~os .O<IM/11;,; comp»ter ""'" onnounced O! avoolalllc lO< commmclaltlme sh.,;ng. lts ··power" ~Y Knlg~¡·s lo<· 
mula hao not betn computO<!. How""'"'· lho ccmpany saod o\ """ allle lo """age 97 9 mi Ilion opo<al•ono, o< 
rHults, pfU second duo lo ·--,., processmg." Tho Slat IOOC wlll ~ o!imod 'n lale 1979. olleoing a !ou<lold In· 
c<oase In •eclot·l~pe procossong, ........,;ng lhal 11 should be ebloto "'"rage ilt>Out 400 milllon <eoulls pe< """ond. 
The Sl:or lOO.l, e•ollable In lote ¡gn, wlll do con'""'"'""' proc ... olng obOul 600 percent lasw lhan lM Sta• 100, 
duelo imp<""od clrcu"ry· 

fields. Therefore, eacb technology concept 
tends lo have a shortcr marlc.ctplacc life be­
cause of prompt challcngc from a ncw and 
superior technolo&Y· Thc phenomenon is 
most apparent in !he extrcmcly short market­
state elcctronic mmpOncnts, but it is also 
shown in many other products, where a gi,en 
de,ign has a lire of nearcr to fivc ycars than 
the ten ycars of a decadc ago. 

Th~ 51~~ of rt5tnm:n rtquirrd often is so 
great that !he R & D funding capacity o[ indi­
\"idual firms ande-ven an entire indusuy is ex­
bausted. The Amerio;an SST is a case in paint, 
and thc British-Freneh Concorde transpon 
has required two nations to combine their re­
sources. Rolls Royce and Loo::khced represen\ 
two instances in wbich thc financia! demands 
of a single technical advancc have \leen stag­
gering. DuPontlost $100 million on Corfam, 
and RCA announced a 52~0 million loss on 
computers. 

Technology a.111 natlon11l r~5ouru has long 
beco rccognized in tcchnical drcles. In thc 
l%0s both socictY at large and go~ernmcnts 

bcgan to recognize that they can and mus\ 
mar•hal tcchnologica\ resources for n~tional 
purpo,cs other than war. Now the use of 
techno\ogy lo improve social !ituations-ur­
ban conditions, health, cducation. enviran­
mental qualities, food 'upply, tllc gCI1Cral 
quality of life-and 10 e~p\orc spacc and the 
occans has become widcly acccptcd and de­
mandcd. Thu~ 1echnology is bdng callcd 
upan more frcquently and more snercly to 
serve publlc nceds. Currently, EROA is 
spcnding hundreds of millions on nev. energy 
sources. without dear assurances of tcchnical 
Sl.lCCCS$. 

Tuhno/ogy ass~nment has resulte<! from 
concern over lhe negative effects of technol­
ogy on !he environmcnt and socicty. This 
concern has grown since the late 1 960s. Of 
course, alarm abou¡ men, machines, tJOCnt­
p\oyment, and skills is an old worry, going 
back more than two hundred years. The new 
devdopment is intense conccrn about other 
dfccts of a tcchnology, such as thc pollulion 
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associated wilh a production pro.:ess or prod­
uct use and !he delayed cons.equences of tech­
nology as il affccts the environmenl years 
later or as it leads to ncw social problerru. 
There are vigorous arguments tbat tcchnol­
ogy is responsible for generating wastes that 
contaminate thc environment, destroy or 
harm plant and animallife, and ruin tbe aes­
thetk qualities of the countrysidc, the shore­
lines, the rivers, and all else on which vur eyes 
rest. Even our ears are not free from the 
assault by !he uoises oftecbnology. 

Thcse concerns brought national auention 
ro technology assessmem. In 1972 the Office 
of Technology Assessment was established. 
The office now has sorne ninety employees 
and ha.< undertaken dozens of 'studies on 
technology as requested by Congress. The 
President's Council for Environmental 
Quality has beco established, and new en­
vironmental controls ha ve been established. 
by the Environmental Protection A¡ency. 
Since 1969 factories have beco legally closed 
for producing no~ious fumes, noise, and 
stream pollution. 

lt is dear that society intends that 
tcchnology will be held accountable for its 
total im¡mct. Therdore, tcchnology as.sess­
ment is becoming a requirement of technol­
ogy proposals. Assessment requires anticipa­
tion, hence, a n«d for technology fore­
casting. 

WHY TECHNOLOGY 

FORECASTING IS NECESSARY 

Since governments and firms have becn 
making hundreds of thousands of plans for at 
least severa! bundred years without mucli Cl<· 
plicittechnology forecasting, why can't sod­
cty get along as it has in the past? Consider 
what thi~ pOsture means to decision making. 

One implication is that rhe future contaim 
no significan/ rechnological change for rhe 
¡xzrricular imrirurion. This may be a realistic 
and uscful assumption for many activities in 
tlie one- to fivc-year time span. New 

l~dlnology g~n~rally rc<.~HÍ<c'> fivc to fitlc·~u 

)'Cars to diffus~ throughout ••><:icty on a sig­
nifican! scale; l!ence, an organiL::Uion has 
tin1e to recognize and ..1djust 10 technical 
progres.s. Economim, who traditionally 
work heavi!y with one- 10 thrce-year projec­
tions, have been able to ignore technology 
changcs safely (in most case.;) for this reason. 

This assumption ís nm <atisfactory for 
production,activities based largcly on tech­
nology cl!anges-electronic~. drugs, plastics, 
computers, aerospace, and encrgy conver­
sion. 1t also is a bad policy for relaüvely 
stable industries tliat are suddenly inundated 
with new technology in 1heir production proc­
esscs, materials, ~ompelition, or distribution 
procedure. This ís currently the case in the 
materials fleld-steel, wood, papcr, and 
tiles-and in sorne service industries such as 
food, education, and hcahh. 

An alternative implication of no! forecast· 
ing is that onything of IIThnica/ signijit:ance 
can be recognized and deo// with after ir has 
materiali~ed and been proven. This, 100. is 
sometimes a satisfactor)' approa¡;h. lt ha; th~ 
advantage of certainty and avoidance of false 
trials. lt also has sorne serious drawbacb­
the loss of lead time, of patent position, and 
possibly of publlc image. Far more serious, al 
times, is the fact that the firrn rnay mean­
while commit itself to products, processes, 
capital e...penditures, and even per.1onnel, 
which makes i1 very difficuh to sliif1 direc­
tions al a la1er dale. 

Another hazard, wi1h potential for horren­
dous econornic errors, lies in the response 
once the decision is rnade. F1rst, tliere ís the 
"crash" program to catcli up at any prlce. 
And thc price of buying in later is very liigh. 
Second, there is tlie tirning fiasco. By the time 
the organization docs catch up, the seller's 
market rnay be gone. The bandwagon atmos­
phere, coupled with the high cost of baste and 
bad timing, leads to painful e~periences. Of­
fkc copiers and computen provide cases in 
point. Materialization of technology as the 
oni¡- trigger lO action is dangerous manageri­
al policy. 

·' 
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The issue, therefore, ís not w~thcr any 

tcchnological cbangcs will affect the · institu­
tion seriously, but whcther to arrivc at this 
conclusion by ignorance, neglect, wishful 
tllinking, or explicit reasoning. Widcspread 
awareness of !!;le growing force or technology 
and increasing concern over its impact mcans 
that forecasting oftechnological devdopment 
and consequences is absolutely essential. 
_Why, tben, sbould one not make use of the 
traditional forec<Uting procedure-the opin­
ion of the tcc;hnical expert? 

OIFFICULTIES INHERENT 
IN EXPERT OPINION 

' lnll'lraction o! Technologles 
The use of an e~pert's opinion' is very 

logical but is bccoming an increasingly dubi­
ous procedure. One reason is that the former 
ability of a competen! tecbnical man lo assess 
progress in bis special 11cld is disappearing 
because of the growing intcraclion of tech­
nologies. For instance, if one wanted to fore­
cast the future of computer techno\ogy, 
should his "expert" be an arithmetic logic 
mathematician, a solid-state physicist, a 
memory systems dnigner, a manufacturing 
proce~s engineer, an e\ectronic circuit engi· 
neer, or sorne other specialist? Ob~iously, 
none of these is adequate bccausc single ficld 
knowle-dge is no longer capable of asscssing 
total impro~emcnt in these technical devices. 
Technical progress is multidis<:iplincd, but 
technical experts are not-a! least to the same 
dcgrcc. 

The obvious impro~ementto an individual 
expert is to forma committee. However, even 
if one assembles a group represcnting tbc ap­
propriate technical experts, opinion a\one is 
becoming Jess satisfactory. The reason is that 
much technology change is becoming less 
autonomous. New technolo¡y is stimulatcd 
by interactions with social conditions, politi­
cat actions, economic conditiom, and ecolog­
ical prnsurcs. One can hardly expect thc tech· 
nicat expensa \soto be competent forecasters 

l3S 

in all thcse nontechnology spheres. Consider 
forecasting the emergente of the SST air­
plane, of a new detcrgent, of tbe antibatlis!ic 
missile system. Are the controlling f<nccs to 
be found only fron1the study of techno\ogy? 
Exhibit 1.2 is a sketch that suggests five en­
vironments that interact with each othcr to in­
nuence technical p¡ogress. Man must learn 
how to think logkally about tlle future im­
pact of these interrelationships, their e~ol~e­
mcnt, and their impingcment on eacll other. 

Furthc:rmore, tllere is a vast and often un­
apprcciatcd distinction ~tween for..castlng 
technical de~clopment in the laboratory and 
forecasting technology in use. Tecllnical 
know\edge aloa<' cannot possibly pro~ide a 
corree! basis for prcdicting thc timing of :he 
emergence and impact of new techno!ogy. 
The delay of the support for the American 
SST, the demand for automobile safet)", the 
outlawin!Í of DDT, and the dcvdopment of 
nonpolluting automotive power are examples 
of technology innucnced by Ücvel"pments in 
othcr environments. Thesc innucnce~ are not 
necessarily within !he expertise of the experts 
in the particular field. Reasons for this rapid 
interaction of forccs fm change will be ex­
plorcd in chapter 3. Exerciscs at the end of 
tllis chapter wi!l help the student sharpcn bis 
in~igllt on these inf1ucnces. 

Value Changes 

Behind these en,·ironmenta\ relatinnshi¡>< is 
another kind of change only beginning to be 
dimly understood. This is the changing value 
system in our society. Valucs are virtually a 
no-man's land to most, and onc can hardly 
expect today's technical expert to intuítively 
and correctly weigh the ~alue systems tllat 
will prevail a decade or more from now. Yct 
these value systems ofteo will determine what 
technological choices society wi\1 suppon and 
llow society will evaluate !he relative meriU 
of tlle products o f tec hno log ical df ort. 

Lack ol Forecasling Methodology 

Fina!ly, we mus¡ recognize that metllodol· 
ogy for technology forecasting ha~ not been 
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1960"o {e<>oloslvA mld·191Q"s(ooei;ll·.,..ologlcal). la lo t&10"o (IO<:IO,OC<lliOm/C?J 
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laugtll in any en¡;incrring school or in all)' ...,;. 
enli fíe course until, f"'Thaps, 1969. Therdure, 
pasr forccasting by expen npinion has largdy 
(but nor always) rcsted upon individual 
krlOw\cdgc, c~pcricnce, btlief, and intuition. 
As a rcsult, many scientist., enginccrs, and 
inventors of unquestioned technlcal comi)C'­
tcnce havc produced astonishing prediction 
crrors. 1! is equally true that experts ha ve had 
many sucresses. But the significan! point is 
thatthejarecosl usá has no way In as.se~ thl' 
know/fflge, the ranOnale, the assumpticms, 
und /he rongl' of coruiduotions lhot underlie 
the t«hnicaf opinion. Thereforc, thc predic­
tion that onc gcts from opinion is of highly 
unccrtaio qulllity, and it cannot be te5ted and 
evaluated. lt is no¡ a satisfaétory'basis for 
decisions (ommiuing major resources of an 
instltution. 

Given thcse difficulties, it should be clear 
that socicty · hadly needs something bcmr 
than opinion for forecasting tcchnology." 

learnlng lrom Pasl Errors 

One of thc mo~t promising concepts for im­
provint forccasts is to examine past predic­
tions, in(luding expert opinions, and lcarn 
from thcm. This "·as suggested by Dr. S. 
Colum Gilfillan, although he proposed to 
study past forecasts to identify reasons for 
success'. From 1969 to 1971, dozens of past 
forecasts werc studied to find the reasom for 

1S. C. Gilr.llu. "A So<iolo,ill t.ooh"' Teo;~nioal Pr«<i<­
uon," In T rrhn<>iu<i<ol Fw«tttr/ng jor /Mlmry o'!d Go,.,.,.. 
m<nl, «l. by J. R. llri,ht (E~wood Clrff•. r<.J.: Pr<nricc­
HaiJ, J<r<., 19611. pp. l-l~-

1 : 1'1 
"'~'"""' 

,.,.,,, wilh tk 1><-h~t th.u. il """"~' "' 1'·"' 
'"'"''' ,-nn!d h·· i<klltilie,t. lui<H<' f"''"'·"linl' 
te<Hdtl he imrrmed hy :l\oridillg tla•w <'fl•ll\. 

A rartial 'c"i"" ~ppcat< in a proao·din~r nf 
a c<><>lcrcn.:c at Thc Univcrsity ofTcxa<.' The 

. c~crci<cs a1 the end of this chapter dcvdop 
sorne of thc,e findings. They also sn~" lhe 
tcchnique of re•·icwing pas¡ forecasts a< an 
a id to impwving all forecasting cff orts, 

WHAT IS TECHNOLOGY? 

Tec-hnology consists of three elcments: (l) 
the physicat lhings-tool•, machines, and 
matcrials that mankind uses for all activities; 
(2) the software aspects of techno!ogy in­
cluding technical processcs and procedures 
such as heat.ueating sequenccs, computer 
programs, operations research techniqucs, 
and the FAA"s traffic control system fnr civil 
aviation;, 'and (3) definitional systems that 
determine and describe thc forcgoing sud> as 
the SAE standards for motor oi!, NE~lA 
standards for electric motor insu!ation, and 
standards for screw threads. Tllen thc dcfj. 
nition of technology beco mes troublesome. ls 
the social security program a techno!ogy? 
Thc "·elfare program? Our moncy system? 
Thcse things are called socia/ technology. 
Thus, this definüion ewludes these proce­
dures to direct social activity ami applics only 
10 t~chnical de• ices and activities. 

'l. k. u,;,h<. "Somo 1""""" fr~m >h< .~.,.1,¡, of r •• , 
1 ~"''""·" 10 T" ""'~'''"~/ Tom·o ""'"'-A" _,, . .,/nnlo -In 
qw•. rd. h> Arooh< ond S<~•><mon. op '"" ~O )4).))~. 
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Exper! oplruon i~ not a very satisfactory 
form of predíction, since the supporting 
data, rationale, and assumptio"" are not 
available for examination. A commiuec of 
experts presumably is superior in two ways: 
(1) it brings a broader range of skills, disci­
plines, and e~pericnee to bear, and (2) the 
c~perts supposedly chal\enge ead1 othcr to 
develop reasoning and improve use of data. 
Howcver, committee delibcrations surfer 
from intcrpersonal rclationships such as 
authorily figures, persuasivcness, and band­
wagon effects. 

THE DEL.PHI TECHNIQUE 

In the early 1960s RANO fe!;CI.!Chc:rs 0\af 
Helmer, Norman Dalkey, and thcir col­
kagues introduced the Delphi technique, 
dcsigned to ovcroomc tbc interpcnonal be­
havior problcms of commillecs and to im­
provc thc use of cxpcrt opinion through 
polling based on three condítioru: anonym­
ity, statistícal display, and feedback of 
reasoning. 

Anonymlty 

The e~perts do not know who is on"the 
panel or, at the very lea.st, do no\ know what 

.. 
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predictions and ~ritiques are associated with 
each individual. 

Stallstlcal Display 

The forecasts are structured so that re­
sponden!> reply with a year of predicted 
occurrence (sometimes under different prob· 
abilities). Results are collated, and the 
median and interquartile range (IQR) are 
computed. Sorne Oelphi studies now also 
display ex/remes as well as number of 
never:;. 

Feedback o! Reasonlng 

Summations are rcturncd to panel mem­
bers who are urged to challenge or supporl 
predictioM that faH oul'>ide the IQR and to 
make new predictions. Arguments and new 
data are circulated; then counterarguments 
are circulated. 

TYPICAL DELPHI PROCEDURE 

A typical procedure mieht be as follows. 
The study director requests {or collects) 
initial queries in the arca of interest. He con­
solidates and edits these queries for claritY 
and uniformity, then sends them 10 hi• panel 
of experts . 
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Round 1-Tlmlng of Occurrenca 
Raquasted 

Ea.ch expcrt is reQU<'>Icd to rrcdict thc date 
by which each event will occur. Tlle~e prcdic­
tions are rcturned lo tllc diredor. He thcn 
tabulates and rcturns lo eadt cxperl the 
group re;ults showing the median date, thc 
JQR (those dates cmbracing !he middle 50 
pcrcent of thc replics), !he cxlr~mcs, and the 
numbcr of nevers. He may also choosc to 
rcturn to the experts a display of thc distri­
bution of a//the prcdicted dates, as wc!l as 
the statistical data. 

Round 2-Conlonn or Explain 
Each panelist rc~icws each of bis predic­

tions againsr the statistics of the group. He 
is expected to considcr making a ncw· predic­
tion. lf his rcconsidcred prediction falls Out­
side the IQR range for thal cvcnt, he pro­
vides rcasons why he does not conform. The 
s!lldy director retabulates all statistics from 
the second round, appending all tlle reasons 
provided by nonconformisU, and returns 
this summary of round 2 to all panclists. 

Round 3-Contorm or Provlde 
Counterargumants 

Each panelist reconsiders all nonconform­
ing positions and thc arguments appended by 
all other nonconformists; then he makes llis 
new predictions. U his prediction still falls 
outside the new IQR, or if he ronforms but 
be/ieves that arguments of certaill ather non­
con.formists are inadequate, he providcs 
counterarguments. ' ' 
Round 4-Final Predlctlon 

Tlle study director rccalculates, appeods 
countcrargumcntl;, and redrculates dala 10 

obtain each paneli.st's concludin¡ prcdiction. 
These predictions become thc final rcsults of 
the Delphi study and are usually displayed in 
a manner showing much of the statistieal 
data. 

CHAPT[R 5 
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·rhc lklphi t~doni<¡ne t:<t•idh "•q•l 
tht<lU¡<hont lhe w,nld. lly 1'171> hnn.to"t' ,¡" 

Uclphi ~tudtc~ lmo.l h<'1.·n ~nno.lu~t<"<.l. Thc,c 
ranged from Liltle interna] panel> toa J~p~n· 
ese nationwidc study involving 4,000 pand­
ists. The commcnts bdow are based on the 
reactions and collcctive cxperiences of sever­
a\ hundred Dclphi panicipanls and study 
directors. 

Tima·Consumlng Sludy 

A thorough Delphi study takes a great 
dea1 of time to conduct. Thc study dire<:tor 
must analyu and consolidate Literally hun· 
dreds of rcplies. The first corporate Delphi 
study was done by TRW in 1966. TRW's 
twenty company panelists supplied over one 
thousand prcdictions, which were ultimately 
bÓiled down to about four hundred prcdic­
tivc evcnts by thc study director, Dona id 
Pyk.c. Their "Probc 11" in 1969 began with 
sorne twelve hundr~d predictinns and took 
over three man-years of direction time. 

Ambiguitics, misunderstandings, and 
trivia mus\ ~ eliminatcd from initial and 
later cont!ibutions. Smith, Kline, and French 
received 867 predictions on round 1 and used 
only 209 in round 2. lnevitab1y, prediction 
statemcnts have to be lcsted, reworked, and 
clarified. RcspOndents must be briefed and 
rebriefed. Oftcn. they then mus¡ be prodded 
into taking thc time and effon to makt 

'effective statemcnts on points of fact and 
opinion. 

Mail11alning Panalista' Support 

Maintaining thc panelists' continued sup­
porl is difficu1t. Sorne panelists drop out 
when faced with e,·aluating 50 to !50 predic· 
tions. Othcrs find it easier to agree to predic­
tive dates than to provide thoughtfu1 cva1ua· 
tiofl!: and concise critiques of all the pro and 
con argumcms. Panelists' entbusiasm and 
interest tends to wain over the months 
required to complete thc study. 
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As a re~ult, severa! modific:llions of 
Delphi llave emer¡ed. Many studies llave cut 
dowo rile number of iteration rounds from 
four to two or three. Researell by Norman 
Dalk:ey and others suggests that rllis redÚc­
tion may not affect accuracy ~ignificant!y. 
(This fioding, if valid, is a disturbing critique 
on the basic assumption that feedback of 
reasoning by "CJJperts" provide~ more wis­
dom!) One- or two-round "mini-Delphis," 
fo!lowed by face-to-face meetings of tllc 
panelists, are said to be use fu!. 

A pane!ist might find that his sclf-image as 
an expcrt is rapid!y erodcd when confronted 
witll pro and con arguments from many 
other disciplines. He may drop out with the 
frank admission that he is not truly competen! 
in view of all the ramifications that come tn 
\ight as arguments develop. Perhaps this 
view can be rcgarded as a plus value in favor 
of Delphi. Delphi studies, therefore, must be 
kept as short as possible, although this sacri­
ficcs brcadrh. Pcrhaps thirty lo fifty prcdic­
tions are an absolute limit. 

Chooalng the Ellperts 

Choosing the cxperls becomes an iSl>ne in 
severa[ way~. The study organizer literally 
may not k.now the best pcOp[c in the" ficld. 
Even if lle docs, these "bes! pceple" may be 
precisc]y thc wrong pceplc to use, at leas! in 
loro, since they represen! orthodox thinldng. 
The radical experimenter, the pioncer, .lhe 
person with the rejcctcd vicwpoint may con­
tribute the most rewarding and valuable 
k.nowledge input for dcvcloping icisight on 
future cllanges. 

One approach has beco lo se¡regate the 
panelists by topic are&.~; of CJJpCrtise and 
intcrcst. Thus. a panicular panclist stays in 
his field of spccial competencc and deals 
only with a fractian of thc total predictions. 
Thls is done by (l) prior sclection or assign­
ment of arcas of interest or (2) instructing 
each responden! to ratc his degrec of expcr­
tisc on each prediction and using the 
responses accarding to sorne weighting 

1111 
-chcmc. Note that !he '"llrc~;uinn nf c'pcrts 
~rioudy ..-rod"' the othcr ha,k rca""' fnr 
usins a group of cxpcrts ,;,~..., it may c~plicit· 
ly Cllcludc mu!tidisdplin:uy wisdurn. Y~t 

eoll~tive wisdom across disciplines is the 
vcry rcason for using the group of cxperts. 

In many industrial and governmenr 
studies, interna! po!itics may require !he use 
of officials who are "nonexpcrts," or those 
with highly prejudiced positions or limited 
vlewpoints. Politics may a!so prevent the Use 
of ccnain people because of iruritutional 
structure and personal attitudcs. A oommon 
fault found with many fírm:; is the decision 
10 conduct its Delphi study internally on the 
grounds of conipany sccu'rity. While the 
interest in security is quite understandable, 
the record of science and tecllnology dramat­
ically refutes the validity of limiting /ech· 
nologirol prcdiction to thc pcrsons in any 
onc organization. Technieal predictions 
conductcd under thi< restraint are certain 10 
be limitcd. Dclphi studics should seek 
wisdom bcyond the organilation. 

F"mlng the Ouestlons 

Onc approach to framing quesrions has 
been to have the study director supply them. 
However, it is almos\ inevitable that lle will 
exclu<1e sorne very importan\ prcdidiom by 
panclists. Alternative!y, onc can describe rhe 
general purpose of thc study and even limit 
tllc arcas of c"nsideration. A possible refine­
en! is lo pro vide a scenario ora set of assump­
tions about the future, so that al! respondents 
will be using a common frame of reference. 
Again, thc dilemma is tllat the chosen as­
sumptions or scenario may eliminate rhe very 
wisdom sought. 

The phrasing of questions must be done 
very carcfully. A frequent error is to use 
terms sucll as ''generally," ''common prac­
;ice," "widely," and "most peoplc." 1 ndced, 
any modifier (of even a lack of modifier) tha! 
implies a totality of condition in a prediction 
will lead to wide variation of interpretation 
by respondents. • 
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The precise meaning and degree of rigidity 
in rechnical concepts need canful handling. 
lf a predictive statement is macte· about 
vertical takroff and landing (VTOL) aircraft, 
dO<:s it or does it not include helicoptcn7 
Sorne technkians will argue that VTOL, by 
definition, implie• aircraft other than heli­
coptcrs. Others may see thc term as embrac­
ing any concept f or verticallifting. 

Predictive statements must be limited to 
onc thing. Cause and cffect or muhi-causes 
and muhi-dfects must not be linked in!O onc 
prediction. h is repeatedly shown that sorne 
p;melists wlll reply to one aspect, others toa 
combination of aspects. Still others reject the 
whole question as being impossible lo answer 
loS nated beca use of the ambiguities that thcy 
sce. Consider, for im;tance, this question: · 

By what year willthe populotion ofth~ 
U. S.A. stabi/ize o/ uro growth becuuse 
ojthe avai/abi!ity o/ birth can/rol devices 
and the al/ilude ofwomen towordfami/y 
size? 

Note that a responden! might feel that only 
onc or neithcr of these reasons wHI be rc­
~pOnsibk for zero po¡:iulation growth. He 
mi¡ht assume that future ecQnomic condi­
tions will be thc determining factors. He 
mi¡ht feel that the attitude of women is by 
far the ¡reates\ significan\ factor and that 
birth control deviccs are of negligible in· 
nuence. How, then, will he answn this ques­
tion7 Will alt the respandents use the same 
imerpretation7 Indeed, exactly what was in­
tended by the question? Was the study direc­
tor concerned about zero population growth, 
or was he concerned about the influence of 
birth control devices on population growth 
or about the allitude of women on pOpula­
tion growth? Or was he concerned solely 
about the unique combination of !hose two 
factor5? The study director's only solution is 
to prctest carefully thought-out predictive 
qoestions. 
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lnterpreting Final Data 

What is the meaning of the final data? 
Many participants feel that single date~ ~re 
far too absolute and what i~ ncedc"<l is ~ range 
of dates or Preferably a rangc nf tlr<>h,thililie> 
applied to given dates. Sorne [ldphi <ludie• 
are so construrted as to elicit sha,lcs of 
confidence and othct" data. See cxcrcisc•s JF-2 
and 4 on sorne designs to this cnd. 

Then therc is the issue of the reality of a 
far-distant date. Does a precise yearly diiC 
have any real meaning aftcr ten ycars or so? 
\s there any reason that a prediction of an 
event occurring in thc year 2009 has any more 
usefulness !han 2000 or 2006? lf the expert 
can be oonfident about the year 2009, can he 
be equally confident about thc year 2070~ 
Dates of technical events and dc¡rccs of usage 
of technical devices might be realistka!ly pre­
dicted for the immediate dccade or so, hut a! 
sorne point the dccade, rather than !he year, 
is a more proper forccastin~ time frame. 

Many Delphi results are p:esentcd and/or 
acccpted as though they wcre the work of 
experls. In fact, they are not. They ma)· be no 
more than collections of opinions of per>om 
who ha ve titular awareness in a ficld but ha,·e 
no uperlise whatsocver on the ¡>tf("/se t<'<:h­
nical-economic issues rais.ed. The technique 
tbus may mesmelile thc forecaster and the 
forecast uscr into believing that statistical 
collections of uninformed opinions p10vide 
valid technotogical prediction•. Some Delphi 
studies invite "interestcd pcrsons·• to reply, 
but is "intere.st" an adcquatc mcans of selcct­
ing cxperts for tbat study1 

The stress on achicving consensos has been 
overdone. Consensos is not nrccssarily tn!lh. 
Oni: impOTiant value of the statistical display 
lies in providing tbe forecast user with a pic­
ture of tbe degree of unanimity and !he range 
of opinion. This display may be extremely 

. use fu] additional information to the decision 
makcr. &e cxncis.e IF-1 on this point. 

' 

1 



INTUITIVE FOR~CilSTINQ 

Despitc these criliósms Jlld potential prot>­
lcms, Ddphi pro,·idc~ a very useful Way to 
bring fmure-ori.-ntro thinking into the organ­
j¡cation of po'i.Sibiliries lhat may orherwisc be 
ignorcd. The e~cn:iscs that follow wil! funher 
clarify the technique and its applkation. H is 
also importan! ID rQliu that Delpbi can ~ 
applied to fields other 1han technology. Man­
agement has douns of arcas in which opinion 
is the basis of dedsion, and Delphi can be 
helpful in such situations. The bad e~peri­
ences with Delphi should not obscure its rec­
ord of helpfulncss in opening up e~plorations 
of thÍ. futurc. Delphi, thoughtfully done, is a 
vcry useful tool. 

OTHER POSSIBILITIES FOR 
IMPROVING EXP.ERT OPINIO~ 

lnterest in thc Delphi tcchniqu~ has tended 
to obscure the basic issuc: How cl'e might thc 
use nf upert opinion for foreca>ting be im­
provW? By what techniques of inquiry can 
more wisdom be obtainro from the minds or 
know!Wgeablc people? 

The Dlalectlcal Approach 

Based on the philosnphical con~pts of 
Hegel, the dialet:tical approach calls for mak­
ing a prediction and then propnsing an ex­
treme opposite or counterprediction. Both 
predictions are then exposed to the strongest 
pos:;ible critica! argument. The only known 
industrial e~ample is describe<! by Richard O. 
Mason in "A Dialet:tical Approach to Strate­
gic Planning," Managemenl Sdence, April 
1969. A modcl for a dialectical approach was 
proposed by Jan l. Mitroff in "A Communi­
cation Model of Oialectical lnquirlng Sys: 
tems-A Strategy .for Strateglc Planning," 
M;mu;:ementSclence, June \971. 

A Psycho-Heurlstlc Approach 

t. psycho-heuristic concept has beco sug­
gested by Warren Duff. His idea is to have 
the study diret:tor make e~tremely rigorous 
and critica! inquiries of experts in order to 

clicit wund rcaMming hl <HPP<'•I th,·ir fon·· 
qsts. Obviou•ly, thc dirc(lnr llll"l lw a h'dl·' 
nical cxpcrt himwlt ni nr<lcr lo a.< k pelle\ r .u . 

ing and •omprdlci\<Í~c <(liC'I i""' ami h> cv;~J. 
uate the va]idity of un>wcrs. This t•-...·hni<Jnc 
borders on the Dclphi concept in that thc 
experts do not confront each other. Theoreti­
cal\y, the study direo::tor eou\d force the ex­
perts to deal with a far more rigorous feed­
back of reasoning. This is the basis of John 
H. Vamton"s prer.lktive analytical foreéuSt­
ing {PAF) techni<Jue applied lo fusion power 
predictions, discussed in a later chapter. 

Forocasling by Exclusion 

lt might be possiblc ID improve prediction 
by systematically exc\uding unli~ely deve\op­
ments. By defining "forbidden regions," one 
might narrow and bcuer describe the domain 
of the more prohuble. Ocrasiona\ly, this con­
cept is app\ied in engi11cering and scicnlifk 
studies, as the boundaries or limil.< of per­
formance are shown. Howevcr, systcmatic 
applications to technology forecasting is not 
commonly practiced. 

Nominal Group Technique 
Andre L. Delbecq and Andy Van de Ven 

devcloped the nominal group technique 
(NGn in 1968 after social-psychological 
studies of decision confercnces.' lt utilizes a 
four-step structured formal in a group 
meeting: 

l. lndividuals indepcndentJY and silently 
. generate their ideas on the problem 
(forecast) in wrlting. 

2. In a recorded, round robín procedure 
each pcrson presents one of his ideas to 
the group without discussion. lt is sum­
marizid in a concise phrase written on a 
chalkboard. 

3. Then all recordcd ideas are discussed by 
thc group, cmphasizing clarification and 
evaluation. 

'Andn: L D<lbwl. aJid And> Vaa. d< V<n, ""Norn<nal 
G'""" T<dn<iqua 101 •~•ol•l,. o;.." o<>d R.....,,,. E<p<<to 
U. ~ Ploftftina."" A-J" <>/ M•""•""""' Pro­,_¡,..._ 1970. pp. ZO*-:U1 . 

. ' 
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Economists have long used historical data Strangely, although trend studics appear in 
to forecast various aspec!S of economic activ- thousands of papers and books on cngineer-
ity. The Harvord ABC cunes wcre dcvcloped ing and science, almos/ nothing has ~en done 
by the Commincc on Economic Rescarch /o develop lheory and dfJtu btzses for l«hno-
prior to WW l. In the 1920s the National /agicaltrend analysis. Trcnd analys~ has not 
Burl!au of Economic Research began the sta- been taught as an analytical dcvi<:c in engi-
tistical analysis of sorne 487 faccts of the neering courses, as it is in economics. With a 
-«onomy, sorne dating in the 1850s, but most fcw exccptions,' s"ciéntists and eng.incers ha ve' 

-í;jased on data coUectioru; begun after WW l. nOUiipproaChi:d their own disciplines, out-
Further work in \937 was irupired by the dt:<~, . .o-fPuíS~ and activitieS" 'as :things undCrgoinS 

• Pression, and ncw series were developed Whilc ~..,. measurable changes subject to systemalic 
:iOine o!d ones werc dropped or refined, Sincii trend ana\ysis. Although their writings in-
the mid-19!i05, thc computer has eilOOuraged elude many examples of trcnd analyses, t«:h-
and made possible vast\y incie'aiOO and so- nologists themsdves have not dcveloped 
phisticated analysis of econOmic trends. The th«~ries and data bases for trend nudies as 
use of historie trcnds io-'Pfidiéi,Changes in havceconomists. 
economic conditiOII$ Óver the short- to mid- Thc first technology forceasting boolts in 
range time periods·(a feW' months to a few the 1960s demonstratc gropings toward a dis-
yean;) is a strong contribuiOT to businl::ó! and ciplinc for technical trend analysis. Today 
govCmmcnt decision making. ·• ' ~ foreeasters stand where !he economists wcre 

' . ~ . .. ' 

Populattoo 3tudtes also are largely based.,,~, •,.perhaps fifty years ago: This chapter cxam-
oo the examination of historie treods! ~1: ::-t{!les_ the ratioilale· behi~~drticn.d analysis, thc 
though_ oftcn oo much longer time sp~ns-up '""'"• a~guments pro a,~d CO_I)-~0~ _i!~- usefulness, an_d 
to severa\ decadcs and even (speculattvely) a a number of specifiC te<;hnical:trend analys1s 
century o~ more. Similarly, the analysis of 'coñ"ccpts. -.. _ :,. ·:·~-'t--; ,;_~J r~¡,, · , 
trcnds is a powcrful too\ in agricultura\ es ti-. Trend extrapolatiÓn · (also ', called explora-
mates and planning, weather pr~dictions,' and tor)o forecasting) festS On ilic · as.sulnption that 
climatology. Trend analysiS is a usé fu\ tKh- tec!ui.ical attribüt'es ; &cncTally advance in a -
nique in ~ainining s_ocio-politic3J áC!!VitiC$. _ relativdy,~h!erly m~~~cr,'oyeljti~e,_ c~hibit-
ln short, trend analym ha5 proven it$ useful- ing paneros of bchavior that'form fatrly wel1-
nes5 as a mode of prediction in airñost cvery bchaved tiends;':Therefore,•one r;an choosc 
;phere of adivity. approprioite' paraffii:iús',: dé'vi:lop their past 
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lime s~ries, creatc various trcnd Lines for that 
histor)', and extend them in sorne manner lo 
predict a futurc condition or estímate the rat: 
of changc. Such projeetions fore<.:aSI 1hc sta· 
tus of thc measured anributcs and so identify 
Levels of technica\ performance and func­
lional capability. Thesc projections suggest 
coming possibilities, potential conOicts, 
supporting requirements, unacceptab\e 
anomalics, and the need for actions and 
responscs on technology-oriented devices and 
proccdures. 

THE S-CURVE 
It is genera!Ly beiieved that thcse technical 

data time series, ploned on arithmetic scales, 
produce S-curves, refiecting a slow start fol­
lowcd by e~ponential growth, then a levelíng 
off against sorne limit produced by nature or 
man. No comprehensive research has becn 
done lo provc thc universality of this assump­
!ioo, but almost all data so far plolted sbow a 
surprising amount of confirmation.' The 
foregoiog S-curve phcnomenon commenl re­
fers solcly to the ochievemenl of technical 
capabililies; it does no/ neressori/y apply to 
the dcgree of thol copobility used by sodely, 
which is governed by'more than mere uvui/­
llbi/ily of techno/ogy. This orderly aod appar­
cntly exponential nalure of technical progres.s 
may be explained, perhaps, by reviewing !he 
process of technological innovation. 

The Start 

The new technology emerges s\owly be­
cause initial\y few people were involved, ha sic 
scicntific know!edge must b~ gained, anden­
gineering obstacles necd to be deared away. 
There may be a lack of scientific and tcch­
nical understanding, and il may take time to 
overcom~ conventiona\ wisdom and errone­
ous assumptions about the phenomena in­
volved. New scientific paradigms may have to 

1N. Cwoll Mohn,' lr., "¡\ppli<.,io~ of T"nd Con"f'l' '" 
Forroanin8 Type•<Hino Trohoolo8~." Trr:••oioglcol Fo,.... <Q"'"' ao;J So«al Chonp, VoL l, No_ 2, 1972. Mohn'o 
d"'roral di,.<rtari<on lo On< of Uo< Te..- d!ort• ro <>Pior< lh< 
.. o\ution of • l«hnlcal po<Om<I<T (l)'?<'<ltmg r,....:l) o"r 
<entun<>, 

JH 

be buill. as Kuhn suggests. funding of the 
re~earch effort and lack of e"pcrimental 
equípment may also hold back progrcss. Ul­
timate\y, a promising concept is achicve-d 
and progress grows, 

ExponenUal Growth 

The advance eventually begins 10 acceler­
ate e~ponentially hccause of the rapkl corn­
mitment of more technical effort and funds, 
once understanding and proof of concept are 
attained. Then cffons are directed no\ only 
to advancing the key technical concept, butto 
refining allthe facets of technological execu­
tion by applyíng the besl of cxisting practice. 
The spur of compctition often inspires rapid 
improvemcnt through bold new goa\s and 
unique combinatíons of dc~ign concepts. 

Exponential progress a\so results from thc 
lcndency of technicians aod managers to se\ 
new goals in terms of pcrccntage improve­
ment over presenl practice. The pattcrn of 
actioo and response belwecn compctilors in 
military hardware also encourages Ibis ac­
ce\erating advance.' Gilfillan and Lenl have 
pointed out that technical progress in a givcn 
device usually is the re~ult of accretion of 
dozens, if no\ hundreds, of refinements in the 
componen\ technologies; this accretion Leads 
lo exponential gains. Knight has demonstrat­
cd this with thc analysis of computer evo\u­
lion. (See exercise E-9,) 

The Leveling Off 

Finally, the technical advances cease to 
accelerate and even lo grow. This may be be­
cause of exhaustion·of technica\ opportun­
ilies for further advance. Perhaps a poinl of 
diminishing returns in cost, effort, and usc­
fulness is reaehed, or sorne basic limit in 
nature bars progress. At times, thcre are 
limits formally imposed by society or in­
formally imposed by the prevai\ing social 
climate. 

' 
lRo\o<ct C. S<aman, ""CI•on ond R<>c<ion," M.I.T. 1'16'1 

Mrnl• M><ta 1-«rur<, T«loho/o~K'al Fo"'"~"•••· lun• 1%9, 
PP. !l.Jl-



TREN ll E XTIIAPllLA T!llN 

Why shDuld this tedmi<'<llprogress he rd.t· 
tively orderly? 1! is b«au'c change in tcchnol­
ogy, particularly technology that is employed 
by society, is a compromise. 1! reflecu impacts 
and intcrac!ions among technological possi­
bilities, economics, social conditions, man­
agement psycholDgy, skills, and re.~nurces of 
!he producing group; alternative possibilities 
and interests in society; and the reaction of 
u~rs. This cDmplc~ mi~ Df influential factors 
seems to moderatc great discontinuities and 
to encourage relatively onlerly 1'Volution. 
While many technical'advances may appear 
as discontinuities at the moment, in hindsight 
they seem to be part of Drderly change that is 
uÍldergoing ra¡iid acceleration or decline. 

Many trend forecasting problems arise be­
cause forecasters scek to establish and project 
a trcnd within a small time span in the overall 
S-curve. Better insight on thc r~lationship nf 
one time span of data !O the overall S-curve 
will hclp avoid sorne foolish projections. 
Awarencs.s of the master S-curve notion will 
stimulate e~ploratory thinking about the 
meaning of the data. lt alrcady cstablishes for 
the forecaster three fundamental qucstions 
about a particular technology; 

l. How rapidly does this techuology evolve 
from its primitive bcginnings? 

2. Once cstablished, how fast doei this 
technology advancc? 

). What will limit this tcchnology, and 
how wi\t the technology approach that 
limit? • 

PROS ANO CONS OF 
TRENO EXTRAPOLATION 

Trend extrapolation has been heavily crití­
dzed by sorne acadernicians frorn manage­
ment scknce and policy-plannins areas, as 
well as by sorne sociologists and "futurists." 
Arguments are listcd below with possible 

·''·countcrargumcnts following each. 

J. Simplistic ''eyeba/1" curve filling in the 
manuer o/ much TF work today is naive; 
therefr>re, il is in va/id or use/ess. 

. 1 ' 1 ' ' ) " 
• N:~i•·c or no!, lh<· I.K!> .u~ 1h.11 no.nt), il 

m>! nwst, tcdul<>lo¡;i,·al u,.,,¡, lul\~ 

bccn QUÍI<" tlfdcdy ~thl ,, wu¡:h ~u id,• h> 
that ratcof d1an~c is hdplu\. 

• Mathematical clcgancc in curve fining 
· is of dubious value in many instancc•, 
because of the small amount uf data 
and lack of statistical studics of thc 
phcnomcna involved. Rarely is there 
evidence that a particular tcchnology 
evotves accordiug !O a prni!it' formula 
and that ir wi/1 conlinue lo evoll-e in 
that same manner. 

• Useful guidance usually comes frorn 
consideration of thc appro,,imale fu­
turc condition foreca,tcd, not from lhc 
prediction of a precise nurnbcr and 
date. 

2. Extending trend lines jor seo·eral dec­
ades or centuries leads to ridicu/ou\ COII· 

clusions. 
• True enough, so do no! do this. Trcnd 
e~trapolation loses validity o'er time. [t 
is a guide to the neM fi,·e, ten, and <X· 

casionally t"cn!y years, not lo the nexl 
century. 

J. There u- no proof thal pasl !orces wi/1 
continue to supporl lht• trend, so extra¡w/(1-
tions are intellecrually and phi/osophically 
unacceptable. 

• On the contrary, the burden of proof is 
on the critic. The past trend is historical 
fact. 11 resultcd from a complcx intcr­
.iction of forces. It is up to the crilic 
(and the forecaster[ to dcmonstrate 
what forces will change, when they will 
affecl the historie rale of ~hangc (the 
projection), and by how much. 

• What reasons are there 10 as.umc thal 
!he present is a point of rnajor discon­
tinuity? If this cannot be establishcd, 
!he trend is the bes! guíde to thc ncar 
future. 

4. We can be certain thal jultlfe lrchnol­
ogy wi/1 be modified by new controls, techlli· 
cal developmellls, al/iludes, V(l/Ut' systems, 
and socieral choices. 

• 



' • 

• •.. 

• Thil; very plausible araument applies 
espccially to the trc:hnology adopled by 
society but probably not as stron~ly as 
to tbe achiewmenl of new /echnkal 
capabil:ties. The forecast<:r must try to 
consider the:;e impacts in establishing 
bis projections. 

• Society is fractionated. Technological 
activity is international, and the tech­
nological choiccs of one nation do not 
neccssari\y cDn!rol te.:hnolo¡)r else­
where. lt is by no rÍle&ll$ proven that the 
control of a technolo¡y in one nation 
s.eriously alters the orderly naturc of 
technical advancc, ex.CC'pl for a few 

'items under internalional control. The 
adoption of the SST by Francc, Grcat 
Britain, Russia, and perhaps China and 
other countries is a 1972 ex.ample that 
U.S.A. altitudes do not always domí­
nate the world's tcchnica\ eHorts. 

DEVELOPING THE 
TECHNOLOGICAL 
TRENO FORECAST 

tdentilylng Teehntcal Altrlbutaa 
The output of technical aetivily ¡~ improve· 

ment in capability, so thc forecaster's objec­
tive is to measure that improvement. The first 
step. is to determine the attributes of the 
technology that seem to he im~ortant. An al­
tribute is the qualitative description of a char­
acteristic of the technology or its perform· 
ance. Speed, quality, effidency, size, and cost 
are examp\es of simple al!ributes commonly 
used. Energy consumption, abrasion resis­
tance, and creep stren¡th exemplify more spe­
cialized technical attrihutes. Many attributes 
encompass complu combinations of tcctmi­
cal factors. For instanee, in ucn:ise E-9, 
computing po-r is the attn"bute of concern 
and. in this ea~, lnvo\va more than thirty 
elements ofthe technolor:y. 

To identify the imponant attributes, not 
only must the performanrY of the technologi­
cal eoncept be reviewed, but its romposltion, 

·:•·!·:····· ... ·· 

producuon, and usa¡:e m ay al so be critical.' A 
good staning point is to explore questions 
such as: 
• What technological attributes are beins im­

proved? 
• To what attributes are currcnt R & D pro­

grams directcd? 
• What is the tcchnological mcaru; of cnmpe­

tition? · 
• What attributes will be critica\ in the fu. 

ture? · 
This nercir.e usua!l)·leads lo the identifica. 

tion of at leas! half a dozen auributes and 
more li~e!y twicc that. Thcse attributes must 
be reviev.cd, compared, and tben arranged in 
order of priori! y aftcr considcring: 
• Willthcy be importan! in tbe future? 
• Are they sufficiem? 
• What are thcir interrclationships? 
• Should they be combincd to renect design 

trade-offs? 
• ls the auribute so dcfined that it will apply 

to other techno\ogical rneans of providing 
the dcsired end rcsult? 

The list should be reduced as much as possi­
ble to simplify the TF effort. 

Oeveloplng Paramaters 

Each auributc must be con,·crted into a 
quantifiabk measure, or technical porameter. 
For each amibute comidcr: 
• What measures the desired attribute? 
• How can that measure be quantified? 
• How can the data be collected? 
• \s therc a leading indicator that might re­

nect the a!lribute and be easier to meas u re? 
Parameter de,·e\opment is a deceptive busi­

ness and requires carefu\ thought: 
• Comidering the best feasible parameter, 

what is included and omilled by its use? 

>cooo, pncc, ;n""'"""'· <«., &r< .-ami< onntoo.1., of 
l«luoolot)· ,.,, «<nn<>>llic <lwO<II>' iboul<l- Ó«<f •oroil­
,.,;.,. 10 o«~~notcn- r"""""",. sU>ce lb<y <~<>cribe "" ~'<"· 
fo<man<r of te<h<>Oioay in • domai~ or uluma<< oonorm. 
\\'hnhtt olú>., fo«<&>Un¡ <«O!>omi<> O<¡.,...,..,;, t«bnnO· 
OOY" O ¡oOIOI\<>0 O!IUm<nl. T1l< «<>"""""'> ,boo¡,j be 1urnod 
10 loo oU lb< .,.,.,,,., 11!<¡o con 1»< '""" lhrif bol! «n<ufY of 
~'d"o1<4 <flor<. fot ,.,.,.,, th<i• «>n«P< of '""''"' <nd'· 
"''"" c-.mphl.., o prln<tplc ol"''"' u><luln«> 10 rr. •• w¡U 
be"'"'" lh< ""'""'· 

• 

' • 
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TRCNO EXTHAPOLATION 

• How will the organizarían behave if it con­
eentrate< on optimizing this parameter? 
(This is especially critica! for technical ser­
vices as distinct from products.) 

• Will a compound parametcr ernbody the 
technical progress more effectively? 

• Ooes ¡he parameter 11'11/y IJ!Casure the attri­
bute as cxperienced by se<:tors of society? 

• h the final list of parameters consisten! 
with the organization 's goa!s1 
lenz provides the foUowing example based 

on airciaft engines.' 

Atrribute Stl«tioo 
Currem-R & D objective-reduce engine 

noise. _ 
Pertinem anribme-(luietn~s. 

Additional Objectives-retain po~r and 
reduce fud 11eeds. 
Peninent attribures...:.thrust ami ·fue! con­
sumption. 

Rank. auributes-tbrust is primary, with 
;rucl consumption and quietness se<.:ond­
: ary, in thit order. 

·. -P<irame/er Definition 

Attribute-quietness; the parameter measur­
ing it is decibels.· 

Parameter-evaluarlon-decibel rating does 
not accuratdy rene<:¡ discomfon as C\per­
ienced by the human sensor y system. 

Addilional parame~ers-perceived noisc dcci­
bel5 and frequency range. 

Parameters for otller altributes-fuel con­
sumption by,bl..fue!/lb. thrust/llr.; thrust 
by lb. at sea level;static<: 

Query on tlirust parameter: H this engine is 
intended for high altitude reconnaissance 
planes, is the sea level rating still the best 
parameter to use? 

Additional considcrations must be re· 
vic~ed _throughout the study devc!opmen!. 

'Ralo~ C. l<1LI. Ir .• """ l>«oo lb< major cootnb..tor 1<1 tM 
top;t. T~i• ,...,p~o o. 4r•~• rr,.,. hh ,....., ... "" of lh< o«h· 
oolo•y for«""'"' ,._, """""' <ORO!t>CI<d <in<< 1961 by Th< 
lo<IOllnJtl M ........ .,, C=t«. 111<.. . 

1<1'1 

There is u tcmptation tu con>entrate on on~ 
single parameter; hnwcvcr, a single param­
ctcr rarely encom;>~sscs al! thc importan! 
attributes of a dcvicc, scrvicc, or material. 
For instance, speed ís not the sole importan\ 
factor in airplanes. Corrosion resiotance, as 
well as !ensile strength. is irnportant in sorne 
stcel construction, and ¡><:Ople do not buy 
automobiles solely bccausc of thcir mileage 
performance. The forecaster can easily be­
come so absorbed in 1\Ud)·ing one parametcr 
(or ~ompound parametcr) that he ovcrlooks 
other attributcs that are •·ita! or intcracting in 
his particular case. 

As indicate<.l carlicr, it is important to loo k 
at paramcters related to pi'rformance, com­
¡msitionlconJifllCiinn. manufacfurl'. and end 
"-'es. For compln dcviccs the technology· 
should also be "decomposed" into systems 
and subsysttms. The automobilc, for in­
stancc, must be studied in at lcast se•·cral sub­
systcms-engine, drivc train, bod•·, suspen· 
sion, etc., and then as components of thcse 
subsystems. Paramctcrs relating 10 

laboratory equipmem, measuríng techniques, 
and evcn te<.:llr.icat ~nu,.lcdgc also may be 
uscful as leading imlicu/on nf an aspect of 
thetechnology. 

Developing the Data Bank 

The weake;t part of tcchnological trcnd 
foreca<ting ¡,tite lack of long and >omistent 
time series of tcdmical data. The ma"ivc and 
relatively consisten\ data bases found in cco­
nomics, population, and agricultura! statis­
tics do not c~ist for vcry many tcchnology/ 
performance paramctcrl. (t is almos\ certain 
that the forccastcr willllave to build hts own 
historical data base. ,\ paticnt scarch of many 
sources is nce<lcd. Sorne useful oncs are tísted 
beJo,.. 

l. Technic~l and scicntific papers publishcd 
in technical journals (such as American 
Macllinisl or Oil and Gas Journa(), in 
p<Ofessional society journals (such as 
IEEE. TraMaCiions), and 1he procecdings 
of spccial symposia. 



" 
2. The data mes, annual st~tistkal r~pons, 

special studies and commi!tec records, 
and annual reports of trade associations 
(such as Aerospace Fa('ls and Figures). 

3. The yearly records and historical reviews 
of government agencies (such as thc An­
nua/ Report of thl' Atomic t:nergy Com­
mission). 

4. Studies, reports, and program reviews 
and recommendations by govcmment 
agencies rclative lo then curren\ issues 
and funding requests; ":poru of majar 
committees convened by the government 
to uudy major proposa!s and the Con­
gressional Hearin&S on those proposab 
are often the roots of majar ad,ances in 
technology. 

S. Consulting reports of professionals scrv­
ing clients in industry and government 
(often filcd and forgotten). 

6. Interna] studies made by evcry firm (of­
ten filed and forgonen); company inter­
na! reports can be a rich ~ource of tech­
nical data. 

7. Codes, spedficatíons, and studics of 
standards associations and thcir ~pecial 
wmmiuee reports. 

8. Bool<s on the history of technical devices 
and processes, u well as histories of 
flrms and biographies of individual in­
vemors, engineers. scientists, and busi­
nessmen. 

9. Summary articles and :mnouncements in 
tnde journals lhat review new develop­
mems and invariably describe the per­
formance of new technology; also, ad­
vertisements in tradc journals and in 
publicalions issued in connectioo with 
major equipmcnt exhibitions and tradc 
shows. 

10. Theses and dissertations of doctoral stu­
dents in cngineering, science, arid busi­
ness. 

ll. The private collections of those intellee­
tually ~urious industrial philosophcrs 
and histori,ms who secm 10 exisl in every 
lield and often ha ve remarkable data on 
key innovations. 

• 
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12. The pape" (many unpubli>hcd) and pub­
lications of historical societies that deal 
with technology, such as The Socicty for 
lhe History of T cchnologyand The NC"-· 
comen Society. 

.13. Old company catalogs, which record 
many statistics on the thcn commcrcially 
available pro<.luct pcrf nrmance. 

The forecaster mus\ u•c <.liscretion or he 
will become absorbed in thc past to the detri­
mem of thc future! 

There mus! be an a<.lequate hi¡torica! data 
ba,c, or the projection cannot relate to a 
trend. With too bricf a data base, thc fore­
caster is in the naivc position of cxtrapolating 
fro!D a point. This error will be found in an 
astonishing number of tcchni~al papers and 
official forecasts of go•·crnmcnt agencies. 

How •far back should onc go for useful 
data? lt depends on the purpose, of course, 
but something !i~c two to thrce dccades ought 
lo serve, unless the goal is lo create a total 
historical picture or to undcrstand thc impact 
of kcy de•elopmcm, ovcr a ccntury or so. In 
man)' case.>, thc fmecastcr is conce;ncd only 
váth the changc hrought about by an cstab­
Iished technolo¡;ieal dcvclopmcnt, and so 
would examine only data subsequent lo that 
introduction. One guide rule sometimes of­
fered is, "Go as far back as you intcnd to 
forecast into the futurc." No logic supports 
this rule, and it is not r«ommended here. 
lnstead, think thrnugh thc ch~racteristics of 
the techno]ogy of intcrcst and go back far 
far enough to be mcaningful to thc forecast 
problem. Wright brothcrs data are not useful 
lo NASA forecasts, which deal "-Ílh technol­
ogies severa] generations removed. 

llow many data points are needed? This is 
a compromise betwccn time and cost of data 
collection, the numbcr of data points needed 
to represen¡ the rnainr diffcrent tcchnolngical 
changes throughout the pcriod, and thc pur­
pose of the foreca~t. Thr« data points are 
loo few lo establish ;1 meaningfultrend line. 
Perhaps a doten or w will givc a rough idea 
of many trcnds, useful enough to illuminate 
futurc technical iswcs. This is panicularly 
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true if eadt of these dolcn puim.l ¡_, •cpres~n­
tati'e of major clu>ler> of simibr ~t11llc"ll\f'· 

orary technologv. A minimum <1f 'hl' "'"' 
poim; ma; b~ rcquírcd f<'r applí,·.ui<'" ,,f 
'ery 'ophistio.:ated <tati,ticallcchniqu,·•. '"'·h 
a< the Box-Icnkins method. !t is be" to lean 
toward more data points, rathcr than fcwcr. 
bcc~u<e thc aim i' lo picturc thc total pa'l 
tcchnical progre». P01111' that lic nut,idc uf 
conl"ldcncc limíts or intuitivo fccling lor 111<" 
general rate; of c~ange "'ill lead to qucstiom. 
Ollen the exploration of thc1c deviations is 
nwst thought-provoking and hclpfu l. 

Data must be from comparable <ituation,. 
ln partkular, data from experimctHal .... o,~ 
usually should not be intermixed "''h data 
from uperationally availablc technology. 
This error appears in many Technical fore­
ca.<l>. The rule is'worth repeating": Don'/ 11a~ 
experimental p_erjoimance witlt commerdal/y 
availaf>le performance unthinkinxly-w 
"'ilhoul idemijlcatitm. 

Establishing the Trend Une 
and lts Extrapolation 

llere the forec~>ter facc\ two i>IUCI. What 
best reprcscms past progrcss, and what modc 
of extrapolar ion ís most valid for Thc future? 
Four approaches are used: intuitivc e~lra· 
polation, malhematical curw filling, pattern 
identification, and analogies. 

/muWt•e exlrapolation. \ntuitive cxtrapola­
tion is the • 'eyeball" te-chnique o ficn applied. 
The forccaster sketch es the apparent Trend (or 
connects selected data points); then he deve]. 
ops a projection that seems sensible 10 him. 
The only rationale supporting this procedurc 
i1 that 1 he h"toric rate of change v.a< a fact in 
the pa\l ¡¡nd ;, probahly gond fur •nmc lim­
ite.! futurc pcriod. Extrapulation of hi<~uric 
ratc of changc will be ""'"d up to thc time 
ltt;¡¡ force; making for tr~nd altcration 
cmcr¡:c itJ such '>lrength a> to opera/e on thf. 
parame/er. Thc foteca<lcr mu>t s~arch for 
tltese forccs bcforc nxing his projection, for 
thcy will surely emerge 1omcday. 

• 1 ' 1 1 ' ' 

nw hi•t.,ri,· ¡,,-,,.¡ '"'"·'l'••t.n¡,,, l'•··l·.tt-t' 
" ''"""'.''"' 1<<1 ¡,,,!~ ,.,.,¡,.,¡,_ l•tll "lo.!1 ,, 
··¡,,,¡:·· .~..,,,.,,¡, '"' lh·· 1'·''·""'"1<"1 ,,,.¡,., 
<lthl\. ltlh,·•tttd\ ,[,•,ti' """ ¡[,.·l.ol•no.ll<''' 
'"'''Otttpli•IHt"'"l n( a '"""' •·'l'·•l•ilttl'. 11t.11 
tinte""') h~ ''""' h,•.;¡ttL"" lh~ ""glc• c•II'CI1 
tn"llal adticiCittc•ttl .;~11 he ,,.,y ""ldc· 11 ,111 d 
'!Ül<l3ttlial. llowcvcr, il lile par:L11Lc•tc•r rc·­
nc\.'b tlu: \l>•.:ic·tal \":t~C <>( a TIC\\ a·chtH!lol).:\', 
changc v.ill he tt>t1d> \lowct _,im:.· ,,,,·ktv 
e~ ttnot ,Jc, el np, h1 ,¡Id, a tt<l di 1111 ,,. i" 11 '"'''' ¡, "' 
overttt~ht. {l'u'i''" l"""·r an•!lmrli,l\11,~1\t< 

excmplil"y thi' p<>ittl.) i\nothct "''''"'"'· 
oftcrt more thatt lh~orcli.;al. is \\hc1her thc 
forcca,ter h,~> "'cd a """"' d.ua ban~. 
whcthcr he [¡¡" dl<l\CII lliOPCL" cLII.I poittl<, 
ami '>bcther lm \Ubjc.:tiH· 1tcn<.l linc pr11pc•rly 
re nects thc dm ~ dtltr i but in n. 

MarhertW/{w/ wn·e /ftting. Thc ,·olh·IIIC 
trcnd nf thc hi,lorical data i1 de>coibcJ 
mathcmatio:.¡lly, and it i1 ""un¡cd th"t c~­
temiou of tha1trcn<l acc·ording to thc I<Hrnula 
is v~li<l fnr :m lltdc•tcrmirtatc tutmc. Thc ,,,. 
tiona!,.- h' hawd """ dclitt.lhk logic. ~nd hi\· 
tory <trpa•c•ttly i, trc"tcd with """"'hjccli'c 
rigm. Ulllnttllll;t!Ciy. thc mdhnd ha' '""'e 
unJer[)'iU¡; \\ I"J~IIC'W'. 

Ooe wc,,~nc" i, tlt~l dn1ert\ nt' \'Cr) tlit'­

fcrcnt cuf'CS can he fiucd to 111<"1 data. c:u:h 
gi' ing dillercnt pictmc' uf thc f uturc.' \\'hat 
rea1on is thcre to a1•umc that une cu"c is 
more 1·alid than anolher? l'hc error 10m of 
5quares and thc cocfficient of currelation 
algorithms simpl)" arguc that de' iation' in thc 
data 3rc minimi1ed b)' a certain equ~tion. 
They do nul havc any io1lucnce un the future. 
The pa1amctcr might "cll obc•y ¡ome force 
nol capturcd hr thc cqu3tion .. Sccnnd. all the 
cTitici>m~ prc,ic•u<ly r.ti•cd :thout th•· ncglc.:t 
ol ucw fmc'"' that "ill '""·nwally l>f!CT:ttc on 
thc trcnd "l'l'lr tl> thi' nwJc "¡' (\lrar>oi.Uil>n. 
In othcr "'tlfd•. it ,,!f.;,o; a "'"". ri¡:<lfl>!l>, 
explicit ~nndct"at ion of 1 he 1'·"'· " it h 1 h,n '" 
The O!T/y jmtification fm ¡¡, c\1,.,,.¡,," intotlte 
flllllf~. 

1Mo>hn, o~ , "· S« ohh •«<1ul '"'" 1 "''"' "•''"'"'"" '"' 
mofi1"'"'"" "'' >i< poml. 



f'aflern idenrijicalion. To sorne, paunn 
id~ntification Í> a slightl)' intollcctually ~"!'''· 
riot mnde of Curve fitting-in that ntr.lpnb· 
tion is based on historie "panerns" of he­
ha•ior in the phenomena that crcalc the<.l.lta. 
lmtead of projecting a mathcmatical for­
mula, thc forecaster prnjccts a hi,turic rela­
tiomhip of force. o¡>erating nn thc data. Thc 
e~napolation is ~till subjec¡ 10 mo.~t uf the 
criticisrns above. lt also can be arg~~<.l lhat 
thc patterns are rcall)· no more than a kind of 
qualitati•·~ curve fílling. Nevcrthcless, if the 
forces that cre,¡te tllc pallcrns can be 
explained, a bit·more causallogic lo the ex~ 
trapolation e~Í.<IS, as distinct from thc bliod 
mcchanism o fa matiÍemut ic~l formula. 

Analogics. i'rojcction aho can be madc by 
assuming that thc_ tcdmical phcnomcnon 
changc> in a manncr analogous toan carlicr 
well-analyzed pheíi'omcnon. for imtance, 
technicil growth might be analogOus to bio­
logkal growth, aod hencc the l•cari-Reed 
formula would apply. Or, it might be ru­
lumed .that-a technícal phcnornenon is ap­
p¡oaching a limit similar to thc way a demo­
graphic, social, or namml factor approache< 
its limit. for c'am'ple, it might be assumed 
that 'color TV "ill be a<.loptcd al a ratc ~nal­
ogous to blacl.-and·" hite TV. On~ foreca't of 
thc l;n;. 1961'h a·,.umcd that dcctrical power 
in ~t>aCecraft \>,·nul<.l ¡irow in a mimner IOme­
what '.in3\ogous to"grOwth of clectrical power 
in ;iircratt. The validity of !he analogy ;, the 
weak'S¡)ot, of cOurs~. -

Coñclwióñs. No rniittcr what trond anal­
y,;, ·¡cchÓique :;, ii;ed, the thoughtful fore­
caster will be diSsátisfied·by its theotetkal 
and piactica\ imperfeúion~~-- The c'Xtrapola­
tion·is iíie<:h'anistic, subjective, and nm cau· 
!.aL'lt is ¡:ertiíio to be invalid Cvcntually. lt is 
eo.,eiiÍiallY=a picture of "what," no\ of 
"why." Nevcrthckss, u~ins any of the abovc 
approacht' ,{it cornhinations- thcrcof docs 
IPad \o an -cstimate uf a futurc condition 
ba,c<.l upon >Omc amount nf hi<torical input. 
Onc of thc gre;ucst mcrit~ of trcn<.l c•tra'pola­
lton is thm i! forces a di<play of historY in a· 

' . . - -
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qu.tntifi,·d ¡,mn. dttc'tt tht• dt•pl," "¡,,,,. tU•· 
tille•, tite' L'l't't•lt ¡,,•,-,ouw ,,¡ th•· .,,,,¡,.,,\,ondtll!' 
f.Hn,·J frc1tol 'L'<'Ít1)'. 111<'1'·"1 .L' .L \1 ¡.,,(c, 

.EXPLOAING OlAECTIONS 
ANO LIMITS OFTRENDS 

Ahcr tia· f<IIC'-''"1<'1 h:" mad~ u projntwn 
of the fu!ltrt.' ;!al<' ol .1 tcchnical P'tram,·ter, 
he rnust C\1W1ÍOc ¡¡, calidity and limils. \\'hat 
innuential factors will tn<Jdifr and c'enlUally 
limit ¡hat trcnd? Tn a•<Ji<.l inadequate con­
sideration, thc f<>tccaster mus\ review in­
fluemia! factol' i11 cach cnYironrnent-::tcch­
nical, e~nnomi,, '-Ocíal, pcolitical, and ccolog­
ical. (See thc n:unplc nn tanl.ct·SiLe in cxcr­
cisco E-R andE-lO.) 

lnterrogaling \he 
Forecasl Extrapola\ ion 

Som~ tr;~fttl qtll';tinn' for interrngation art.• 

listed bdo\1. \\'hile tht.•;c que,tion' wem dL­
rccted al litnitiu~ the ~tn"th of rhc ncnd pro· 
jcctinn, lh<'ir ml>"'''' witl pro• e to be "'l'l'Or­
tin· nf 1 re m\ nt ,.,,¡,,n '" ¡;ro"' !h -:~ccck·r.t 1 ion 
in utÚoy Íl"tanc<.-... 

Talmical 
l. Docs the prnj,·ction 'i0late lnown htws of 

s~icncc? Dnc' it imply an approach ro thc 
borderlinc of a ;cicnti fic 1 irnit? 

2. Docl !he prnjc,·tion •·tobtc enginccring 
limit> >ttdl '" prc•,cntly a\ailable design 
and prrl<>tmatlcc c:tp.ohi\itie> in nmtcrials, 
powcr, opcrating e h~t act cr istie<, etc. ! 

~- Une; nnothc; ]inc of tcchnologi~al a<.l· 
~ance dimiimtc 01 tltreátcn thc need fm 
the proj~cted t cd¡no\ogy? 

.\. 1f !he projcctinn 'ecms lo he scicmifically 
and t•·chnkn\1)' po'-'ihk, is !he 'upporting 
tcdtnology a•·aibl>lc (i.c., the produ.-tion 
tacilitic,, raw matni;~l~, power)? 

J:wnomic 
l. Are thc cconornic ·a,P~cts of ·production. 

urriiCati,;;¡_. ~,<.l opcra(inn 0r thc pro­
icct c<.l teclu\l11ogy f c;"iblc? 
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TRENO EH~APQ~ATION 

l. Docs the tedmkal acti,ity commaml ack· 
quatc cconomic suppon for thc tion,· 
necckd 10 deH:Iop the technoh,gy and thno 
a• nccded 10 pul the \echnology in10 '""'.' 
Willthe uscr con.1ider the !CdH\lcal do, ice 
to be wonh the prict? 

Soci"l 
l)o changing ~ocia! conditiom prohibit 
or limit thc development and application? 

2. Do changing social altitudes alter the 
perccivtd dt>irabi!ity of the techno!ogy 
(e.g., attiutdes toward small cars in 1976 
al compared to 1956)? 

.1. Will r"''" social needs alter the necessity or 
the usefulness of this te<:hnical ad,·ance 
vis-a-vis othtr technical suppo rt? 

4. l!ow will users react to the te<:hno1ogy? 
(For e~antple, stereo hi-fi, digital watche<, 
aml CB radio have had public rcceptior" 
that con f ounded prior e• pcrt opinion.) 

Politkal 
l. ;Are thc political chmate, leadcrship, and 

.policy-making agencies such that tcchnol­
ogy will be encouraged, halted, or altered 
in direction, form, or timing? 

2. Does the devclopment of the te.:hnolog)­
depend upon certain international '?f na­
tional political accommodations and sup­
port? 

]. Do ta~ation, regu1ation, and/or legal 
challenges affect the economics, feasibi1-
ity, or time schedule ofthe techno1ogy? 

lico/ogic ~ 

1. D""' the technology forecasted require 
materials. generate by-products during it> 
production, or generate by-products dur­
in¡: u'e that havc unde<irab1e ecologica1 
el fecu? Consideration should indude air, 
"~ter, noise, heat, safety, and aesthetic 
impact. 

l. ls resistance because of presume-d e.:ologi­
cal impact-whether justified or not­
lihly \0 emerge? 

j ; ) 1 

.-.-

Testing !he Projeclion 

na· ah>l<' iou,.,,,,~.oti•"' 11ill i,klltot 1 "'"'·' 

f,¡,·[lll' t>f 1111\"~11,1111 llUlÍII¡~. o'ú'llll\"1\o\', 

.nulhH imp.o,·t. tl"·'d'"''• tia· \~"k,-¡¡,,, 
'ht>Hid h~ [C,[\•d \¡>O 'C'Ihili\'ÍI) \t> ,,,¡, f.lCI· 

01.1. For thc P~•i"d umlct ,·omi,koati•"'· 
which fattOt~ """be tlcgkctc·d and "hido are 
critica!? Whi<;h nccd more invc.<ti~.otion (H 

should be cxprcs,cd "' '"'C<Ib al<lllg "itlt thc 
final forccast'! (For cxampk. atllr•nwbik 
horwpow~r may follow a ccrt:oin trcnd of 
rcdllction, b,t, if ga' f¡¡tionin~ ¡, introdurcd, 
it will 'urcly drop 3bruptly.) 

The projection ~l'o <hould be tcstcd for 
cross-impacl. Whnt lacum will signific·~ruly 
impact on cach nther and hcnce on thc pro­
jcction. Will ccrtaín contbinatiom of u~•d· 
opmcnts ha\e a uniqnc impac·t on th~ trcnd:' 
The f orccaster's fin,ll condmion " ill t hcn : i' 
1 he e•trapolat ion. 

Since carlier d3ta potnt' <cattcr about thc 
tr~nd linc, ..onfidcnc~ limih and aprtopriatc 
.<tatistica 1 dcviccs c;~n be '"cd tn im pro ve pr<>· 
jection. Projcctiom u~u.,lly sh<>uld be 
thought of a~ a b.1nd, pu.~'ibly v,idcnin¡: o•·cr 
time, rather th~n 3' .t narruw. prcci'c linc. 

lmplied in thi< <earch for limits i< thc 1111:· 

ge~tion th3t thc forecastcr should try to \c~rn 
what 1ies behlnd the trend. Pcrhaps he CJ!l 

then be more sen,itivc to factors that 11ill 
alter it. Note that thl~ effon leads to the prin, 
ciple of Creating cau~al models, which are dis­
cussed Íll a later chaptcr on dynamjc modd­
inR. 

When the forecastcr has done his bcst 1\ith 
thc projcction, he should havc the couragc to 
believe his projcction valid for a reasonable 
future period. Reread chapter -1 to rcconsidcr 
thc amount of time it "ill tal. e to alter thc 
curve b) introduciu¡; nc" technolo¡:y. 

lnterpreting and 
Using !he Forecast 

Now that the future condition has bcen 
projected, the nc~t tasl. is toas k, "What does 
it mean to us?". The trcnd study has provided 
a probabilhtic stat<'mcnt about thc future. 



(_lLLC"'IÜ>Ih '\Lc'h ·",' ''[1 Íl 1\1,11\'TÍ,.tÍ/\'' "h.tl 
_,[wuld '"' h,· d<>ill¡:'~" "\\'h,<l alt,·on.niH 
l'"'illom nn~ln ,.,;,¡ an.l '' hal '~" 1hq """·"' 
10 our """ l""i1i011'!" Ou,·n thc f<'f<''''"'''' 
,houl<l cxoend !lo~ otm\y "' '" lo display 
h ;; or ga ni 1 a t ion·_, 1 '""d ,.i '·a-vis 1 hci r c·llmpc­
lltion in thc >ame fidd, "' wcll '" thc lrct~d of 
technical ahcrnativcs thal compete in func­
tion. (For example. a study of 0il-hu';c paint 
rerf()rmancc <;honld indudc that ind<"try'; 
trend. as "e\1 a~ th~ lrcnd of \\atcr-base 
painls.) 

The implicatinn• ol llC\l tcxhnical capabil­
ity f ll<ccasts and po;~ihlc r cactions no"· emer 
thc sphcre nf mana~cmcnt dccisinn nm~ing. 
11 i.1 ah.wlut<'~\' •·ncroiulthut no o m• takc~ 1/u> 
jonn1.11 u.\" rlo•ci,irm. Thc force"'' proüdes 
ad.li!ional d:na fm nl.lnagcmcm, bu1 it dnc' 
ll(ll 1ndnok 'tll lhe lt>mi<b,Jtlnns ncco.lc<i lO 
d<·t:•úc on " on,ojor "'""'e of action. No 
"'"llcr how dc~ant and hri\liant the ·¡¡: 
'wdy, it ..,,¡¡be impcrleCI. lt mu,t be rccon­
'idtiCo.l in duc lime. 

Summary 

1 he abo-e sr~locnce ofs1cp• in trcnd anai­
)Sis and prujcctinn is intcndcd lo cncourage 
considcration of al! futurc fon:es thal ,.;n 
impacl on the 1rcnd as initially C\lfapolaled. 

The method tlcmand~ ~uhjecli'c iud¡;mcnl "' 
to 1heir coltecli\t innuc'flCc in thc futurc. A 
logical <jucstion now i' "hc1hcr thcre mi¡;hl 
be wmc <juanlitnthc way lo '"tn up the'c in­
Oucncc,, gi,·in¡: propn \l<"Í~lnin¡! ¡uul limin~ 
"',-~eh <H>c. Thi' ;, prcci,cly "h~1 thc um­
c-.:.·r• uf 1rcntl impac1 ~n:d\·,;, nftc". 

TREND IMPACT ANAL YSIS 

Background 

Allhough tcchnical tr0nd e>trnpnbtion i; 
.m old and ,¡¡¡¡ commonly '"cd e<>llccpl, i1 
hd' ne•·er enjoye(.[ lllliCh acadcmic devdop­
mw•- lblrh l.enJ. idcntificd the brnad ~nn­
c~pt' m hi> \962 Air Force mnnograph. The 

- ~ --.~ .... ··- -~. . ' . ~. -•; 

1 e " 
• 1 ·-

'""'" .. ,. 

;,¡, ·' ,., ,,, 1' ''"'' ,,.,, 11 ·" ,¡.-,' l.•t•· .t h '·¡,.. 
:-;;,.,,.,. • .,,¡, "' ,¡,.. 1.11.· l•>c·<h ·""' ,.,,.¡, ¡•1 ·u-. 
\i.tll \-Lhldd \'1•':"'"'" lile ¡,.,¡,,.,¡,,.,,,¡/ 

!""·""'" ./lill<ll<'ll ;, 1%.~ h'-'. "'"[ '"''"''" ¡¡.,, lir<'<ll) "·'' npl"ll"d b)- 1!>1111 \·"\1<'1 .Uld 

1\nhert l' 1y ab<HII lhl' "'""' lillll' hi"lll 
M<lmfiel(.[ ]l,oJ ,-.,,tia dnl'i<>petl '' """'' 
rigorous 1realllle111 <>f '"illlllUIÍon ln•m thc 
economic 1v\l'Wpoint. .lllserh Martinn e\lell­

'i;ely di>cu;<ctl ""'i\lil·a)ll'<'hnic.¡ucs arplieJ 
lo lcchnological d~la curve fitting ~nd e\tra­
polatinn in hi< !9?J bool.. Sílice !972, Lc111 
and Brigln ha• e tln-dop,•d a rnmc >)'51Cmalic 
arproach !O.<C'h~-/ltli!. tedrnological ar lribur.es, 
dC"si~llinK pammeten. and 1hcn rritically ex­
plorint fccttJr_, tirar ..-i/1 injlll<'rJ<"c the otrap­
nlatiw1. h ha' rc!llJÍiled for Thc Fu111rc~ 

Group 10 (.[c•cl<>p " ne"' a11d cau\al·basco.l 
ma1hcmatic·al lleallncnt of c>trap<~lalion, 

v.h1ch thcy n;mu·d tro•ml impurt anuly<i\ 
('1'1,\). 11 ;, in•rort:ull tn :op[>Tcci¡~tc 1lu: di'­
tinction bct"l'CII lhcoc· hali~ c·~ITdl'"l"tion 

approachcs . 

.\/MhCIIUII int/ mn '< • )i'uing. 'J'hc ]lWJCL 1 1<>n 

;, ba<eJ up"n a lll:llh•;,,ati<"<ol f<Hillu)a lhnt 
providc; thc ''he,¡ tit'' to thc hi"oiiC (.[at;< (<lf 
othcr mode of changc ~cl~ctctl by the forc­
caSicr). Thc \ogic· i~ nrlkil, <ju:onti:<Hi\c, ~n:l 
ras¡ !y con¡mn ni e~ 1cd. 1 1 avoitl; PI cju(.[i ce 3 nd 
:lfbitf~rines, (in "1her than inilial 'elcc·lion o[ 
thl- f!lrmula u'cdt. l!n\\e,er, for as br inlhc 
fmmc a' 1hc fo>~'""'"' dwosc, In bclin·c lhc 
c\!rapo\;<IÍOil, ¡.,, ¡, ""WIIill¡: rila/ u/1 _{ulure 

''"""" >l'i/1 """'''"'"' <!(/•el ,..,,.¡, mh,•r -'" "' 
11111 lo ÍIIOlllrd,u,· r/w murl"'mliÚoal 1"''1''''­

"""· In <>llwr '"'""- lht• hi,I<HÍl' ""'' of 
chan~c. "' r,·p~e·,,·nlc'<l \>y tlw loroiHob n">­
dcming lhc Ja1"· ¡, ,¡i\1 vatid. 

Quulirmi• ,. ,.,.,.¡,""'"" oj fuwrc in)/"'''"''''· 
T he Len!- B1 ighl a ppw,cch .:a llc 1 '•1 '" h¡<·.;l i' ,. 
or matllematical lft•nd ckHIIlpnwnt ami cx­
mcpolalion h111 wilio t1111<;h mt>tc al\tt~lioll 10 
\ubjcc<i>c· jlld¡!I1H'11l 011 whic;h c.lata 1''''"" ""d 
\\hdt pmtioll ol thc S-cur•c'•ho11ld he Ú><'d. 
3< "ella< 'uhjcctile <."Onsidcr:nion 0t 1hc lypc 
of fll<l.(!IC\S l<> b¡· atlliCip;llcÜ in lhC fNCLHSI 
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1 ¡,. 1 1'1<'1"'"'"' "' "" ,._, /J "'"''""."" 1'' ,._,.,,JI/1. 
1 ¡,, . .¡,., d"ptn~nt of a ""Jln><··l ,,.,. n10 "1'"1,. 
ti<ln progr.ltn is ,¡~p 1 iu the TIA PH>c'<''>. A 
compute¡ program sekct~ the h~st-fiuing 

cun-e (¡om a ~et of alternatiH equati<ms 
(e,hibil 6.2). This curve is thcn uscd 10 pro­
vide thc smprise-free future extrapOlation. In 
ordcr lo a•·oid unreasonable e:xtrapolations, 
thc program uoer can opt 10 cithcr truncate 
C\lrapolatim¡s that fall outside •<ppt:r or 
[m\Cf bounds or sclcct the best-fiUing cur'c 
only lrum atnong tho<e that do not givc risc 
t!\ c~trapolations falling Otll•ide the ~pccil'icd 
holliOd'. Altcrnativdy, the u ser can rcj~ct thc 
mathctnatical c~trapobtion gcncrated hy thc 
TIA program and •upply an cxlrapobtinn 
tlc•-dopt:d by 'ome other o<rovc-filtin¡: 
pwgmm or une ba;ed cntirl'ly on human 
judgm<'lll. 

Severa! <CÍlncmems in thc pr<>gran1ming of 
thi' a'pect of TIA enhance thc dfcctÍHncss 
<lf the bcst-fit LCSt and C\trapobtinn ptoce­
durc: 

l. h is not necessary that thc dat;\ ctwer a 
continunus span of time. n~ta in "hich 
thcrc are ¡mpl are fully uc<·cpt~blc-the 

[lrogram make~ use of whatcvcr data are 
available, t~king into acctlllnt any gap.l, 
but "ithout being Slymied by thcm, 

2. Thc program do~s not givc cqual \Hight 
lo al! data. Rathct, a ycar ma~ be spccificd 
(nnrmallr 1he prcscnt year) for which data 
MC to be gi\·~n m~ximum "cight. As thc 
time; lo which 1hc data rcfct are furthn 
removed from thc }Caf "hich h<c; maü­
n¡um "ciglu. thc data are givcn le" 
"eíght. • Thil pr oc.·dm<' thus 1 ah-s into ac· 
<:!>llnlthc pmsibly lo"cr rdiability of data 
lhJt are more d"tant in ¡he pa;t nr, more 
iruportant pcrhaps, the lo\\cr inflt¡cnce nn 
thc futurc of developmcnts that havc oc­
nnred prngre>sively fartl<cr in thc past. 
Thc formu!J eh osen a !so maks thc ~u m of 

'Tho ~"'"""' formul," 111 '1•- ¡ ~. ~om ' "a P'<" 
) • ., , ood -'• i< !~< ri"TI n'l~>imum ~ <IOhl, 

... -... -

r '""''"·•· • 1 ' l 

''"""'"' 
~·ln<pullll.un F "' mu\111 u • .,,t "• ~ 
Ba.is fnr l<on<l hnpnct Ano!I~•L• 

--------
Equat<Ons !or TIA 

Note: M - Stope 
B - Add<I<VC Constan\ 

V-M/'1-tB 

V-M'I+B 

V~MLogY-18 

LogVmM/Y-1-B 

LogV~MY+B 

LogV ~ MLo¡¡Y ·+ B 

LogtogV m MY t 8 

LogLogV,. Mto9'1 ll 

J/LogV ~ MLo<¡Y t /j 

1/LogV ~ M'l i B 

1/V ~ MIY t 8 

1/V ~ MLogY t 8 

liV~Mv~a 

an infinit~ mnnbc'r <>Í "~ight> inf<nitc·. 
rmher than ;t>rncrgcnt, on that evcn ••r> 
di<lant ycars <:nntinll~ w haw a finilc· con­
tribution. 

3. Since thtre ;, "" guarantec that ~ mathc­
matical tXtrap.,btinn wj\1 give a good fit 
to the gi• en llat a, t he TIA progr a m r<"PNIS 

lo th(· hum.1n ""'' ju<t how ¡:ol'd the fit 
"J<, u,ing th~ '"me 'illl.U<'d n>t~dalion 
coefficicnl 1h:n ,ktnmi<wd "hi,·h m:<the· 
nw.ti,·al f,>rnu<la ,l!nul<ll"' ,,,·d .. \_, "''Wd 
carlier, "hcrc jml~m.-nl "' '"'·'IY•i< indi­
cate~ that a """" ,. . .,¡¡,¡;e ,ct ni dala 
'hould b" uwd, lh<·~ ,·an he input dlfcc¡ly 
a1 pan,,¡ thc •pc,·ilic<l Jaw u<eJ for •ub· 
'cquent ;lcp,. 

4. Uppcr and lm_I<'T limit; un th<· C\t<apola· 
tion may ~e 'el. ln litio""" any CU1\e that 
pwduce~ an ntrnp01Jiion that cxcec-ds 
the'e hnlÍh "ill he rej"cted. Thu; the C\­
trarolation ¡, b~scd on thc be>t-htting 
CUI\'C th:n doc- not e'Cced the lpccificd 
limit~. 
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"" NPI XlllAO'<ll o\lhlN 

1/wn.m jud¡; ""'"'' of ,.,.,.111 impMf '· 11 ""'·'" 
itl<.l~rn~nl .111<l ima~inari,,, ar~ ceniTal 1<• ''"~' 
2 of TIA. lleie, tlw prL>gram ""'dili,·, 11"· 
surprisc-free ntrapolation 10 ta~e Íll!0 .h:· 

~ount importan!, unprecedemed future 
ncnts. First, a lis! of such e.-~ms is prepared. 
Thcse e,·ents should be unprecedented, plau­
sible, potcntially powuful in impact, and 
,-criflahle in retrosP<'CI. Tlle source of lhis list 
of c•cms might be. typically, a li!~rature 
search, a Oelphi slUdy, ora conscnsus among 
consuhants. Whate,·er the source, !he e\'Cnls 
selccrcd compli'e an inwmory of potential 
:orce> that could lead toa departure frorn a 
~urpriw-frcc futurc. 

S~><.·ml judgment.l are made about cach 
1clcctcd c•cnl. Fir,l, estimare_, are madc of 
thc prob~bility of occunencc nf eJch cvcnt a' 
a tun<.:tilln ol tinte. Sccl!nd, thc imp<:icl ot 
cach CVCILI on thc trcnd undcr >ttaly ¡, "'ti­
matcd. lmpact\ can be \[lccifict! Lit sc>eral 
w.tys: tite [lf<Ket!oCrc here (e\hibit 6.3) IIL· 
volve> >pec i ficat ion of 1 he follow i11g: 

' 

1 ' . • 1 : "' 
!he '""'"11"'" Llo.· •'··'"''"''- •'' LILe"" 
,,_,,,;,,~ ..,,., .. ""'', ,,,. ,,,,,,¡¡.,-!''''" ,,. , .. 
'I'''"J. 
l'hc rime trum thc .,,-,·urrcn-.· ,,¡ th,• '"' 
pacting ncnt umil thc imract un thc lrc•nd 
is largcst. 

3. Thc magnitu<.k ()[ that larges_t impJct. 
.:1. The time frum thc occurre11ce of the im· 

pacting e•ent umil the impact reaches a 
final or ~teat!)··state level. 

5. Thc magnitut!e of that stcat!)'·>latc Lm-

pact. 
f:ach of the thrcc ,pecified time> ant! thc 
itnpact m<tgttituL.Ie' ""o.-i.ltct! "ith them :uc 
talen 10 he Cllllt[lletel;- int!c¡><:nt!cnL Fnr e\­
antple, thc ma~i1111Hll imp.1ct might be p<hi­
,;,-~ aml thc \lead)-\l:ol" imp.tct ncgoni'<·, or 
thc ,¡~~<.ly-st~te imp.tc·t rntght he• Icr,>, na',tll· 
in~ th~l thc im¡>~ct ¡, <>roly tcmporar). l'i· 
nally, thc "'"'''"'"" in1p~cl miglll he ¡¡,,. 
,,une ~' t he ''' ··"' , .. , t~te i "'1'""' . 

!ti at!<litil>Jl, in>p.tch e·~¡¡ be• .'fl<.\.'Litcd in 
dthcr rclati•·c (lf ~h<ohtte unit,-i.c_ thcy 

EXHIBIT &.l 

Evenllmpacl Eallmates 

:~ 1 •1 

1 
_..-EvAnt Occurrence 

Degrne ' ' ~ o< 

1 1 
lmpact • . 

' 
(e.g , 'lo. - f1me lo flfst----' 

1 1 Absolute Not•ceable lmpact 
Amount) ' ¡ . 

1 1 '_, . Time lo Max>mum lmpact 
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.;an be 're<'ilied a; pcrcen1agc, of tlle \alu~> 
of the tr~nds al thc tin1c of irnpaCL, as a p~r­
centage change of that nurnbcr, or in abso\mc 
unit, of magniludc of !he trend. For example, 
t0c•imp.1<:t of cvcnl No. 021271 on the lrend 
umler qn<.Jy Wlild be 'pccificd ei\hCr "' <JO 
pc·rccnl <>1 tlo.ol 1111111h~r. a' a lO pcrccnl de­

cline olih;ot "''"'kr, "' '" ;l tlnwr"'ard '11111 
"' 12,01lll. 'lile• fo11n "'cd ¡o rcwod 1hcw 
C'lim.oiC\ ¡, 'loown in C\hihit 6.4. -riH'\L' ion­
p;<CI\ ~re <:~lcu latcd. "hcn "' f 1 ic·icn 1 in f <>1 m a· 
¡j <> n ;, a 'aibhlc 1<> d<> -'"· < ltl'cr" ¡,e, 1 hr:y ar ,. 
j ud;: m~n1 all)' del <'1 rni ncd. 

Cmnpuler pmn"IIÍII/1 of impuct un extra­
pnla!<•d ,..,,d1. Thc heart of TIA¡, thc COIII· 
purer "hich ~<C; tho'e judgrncms to caku­
lat~ rhr c\pcctcd impact of rhc o;elected c'em; 
on the ntrapolmcd trcnd. A clo,cc!-fmrn 
pro.:cdurc i; liWd to ;ol\'c thi> problcm. The 
c'rccrcd L·nlm·. m m•·~n. of rhe impact and 
upp~;r all(llo"cr qumtrk' of thc distnbutron 
"! rr1s\lhlt iuopact; ~re computed for t:och in· 
Llicato¡. '1 he cxpcctcd valuc of thc irnpacr ¡, 
""'lLpurcd by qrmrníng thc ¡>roclucr. of th<' 
prohahilitics uf !he irnpactin;¡ C\'cnrs for cadr 
po;;ihk )'car rírnc; thc· m.~gnirudc of th<-io 
irnr~ct, ¡;1 ~ing into ~"'ount 1hcir ;pecitied 
time lay;. l'JOh"bilitic; of cvem~ for ;•·ar< 
nor ;pccificd are c.rimarcd by linear inrcr­
poldtion, a"uming thar ;m c'ent ha; (1.00 
probability al lhc prcsent lime. Silnilarl)", 
tmpac" are lincarly inlcq>olared bet"een thc 
:hrc-c ;pc•ciri~d iBlpact ma!>nitudc~. 

Tlus appm,och trear,; thc coupling ~mnn~ 
thc impact' or thc cariou' n-en" a~ ncgli­
gihlc·.' lhm. rhe impact c"imarc ¡, produn'd 
a1 thc 'u m of indepcnder\1 r~ndolll >';¡¡jablcc. 
'lhc· ncr r"1ulr i; that thc vari¡¡ne<· of tlic 
írn¡>act-adju;rcd forcca<r is thc wm of rhc 
v:nianco: <Lf !he trcnJ ntrapolarion {a' ILH:a­
"'"·d lll' tO"· ''1'""'' "f rhc' "·""kord c•rrm of 
c·ClitlL.IIc') arL<IIIH' ,·ari.orlt'c'' ,,¡ 11~<·11"1'·"" <d 

11 oc· : "" "' i" tctl "' c·n 1' 
·¡ IJtJ\, "Itere/>,.- i\ !he· IÍI.diiH•<'ti ¡¡,,,¡ CIC<II 

,. "ill occur ¡, ;c·::o y, :utd <lq.,-_,, ;, thc 

impacl thal c'ccul <' "Ould gicc ,;,,.tu tt·¡-_¡-) 

)'Cill' aftcr i11 o"'urr~ncc, the <"'flC,-te<l 1;oluc 
uf the irnpact in ;car _r¡ "ould be 

' p,.o,,.,.< 

' .... 
"hcrc _, . ., is rhc pr~'-'nl ~ear (in thi., nample. 

1'175). ló.cc· c~hibit 6.5) 
'(lj>Í<<J///. II<'WIII. U'C' r•l th<•'i'IA llL<'•C'· 

don e hao 1 "'ca lcd 1 h,n i rn p<n 1" ni i n• i~l11, m a y 
lw ol>tainc'd h- utili;in¡: rhil f<•r·rn ni lt~m.l 

C\ltapol.tti""· fltc dc'\l'l"pmcm (1f imrtoccJ 
lrt•nd ¡.._,,..,.,,,¡, ¡, cu1h- <1t1C ,,¡ !he .•d"nua~t'' 

of rlti' tH~lh<'d. ln,i,du i111u 1""' adiu''""'"'' 
of cH"n! ptot>at>iliric, and imp.l.-r- '·"~ rhc' 
corimalcd funuc ,·~!uc of ¡¡,,. in.lic·:~rtH in 

-~~~':.'': ~rm' of t>oth ¡he m~di:no ~11d 

1\h" "'"' b<. >Cr_, QU<'11<>P>~I< di>U0tf'1"'" '""'<'L'01<~­
(ln, '"1"1"'" 1\ '" ''"" a "'~ "<'<nO" ,¡,,,, •""'~'"" th< 

"'"P''"' "'"" ol '~"""'· """ oo comrm· Ll" '""'""' on<-
1'•'" "' '"'r·"" ul ''" '""'' '' '""" "1'" ·'"'". 
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• 

intcrquanilc rangc, c·an abo pro\C to be ,-cr)' 
uodnl in dcveloping an under>tam!ing of the 
clkcmeue-. u! policíes or actions thnt ma; 
be ;ovaj]¡¡hlc lo thc forecast user. 

·¡he toree'"' of 1he indica!Or ~hown in c~­
hihll 6.6, thc averagccmt ola prc":.iption, ¡, 
dr¡¡vm fnm1 a rcc·cnt repon that" pan of a 
d.ot,o wr;kc (c·allc<l I'HOS!'I'CTS) dcvel\lf'Cd 
at "t he Future' Grnur. Thc f<>f"-''"'' in 1he 
PRO<;t'"CrS rcp<>rt' are preparctlt"ing 1hc 
TIA pt<>t:cdure and, a' thcy rqne,ent 
"''''~•i:!l plep..trctl tu aid in real-worlo.l tkci­
\Í<Ht m:t~ing and planning, shuuld prm·c 
"'dul in tli~n"'ing the in,ight' ubtaincd 
1 ro m u'i"ll TIA. 

lnüial or ba,eline otmpolatirm. !t '1Hl1Jld 
he rem~mber"d th~t the nnp,¡,¡_, Jloignc·d te> 

cach cvcnt dc<cribc the e<timuted eh""~" in 
the 'urprhe-frcc trcnd c.ntsed by tlw <Kc·m· 
rcnce uf that cveiu_ lnt)le .:ase of the a1eragc· 
co~t ol J prescription, .111 urper limtt ut' SS 
pe¡ prc,cription (in 1910 dolla") "•'' ,.,¡ t'"r 
1 he n 1 ra pob t ion. The "'!r ~pul~ti<•n pr<1pam 
rcicetc<l 1hc t'i"t threc ""'"''' gcm·r.m'\1 
hc'c'ml'c thcy C\cccdnlthi' limÍI. '!he• lntnth 
"""e r<"mainc<l " it hin t he !imit aoul 1" '•<htc'<.'d 
1hc 'olitl-linc c\1 1, 1pobtiun _,¡"'"n in c"\hihtl 
6.6. Thi,, lhcu, bcc~noc th" b.t"·lillc'l<> be Ílll· 
pJ<:Icd by fmorc· CH'nh. 



'" 
¡·, ,.,.¡ Ü"f''" 11. '1 lov ,.,,;ou' ""·d iu lhi' 11.\ 

·"'' ''''"'" Íll '''"'''' (.,7, ..... , ('\:llllpk, ,, ... 
¡.,,¡ n•·ou: ¡h,• al><>lioio\1\~>1 .ol1¡11••du.l ho.ul.l 

"'""'''· "'" judg,·d ''' h.ou• a pr.•b,ohilin ,q 
. W 01 occuning b)" 1 11~~ ;oml a pwl•ahili1• ul 
.1~ or o.·.:urrinp b~- t9'Xl. lf lhi• ~··cm <h'"' 
0;~u;, it ;, e.•pcct<·d that ¡¡s fit~t impact on 
:n~ "'era.\'<' cost of a pre.cription ,.¡u begin 
'"" ,ears ~fter the <>C(Uncncc of the e>ent. 
The nt:t\Ínlllm imp,~.;t \\Íil occur "ft<r fi•·e 
) e M' and "ill be a 20 pcrccnl reduction in the 
"'"'"ge pric·c. l ho:: ;tcady-<!atc impact ¡, 
judg,-d 10 be lhc samc a> the ma\lmum 
impac·t. 

·¡he cO!lJbination nllhcse cvcnl>. ¡>rnhabd­
ol ie;. :md impa.:t 1 " il h 1 he ha,clinc n trapola­
IÍOII ¡,a forecaq lnhihil 6 6) mar~e<llv dil­
krcnl fr<>rn rhc h~wlinc n1r~pol3tiun. ·¡loe 
'""''" ncn l>cgir" '"dcdiuc Ífl l'J87. Thc un· 
ccrl,rinly" intlicalcd by <JUMiil<"> "l>nur lk 
l""rccm aho'e ;,ud hclow lile mean forec·a"-
1"1 llc <l"~rrik' iutlic"tcd lhc middlc 50 pcrccrn 

,,f_ luiurc '~'""' .,¡ thc '"""· "lhu'. 25 
pcrccnl of thc fllll!rc> lic at)(nC thc uppcr 
<jU.Hti]c,, 15 pcrccntlic bclow thc lower quar­
rilc, and 50 perccnt líe betwecn !he ¡"o <JUM· 
rile•. Quanib Me pre~enled here; however, 
,;nce rhe comroutcr program calcula!cs 1he 
qar.d.Hd de\ÍJ!ion, s~C\\ness. and km1<"Í' 
for ~~eh }eJr, any r~rt uf the rangc could he 
¡rn:ned Oll!.) This u flCCrt"inty sho" n b; · t he se 
quartile' rc,ulh lr<rrn rhc fact that mJnv of 
thc e'""" lh3t hJ>C largc impact> h3n" rda­
¡j,~ly [o\\ pr<rhabrlitic': ll••"· an unccrraur 
,;nrarinn prcvaih. 

Al thil iunclllrc, ir 11 tlc,.,abk '" JttetrtrÍll<" 
thc·,~miuvity of tlrcsc rc,u)l\ 10 lh.., indi<id­
ual C\lif!\~"-'' r!pon whkh thq- are ba,cd_ For 
n.1mplc. onc mifht tai~c valid qm·llioo' 
at>ou¡ tll<.' e\!Ínlalc-' ot cvcm proh<~bilitY. thc 
magnitudc of !he impacl~ o<cd, and ¡he de \ay 
time as"-.ciatctl "i1h thc~c impacts. Ha,ing 
prcp-<retl thc~c data tn a disaggrcga1ed 
t.,,hi<lo. it ;, ntremcly easyto var;· such e"i­
''"'tc> antl 'ic" thc change in resuhs. 1t m ay 
abo be ob,crvcd .. that imervemion polici<s, 
t:__ilctlrcr they be institutional (,uch a' lohby-

-- - ~ ------

. -..... ,,....., ~ 
, . ' -,·' 

,., ... "11 ,. 

1111" ·'''""'''"'"''"· "' "'" ,,_,¡,,,,,. ,,, 
\'"'·'''"""·' '" ,,., ¡,,_,,,., '· ·" \ "'" ¡, .•.. 11\• , .• ·.1 

¡,· -~ t• "'""'''''"'"'· -'" ¡.,. "'""' .•. "'•"·"" "' ,..,¡.,.,, ... ,. ,,, ,.,,., .. 1'' .•l•.•l .. li\h . 
'" irnp.h·t,_ 

SU PI'""'· loO\ n:rnopt.-. a .o"il.ll" ph.""·'""" 
li•·~l ,-,rnpall\ ""'in ;r l''"ilill!l '" ],,¡.¡,_, '"' 
1hc immcdiarc remo\ al nl n·,tri..riom "" pr,·­
<.:ríption adterti"n~. or "'l'P'-''<' an <~nal"l 
rhoughtlh:lllhe rcmo,·al of thcsc rc,lti.:tion, 
""' much more IL~d)- rhatt 20 ¡wr.:enl on 
I'IRO. In cach ca'e 1-.nO\Iktlg.c ol \he ,_.,,i\1'­
Ít)" t)ltlw forcca" to tite rcmnval ni achclli,. 
ing rc\lrictilll" \\0uld be ll'clul. "lhi' '""'i· 
tÍIÍiy ,·au be te-red bv rai<inp_ rhc prnh.tbrli•) 
nf lhi,n-,·nt front -~O in lYMO w .•)(1 "' lllii\1_ 
·¡ he• oC<IIIt llf thic dl~~~~~ i' ,[t,mn in ¡·,hihu 
h.h". 

·¡¡,¡, ~,hihi1 ,¡,.,,, lh~t 1he wn,¡l¡,¡,,- ••1 
rlrc lorcc·."l In ,.;, c·arlj· n<currcu.;~ <ol ¡t¡¡, 
nCill i' ""'iul)- dmin~ 11"· l'!75·1°JX~ pc·ti<>d. 
llmin;t rhi' ¡>~riud 1hc lnrc"<:a,l ;, rc·dt<c·..,tl ¡,,­
ahnut 7 t"·rcc·m. omd thc qu,rrtít~, .rrc· 
,irllilarly rc•.lucc·tl. ll) IYVO. h<r\\<"H"I. 11hc·n 
t\ll" ptob.thihl; ni lhc c\Cill h;otl :L\r<·,rJ) 
rc<ochcd .60 i~ tite forst loreul\1. rhe Jil­
fctcnn is slighr. The '"~'iti1i1y "1 tite lt<tc·­
,-J,l to caoh of thc othcr C'<"llt' <>r ,·"rnbin.o· 
tlon~ ot C\Cnl' can be de1crmincd in,, cimib, 
fll<lfll\Cf. 

Thu.< r\.-\ c~n be u-ed. not nnl~ 10 in:r••"C 
furccasl\ of time "·rie' ,-aria t-Ic,. hur al'" 11, 
,¡udy the "'"'ilility nf 1ho,c forc.;ncl' to 
plllic-v. ()¡ ullli-'C', all\ p<>liq '"'"ide~cJ 

'h"11ld .nrc•no¡•r 1<> inlluc·n,·c· '" '"·'"·' '"''""" '" 
l"'"ihk, r.ollit"l ih:m ''"'-'· "' ito rhic -'lllt)'k 
'""""J'k. \lc.rlt-'llc"all_<. u>tpnr,ll<" "'""''-' 
ollcn l<a<e ¡.,,¡)¡ l>cncfic-ial ;ot\11 dc:rinlcnt.,l 
rm>ihilitie\. "' llrc1 rnay •·t¡ham·c horh dc­
<irablc ~nd ulldc>it:<hlc l'""ihilitic-. flr<- """ 
ni \uch procedure' "' dc,crihnl hcrc·. 
ho;m,·tcr. ~hould mal.c wch unu·riJmtie' 
more d~arly ,.;,ihlc th"n ¡, po"ihlc "itil 
tcdmiquc' hcretof<>r~ J\·aibhlc and allc>" 1he 
f <'IC,acter 10 ¡;,e more ~""'' Ofl:lhl; "i th, arrtl 
c>en ro reduce. tire tlegrcc uf ri>l. in hi' en­
den> o". • 
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EXHieiT !.7 

Ewent U•ed In TIA ol Averege Co•t ot a Pre..:rip\ion 

l. Allol·¡ioo ot 111 d<uQ oroduct br•nd 0<1me•; <Und•rd 
ol'b,.vi¡tiM< for goneric "''mt<. 

7. Dnoo ""~bu«oment in •11 federolly tunded ~•Oith 
poogrom< based on mo.,mum •llowable coO!. 

Ro•M'OI o! allloderoland <tOle '"troctiom on 
ptescr i~t1 on Orre< •dverlisong 

Qee<e"e In lh• JVeraq< Sil' of P.C'<!IP\100 by /0 

""""'· 
5. Como,.hen«ve h<alth car• poc~aqo '"'tiated 

fedorally run. fedorolly •ulnod>ted. • 

6. Perood ol patont proteaion roducP<lto l.ve Y•"• 
alter m.,ht 1Mmduction of P<'"luct. 

• ~. f •Mecol ond <tato le~'<l:rlion m '''""' p.,apro'•"<. 
1 '"'nals lO porfoo m motp tl• UQ·<h>D""'ing <!u!.C'S. 

,, 
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TYPES OF TRENO 
EXTRAPOLATIONS 

Single Parameter 

/IJ1Wtlw•i.l. Time ,,cric> data of a tcchnical 
Jttributc tl•~t rclkct' a ,;gnificant ~'f"'"t of 
1 he oeohnol<>gy or its applicatim, (1'.¡\., pov.·cr, 
>recd, Ctl~t. 'trcngth, hardn<'") can be 
ploUed a trcnd e'tablishcd, and thcn c•trap­
olale<.l in sorne manner 10 rredict its futurc 
statc. 

l'otrruial tll<". Thc cxtrapolmion hclp' w 
identit')• the li\,ely degrce of changc in that 
att01h1tC al futurc time,. llnplications th~n 
can be comidercd, arid nccJ lor lurthcr in­
vcoti¡;at ion> or actiom is indkatcd. 

Cam/llnf. ( l) ¡\ ,; ngle paran,,·tcr n ftcn f aih 
to darify th.:design uadc-off, that are ta\..ing 
pbcc hct"ccn severa! aurihutc•: 12) """'ora 
fe" par:Hnctc" are in,ufficient 10 dc,cribc :di 
\he impurWnt ch • .ngc' ta~ing pi:H;c in a Cültl­
pln: t~d!r~<llü¡•ical dcvicc, -"tdo '" •'" 
~irpl~ttC, .111 nil rcfoncry, or " '""'l'utcr: ami 
0) rio tic·11d GUC~ un unchangc·d ll!fC\'ct-•bc 

inl1u~ntial factor; mu~t be wmidercd in 
mal..ing ~h~ e, t rapolation. 

Compound Plirameter 

1/yp,t/JO'.\i.l. Comhinations ol par.HllCtn< 
can be Jesi¡¡n"d '" that the tbta 11ill reflect 
the ha•ic, intcrrclatcd chan~c; intlt~ dcvice or 
;cr~ice (e.g., p011er rer unit of wci~ht or 
>pace; computer opcra\ions pcr dollar). 
Trcmh ol lhch fanoro rel1ect thc tcchnologi­
cal-economic trade-off' ta 1- iu~ place "ith t he­
J C\ ice < >! \CI\'ÍCC. 

/'OINPiiU//1\C. S., me a\ [lfCI'ÍOm l)'j>C- 1\lC\' 
al,o onay h;ovc 11tMC rclcvancc· w thc '""' 
beca '"e 1 he)¡ Jc,crohe a 1 ol al '" n·i e'<.' m cono¡, -
t ioro rcn incnt to thc applicat ion of 1 he dc1 ice. 

Cuu¡j,m¡. (1) More than une comrounJ 
¡xu~meter rnay be needcd, a tul(~) thc com· 
pound patam(!er may ~ti!l be in.:umplct~ and 
may 1\(\1 lully r~nect al! thc impurtant a\· 
pccb. 

' . 
¡¡··, , .... ,.,, .. ,, 

' '·-
Lr.1dinu lrH1tcator,; or fltt'<"U'""" 

1'-'1'"1/ont>. h11h' "'''''' .1.11.1 ,,¡ ,, ,,,,.¡. ,,, 
'''"'i"'•'"d t.-clnh>I.>]'L<'.ol 1'·"·""'''''' (•" ••lh,·, 
phcnntnerl<lll) th.tt _,.,.,, In h'.ul !lt<· tcdollo•l 
ogy in qu~<tion r.m he u\cd tu ¡,,~,·"'' a 
ftmlrc ,¡ate (c_g_, imp,•cd an·uracy "' noca· 
'urcmcnt might lcaJ tn ionp"»cd ~c,·uracy ol' 
tltadri nc toL>l pcrf <>tnta m· e 1. 

/'IOI<'rtriall/1<". Tite ratc· <lf c·hang.c'in [l<"t· 

formancc of thc PTCCLH\01 «mi its rclatiun­
~híp to thc technology umkr <tudy pnwidc a 
b~si~ f or a preclict ion of f nturc capabi\ity. 

C.wtivm. l'ast rcl~tiunship bct"·ccn th~ 

p¡ectn'"' and the <ubjccttcchnology ma;· mlt 
hold for many rca•on<. For c~arnple, dif. 
i'ctc·nt force·, ma;· be Jrivittg thc two phcnOtn· 
Cllci, or .:crtain lacwr~ >na y limit the one pa· 
ramctcr but not thc otbcr (c.g., ~pced uf mili­
tar) aitpbnc> no longer tclatc~ immeJiatel)' 
lo the 'recd of ci• i lian tram por t a ir pli 11<'>). 

Envelope Curves 

1/t¡><ol/rnil_ ,\ ILLnd>ttLI~nt:tl ~ap,thiiÍI\- tl,;rt 
'"<'icl) <ic,ÍTC' WJLtÍIILLL" to aú,JLlLl' b)' \ti¡>· 
ptlTI of a '""'""i'"' ol in,·o,•a"n~l\ dk,·ltvc 
tcchnologll''· .\, t.',c S·<'mtc l""g"·" nf '"' 
c~rlicr tcchnuln¡;y hc¡;in, to 1~11 off,~"''" 
tcdll\ology cmcrg~, tn •n~intaiu profH'" ni 
\he fuuúamcntal ¡-apahility. ,\ cuf\c· apjltO\· 

im"tclv tangcnt 10 thc tups <ol'th,· S-u:f\c\ 
d'"'rihcs un ''Ctt\eh•¡>c'' <tf :>ltticiratcJ 
cliange. Nu Lldilliti~<· thcrtr; [or dtallill~ m 

pr,,jc·cting. thr '""''"'!"' <:ttl\e lt:« bccn su~· 
gc~tcd, ami on\1 on,· píc·cc· of ¡c<eardt lt;" 
l1ccn dunc.iSc·e ,\p¡,cnJi, ,\.1 

l'olrntial u;e. S-cut\'C' ~nd 1hL'ir c•n,elopc 
CUf\C, c1cn though rou¡:hly dra"n. 'ug~cst 
tlw c·nnting oi tcchth>IO¡>ical dt~n~c. Thc S· 
,.,, ",., J i,pb)' t he ~ r "" in;; i na hiht;. of a ;;i, ctt 
tc·clm"log)' to SU)lfl<LLI lhc· :tdl'an<c prcdtc·t,·d 
hy tlw ""'·clor~.<·unc. ¡;,,,nin:Hinn tai"·' 
qttc<tions alH\Itl thc <h-clinc• a"J c'1l'~rgc·11C<' ot 
particular tc<·hnoi<>~ÍL'' aml Tc~ulting mat\,et 
inrpacrs. _ _.. 

Cautilms. Thc l~ct th~l a ~i,·cn tcchnoln~~ 
no lnn~er <uppon, thc· cll\elOpe CUf\c' du • ., 
ttot mean crthc•r imtncdiate m ul!i:«ratc 

' 
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e<:onomic demi~c. ~fany technologies rcmain 
effecti~e in certain scctors of socicty (c.g., 
propel!er-drivcn planes no longcr supportthc 
airplane speed cur\'C, but they still ha ve a via­
ble and su bltantial market). 

Step Functions 

Uy¡HJ/hesú. Industries show different 
hiltori~al paneros of behavior in the scale 
and timing of tcchnolugical changcs ihatth~y 
introduce<! into products and facilities, 
c•rcciully as thesc factors relate to total 
Jemattd. Thc'c patterns are response< Lo su eh 
force> as markn<, priccs, cost.l, si le of invest­
ment.l, te<:hno!ogical considcration;, ncw 
technology, intra-Lndustry relationships, 
sociopolitical restraints, and ~en indusay 
tradition. 

POtenliÍll u.u. By developing these pancrns 
one Can estimate the scak and timing of new 
techÍÍologj introductions. lmpact on the 
market, prices, and \he supplicr-customer 
cOrripetitive respoon cyde may bccome clear­
ci'. Ao imlhidual firm could then make wi~r 
dCci~ions for its own timiog and Kale of 
te.:hñical facilities through profiUlbility an.al­
yses,based. on various COSI-prie<: responses. • 
The~!e<:hnique abo is especially usdul for 
studie. of intcrcou.ury technical comp<:tition 
amJ"~conorTiic com~tition bascd on the scale 
of technica! facilities. 

Caution.$. (1) The cxisteoce of such pm­
terns must first be estab!ished for \he panicu­
lar industry; (2) the foture stability of rela· 
tionships that created lhe$C paneros must be 
caiefullr ccinsidered; (3) eventually there .,.;u 
be limitations lO the progressive incn~a~s in 
scale of facilities; (4) neW technology and 
sociopolitical events can abruptly alter these 
pa!lerns; and (S) automation, mioiatori1a­
tion, and teChnological "leirning" may occur 
and so rapidly improve c:apacity and output 
as to im·:l]idate thc projected pattcrns. 

Technologlcal Progress FuncUon 
1/ypMhn/;;, The technologic.al progrco;s 

IUIKtion a~sumcs that a technical paramctcr. 
• imprnvcs with cumulative numbcrs of units 

• 

•• <~ . .. 

prodw;ed in the m:¡nner e\hibitc.lt>,· tlllit '-"1 
and manufac1uring time in karninc con~ 
theory.' Where lechnological dC\ic·~, ;He not 
neces1arily produced unifor~nly owr time•, 
the resulting curve is different from onc plot­
ting timc·related dala. The equation; 

T, ,_ a(i)" 

"'here; T, = 1echnical paramctcr, charaCicr­
¡,¡¡~ of thc ith uni1; 

1 ~ cumubtivc 111111 m11nbcr; 
b ·= ra1c of progre", prc'lllllably 

dcpcmknt on en vi ronlllclll" 1 
con>idcration,, 1uch a> tCdl­

nical e! fort rncasurcd by rales 
and levell of in•·cstmcnt and 
man-rear;; and 

a = a constanL 

Possíbk iustification may lie in the fact 
that R & D effon often is proponional to 
productinn activity and resulting sales income 
on which R & D budgets are ba1cd. Al1o, 
technical progress is oftcn the accrction of 
hundreds of minor improvemcnt.l, which are 
"leamcd" and applied o•er repctitions of 
production. 

Pnuntial usr. the function pro•·itks a hasis 
for technologr predictions again;t growth of 
technology production or usagc imlc•ad of 
time. This b:t.>is miglu be far mure appropri­
atc lo SOIIlC t cdt uic·al dcvclopmcllt.\. 

Caulium. Samc as for othcr trcnd cxtra­
polation tcchniques. The assumption thar 
technical improvemcm is rc!ated to cumula­
tive production may not apply to the panicu­
lar case (e.g., the advances in hand·held cal­
rulators went throug!J abrupt discominui1y 
whcn the integrated circuit-electronic_ di<play 
technology was introduccd). 

Substilutlon Theory 
(Fisher-Pry) 

Hypoth~sls. lf a nev: technology bcgins to 
replacc an existing technology without a 
m'ljor }hangc in f uncl ion, il "itJ tcnd 10 go 10 

•,o, tao R. ~·u,/ cM, "1 h< 1 """"''"'""\ ""''""" 1 "'"""" 
,0, Ncw l<"<hn'"'" fui 1"'"'~"''"'<·" ¡,.,¡,,,.¡.,,, . .,¡¡,"""" 
14<··""'"1""'·"1' 11>1-11' 



CcHTipletion, anJ th~ time and amoum of suh· 
WHnion can he prcdiclrd ac-cording t<> ,1 hr· 
pcrbolic tangent function based on 1he 
a\·cra~e annual rate of displacement. Thc 
substitution formula is c~plained in exercise 
E-6. Many other possibilities are discusscd in 
1hc ~cy summary bnok jusi published.' 

l'<>trnrial u.1e. l'n·Jicliom of ammtnl and 
IÍming of substiuuion of ne" t~chmllo¡;y 
pru•·ide bases for cslimatcs of (uturc mar~cl 
~ilc, proJuctinn c:.pacity, and supporting ac· 
li\'iti..,.; as well as <ilta for planniilg phase-out 
of old technology. Substitution rates in une 
field or country also might prove to be pre­
cu r~or~ of suh~1 itution rates elsewhere. 

("autions. (l) Accuracy of prcdictions 
hascd on thc first 5 10 10 pcrcent of di,place­
ment may be ver;· poor; forecasts basedon 20 
10 2S percent displaccmcnt ¡Jata seem to be 
quite accurate; {2) units of measurement mus! 
be carefully ciiMen to avoid distortion {e.g., 
th~ snbstitution of pbstics for stecl in auto· 
mobilcs v.ould he hadly misreprc,cntcd if 
wei¡tltt v.ere used as the measure); (3) it has 
not bccn cxplained ltow and why this dis­
placcment theory differs from convcntional 
mar~ct produc¡ di,rlacementtheory; and (4) 
tite vcry long time ~p.,ns in,-o[\·ed mean that 
thc new technology "ill be subject tu many 
cnvironmenml ~h~ttgc•. including compcti­
tivc tcchnology, ami presumably thi, r<•<luces 
rcliability. 

Analogies 
' 1/ypothesi.<. A nc,.·tcchnology may emerge 

in a manner, panern, and/or ratc ot changc 
analogom 10 sorne previous t""hnology or 
e~is1ing natura( or social phcnomcnon. Onc 
variation i• "growth" analogy, whiclt 
a~sum.,; _that a technology is analogou> lo 
biological activity and "grov.·s"" tov.ard a 
natural limil in the same manner. ~los! 

farnous of these is· the Pearl·Recd curve, 
n;uncd for !he biologist who devcloped 
tnathematical cu"·cs In describe thc limits 10 

'fl.,ol<l ,0,, 1 '""on• on~ ll<>•n<Jra Sohol l<<h, 1 r<h"nlo~ 
oro/ ~u/»"muow" \'""~ Yoo>: "'""""'"" H'"'"' P"bl,.hon• 
Co .. tn<., 101~)-

1 l i . ¡ 

g.-o11th L>f numl•c·1 uf fouit ¡¡¡,.,in a 1>•>1\k and 
other '"!'""¡,. l'""'th. 1'<>1 a ¡¡¡,,,"¡,,, <>1 
Pe~r! nor,·r,, (;,,,;p,·ot: <"HlH'. ""<! ,,11"'' 
mathcmmir:ol trc.otnwnt' <11 ~''"'lh. ""'" ""l' 
te\\ nn •mti>IÍ<"~! an~lpi>. ,\nnth~r ,-Mi:ttiun 
is to msumc [lualngy to cl<>,cly 1d:Hc•d priu1 
tc~hnology (c.g., tdcvision !\l<h'•lh 11ill bt• 
ana(ogotl< to radio gruwtlt}. 

/'olt'tllial u1e. The ~naln~y prt><•idc'" p~l· 
tcrn that m.ty he a useful ~11idc to a fnturc 
limitcd mndition. The 'cry cvidcnt tapcrin¡: 
off of growth in prior technologics, whcn 
comp.uing that growth to mere extrapolation 
of prcsem rates of chang~. aids undcr· 
standing of thc rossible be ha víor. 

Curllions. ls thc ;m¡¡logy rcally •·alid? Con­
s\der pnst >OCÍoeconomic cnnditiom as well as 
diffcr~nt uses and needs for the fmurc tech· 
nology. l'rcscntly no theory or research sug­
gests that techno!oglcal capabilily grows in a 
specific manncr, other than the vague S-cun·e 
p hcnomcnon <li"ussed carlicr, 

Corre1atlon Ana1ysis 
i/Jp<>lhe!>is. A t<·dnwlogical dcvic, 

change> through a blend of many factors of 
pcrfotmauce, construclion, cost, and social 
usagc. Fac1o" that are no¡ actual attrlbutes 
of the tcchnology may affectthe (echnology. 
.Thcrefolc, historical data <Jn thc importan\ 
intt•rrclatcd influencc• slHltlld be devclopcd 
and plottcd. Trial C\lr"f'<llatiom are then 
m a de lo ¡,., t rcbtionship• and so 10 determine 
the most li\..ely future state or direction•. Thc 
basic notion is lo <earch for comistency ~nd 
logical rclat iolls hip' ben• een trends in a fiel d. 

P11temiaf uu. By clarifying the interrela· 
1inmhip of clements of thc 1echnology, curre· 
latiun analy>i> may be uscd to dctect thc w~y 
the factors will influcnce cach othcr as thc 
technology n·oh·es. 1t rC\·eals the sensitívity 
of technological <levelopmcnt 10 future 
changc-s in each element and thus suggcsts thc 
!ikely llnde-offs. 

Caurinns. This is nh,·i,,usly a cumple' 
study (]o,¡¡ rcq u tres v~ry ca1 cf ul """iderat ion 
of undcrlying lorce' that cau><' changcs in 
each paramctcr. 

,. 


